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Abstract 

Background: Recently, health plans have initiated pay-for-performance (P4P) programs to 

incentivize pharmacies to focus on medication-related quality measures. Little research exists as to 

what attributes help a pharmacy to perform well in a P4P program. 

 
Objectives: This study aimed to: (1) propose a conceptual framework evolved from theories 

pertaining to economic, psychology, and organizational behavior disciplines that may contribute to a 

pharmacy’s performance in a financial incentive program; (2) develop theoretically-derived 

questionnaires designed to elicit from pharmacists and pharmacy management pharmacy 

characteristics and pharmacy personnel factors thought to be associated with achieving quality 

measures specified for a pharmacy P4P program; (3) psychometrically assess these two newly 

developed questionnaires designed to collect information from community pharmacies eligible to 

participate in a pharmacy P4P program; (4) assess the magnitude of the relationship between 

pharmacy-related and construct redundancy of latent variables identified in objective 3; and (5) 

examine pharmacy factors’ association with community pharmacies achieving quality measures in a 

pharmacy P4P program. 

 
Methods: Two survey instruments were created from a theoretically-derived conceptual framework 

to measure pertinent pharmacy characteristics and pharmacy personnel factors using a multi-step, 

mixed-methods process. Questionnaire development entailed semi-structured interviews, item 

generation, expert content validation, and cognitive debriefings. Developed questionnaires were 

evaluated in a non-experimental, cross-sectional survey of pharmacists and pharmacy management. 

Pharmacy personnel surveyed for this study were affiliated with pharmacies in Inland Empire Health 

Plan’s (IEHP’s) community pharmacy network. Using items measured in each questionnaire, 

specified groups of items were hypothesized to have a certain underlying latent variable. Latent 

variables hypothesized for items measured in the pharmacist questionnaire included: (1) “adherence 
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management – services,” (2) “adherence management – counseling,” (3) “asthma management,” (4) 

“pharmacist-prescriber relationship,” (5) “chronic disease management,” (6) “non-dispensing ability,” 

and (7) “workload impact”. For items measured in the pharmacy management questionnaire, eight 

latent variables were hypothesized: (1) “program understanding,” (2) “program financial salience,” 

(3) “program involvement,”  (4) “organization’s adaptability,” (5) “organization’s innovativeness,” 

(6) “organization’s proactiveness,”  (7) “organization’s risk-taking.”  and (8) “organization’s focal 

emphasis.” For hypothesized latent variables with four or more items, the value thresholds of three 

assessment indexes were employed as criteria to evaluate each measurement model’s goodness-of-fit. 

Indexes included: (1) c2 test statistic (i.e., > 0.05), (2) root mean square error of approximation 

(RMSEA) (i.e., £ 0.05), and (3) comparative fit index (CFI) (i.e., > 0.95). The statistical significance 

of item factor loadings was assessed for latent variables with (1) four or more items deemed to have 

adequate model fit per index criteria and (2) only three items, for which goodness-of-fit may not be 

assessed. Structural modeling was used to explore associations between (1) pairs of latent variables 

with adequate model fit and/or statistically significant factor loadings; and (2) latent variables with 

medication-related quality measures. The strength of associations among latent variable pairs was 

measured with correlation coefficients. Latent variable pairs with significant correlations greater than 

0.50 were evaluated for construct redundancy, for which a change in CFI was used as the comparison 

criteria to determine whether the latent variables are better represented as one (i.e., (DCFI < -0.01) or 

two constructs (i.e., (DCFI ³ -0.01). Mediation-related quality measures specified as dependent 

variables in structural models included: diabetes medication adherence, hypertension medication 

adherence, hypercholesterolemia medication adherence, absence of controller therapy in patients with 

asthma, use of high-risk medications in elderly, and generic dispensing rate. 

 
Results: The empirically derived conceptual framework outlined four major domains proposed for 

consideration when evaluating pharmacy P4P programs: (1) incentive; (2) pharmacy; (3) other 

influencing factors; and (4) P4P program measures. From this framework, two questionnaires were 
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developed with the aim of measuring pharmacists’ and pharmacy management’s pharmacy attitudes 

and perspectives of a community pharmacy P4P program. The pharmacist survey instrument 

consisted of five sections: (i) community pharmacy P4P program; (ii) pharmacy services; (iii) 

pharmacist workload; (iv) pharmacy practice site; and (v) pharmacist’s background. The pharmacy 

management questionnaire consisted of four sections: (i) pharmacy P4P program; (ii) pharmacy 

organization’s characteristics; (iii) pharmacy practice site; and (iv) respondent’s background 

information. Among the 604 pharmacies invited to participate, pharmacists from 114 unique 

pharmacies (19%) and pharmacy management from 100 unique pharmacies (17%) participated in the 

survey. This study identified psychometrically validated measurement models for latent constructs 

with items measured in the pharmacist (“adherence management – counseling,” “asthma 

management,” “workload impact”) and pharmacy management (“program involvement,” 

“organization’s innovativeness,” “organization’s proactiveness,” “organization’s risk-taking”) 

questionnaires). With the exception of “program involvement,” the latent constructs measured in the 

pharmacy management questionnaire were identified to be significantly correlated (y > 0.50, p < 

0.001) and more parsimoniously represented as one factor rather than two (DCFI < -0.01). No 

significant associations were identified in exploratory analyses of validated measurement models 

from the pharmacist questionnaire with targeted medication-related quality measures in IEHP’s 

community pharmacy P4P program. 

 
Conclusion: This study collected data for two questionnaires evaluating (1) pharmaceutical care 

services conceptualized to be associated with targeting medication-related quality measures and (2) 

pharmacy management’s attitudes toward a pharmacy P4P program. Furthermore, psychometric 

assessment of each questionnaire supplied initial validity evidence for three constructs for the 

pharmacist questionnaire (“adherence management – counseling,” “asthma management,” and 

“workload impact”) and four constructs for the pharmacy management questionnaire (“program 

involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and “organization’s 
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risk-taking”). Subsequent validation of these latent constructs in larger sample sizes is required. 

Continued study of pharmacy factors and their association with medication-related quality measures 

is needed to improve our understanding of pharmacies’ performance in financial incentive programs. 

As pharmacy organizations are increasingly integrated into more financial incentive programs aimed 

at targeting process- and outcomes-related quality measures, it is essential to be able to measure 

pharmacy and management factors in order to determine which factor(s) impact pharmacy 

performance. 

 
Key Words: community pharmacy; pay-for-performance; financial incentive; questionnaire; 

psychometric analysis 
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1 Introduction 

1.1 Study Overview 

The healthcare system in the United States (US) is under scrutiny for being the source of 

economic burden without yielding high quality care provision in return (Centers for Medicare and 

Medicaid Services, 2013a; Davis, 2014). To address the issue of dissatisfactory care provision, there 

has been an evolving focus in the US to modify healthcare remuneration into value-based payment 

models, which are designed to promote and reward high-quality services and reduce costs (Institute of 

Medicine Committee on Quality of Health Care in America, 2001; James, 2012; Mullen, Frank, & 

Rosenthal, 2010; Pringle, Boyer, Conklin, McCullough, & Aldridge, 2014). To operationalize value-

based payment frameworks, quality organizations and payers have developed standardized measures 

to assess the quality of care patients receive (Centers for Medicare and Medicaid Services, 2016e; 

Inland Empire Health Plan, 2015; National Quality Forum, 2015; Pharmacy Quality Alliance, 2016d).  

In the past, value-based reimbursement has most commonly incentivized physicians, physician 

groups, hospitals, and health plans (Eijkenaar, Emmert, Scheppach, & Schoffski, 2013; Rosenthal, 

Fernandopulle, Song, & Landon, 2004; Rosenthal & Frank, 2006). A commonly used value-based 

incentive is pay-for-performance (P4P), where healthcare providers are rewarded based on scores 

achieved on specific performance measures that may pertain to clinical quality, resource utilization, 

and/or patient-reported outcomes (Korenstein, Duan, Diaz, Ahn, & Keyhani, 2015). Recently health 

plans have started to recognize recognize the opportunity to leverage community pharmacies to help 

health plans reach performance goals,  augment other health provider’s care, and contribute to 

improving patients’ health (HealthPartners, 2014; Humana, 2008; Inland Empire Health Plan, 2015; 

Modi, 2015). Among the known pharmacy value-based payment programs, Inland Empire Health 

Plan (IEHP) initiated in 2013 the first, large-scale pharmacy pay-for-performance (P4P) program with 

affiliated community pharmacies serving IEHP patients (Inland Empire Health Plan, 2015). The 
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health plan issued semi-annual bonus payments to community pharmacies that achieved medication-

related quality measure benchmarks.  

Because the introduction of involving community pharmacies in reimbursing for cognitive 

services, such as medication therapy management (MTM) fee-for-service (FFS) services FFS or 

performance-related P4P programs, is relatively new in recent history, little research to date has been 

conducted to examine the impact of integrating a financial incentive into the payment model for 

community pharmacies that have, until recently, pharmacies were generally reimbursed for 

prescription drug dispensing. As additional health plans initiate value-based reimbursement programs 

with community pharmacies, there exists a need to define factors that should be considered for 

inclusion in analytic evaluations of the programs. This study aimed to contribute to defining factors to 

be used in analytic evaluations and defining how a subset of the factors should be measured. 

This study aimed to: (1) propose a conceptual framework evolved from theories pertaining to 

economic, psychology, and organizational behavior disciplines that may contribute to a pharmacy’s 

performance in a financial incentive program; (2) develop theoretically-derived questionnaires 

designed to elicit from pharmacists and pharmacy management pharmacy characteristics and 

pharmacy personnel factors thought to be associated with achieving quality measures specified for a 

pharmacy P4P program; (3) psychometrically assess these two newly developed questionnaires 

designed to collect information from community pharmacies eligible to participate in a pharmacy P4P 

program; (4) assess the magnitude of the relationship between pharmacy-related and construct 

redundancy of latent variables identified in objective 3; and (5) exporatorily examine pharmacy 

factors’ association with community pharmacies achieving quality measures in a pharmacy P4P 

program. A conceptual framework was developed to guide the evaluation of the financial incentive 

with community pharmacies. Using the conceptual framework as a roadmap, two questionnaires were 

created to collect community pharmacy- and pharmacy personnel-related factors thought to be 

associated with community pharmacies performing well in IEHP’s incentive program. Questionnaire 

responses were evaluated psychometrically using latent trait measurement model methods to examine 
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how observed items related to (i.e., model fit) hypothesized latent variables (i.e., factors). Pharmacy-

specific questionnaire data were used to determine whether there was a relationship between 

community pharmacy characteristics and a pharmacy achieving target benchmarks for medication-

related quality measures in IEHP’s community pharmacy P4P program. 

1.2 Background 

1.2.1 Role of the Community Pharmacist 

Community pharmacists are tasked with the primary duty of safely dispensing medications 

pursuant to prescription orders. In most states for all consumers, and in some states only for Medicaid 

recipients, patients often use community pharmacies as the primary source for filling prescriptions (D. 

B. Christensen & Farris, 2006). At time of dispensing, community pharmacists are also obligated to 

provide utilization instructions to all patients and offer counseling to patients receiving new 

prescriptions ("Omnibus Reconciliation Act of  1990," 1990). Counseling is typically limited to new 

prescriptions and concentrates on succinct messages about how to take the medication; refill 

availability, therapy precautions, and potential adverse effects of the medication (D. B. Christensen & 

Farris, 2006). However, counseling varies considerably among community pharmacists due to 

intensity of state counseling regulations, pharmacy “busyness,” and pharmacist age (Svarstad, 

Bultman, Mount, & Tabak, 2003). Additionally, some studies have identified that community 

pharmacists preferentially counsel patients based on perceived need or the type of prescription 

dispensed (Schommer & Wiederholt, 1994, 1995).  

Community pharmacists also provide non-dispensing services, denoted as pharmaceutical care 

services (PCS). Over the years, non-dispensing pharmacy services have been called a number of 

different terms, such as PCS, cognitive services; pharmaceutical care, disease state management, 

MTM, and clinical pharmacy services (Nutescu & Klotz, 2007). Although definitions of PCS differ in 

the literature, there is a common emphasis on the identification of potential or present drug-related 

problems for patients (D. B. Christensen & Farris, 2006). Different classifications of drug-related 
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problems exist, but in general the following are included: questionable indication for a medication 

(e.g., unnecessary therapy); drug effectiveness (e.g., suboptimal dose or duration); drug safety 

concerns (e.g., drug-drug interaction); patient adherence (e.g., over- or underuse); gaps in therapy 

(e.g., not receiving adequate, condition-specific therapy, new therapy); or cost barriers (e.g., therapy 

cost prohibits patients from prescribed adherence and/or compliance) (Roughead, Semple, & Vitry, 

2005). 

Community pharmacists frequently interact with patients and are considered a credible source 

for providing drug therapy information (Donohue, Huskamp, Wilson, & Weissman, 2009). 

Furthermore, community pharmacists are knowledgeable about potential barriers to adherence and 

may offer solutions to improve adherence (Touchette, 2010). Community pharmacists have 

established themselves as contributing healthcare clinicians in the primary care setting (e.g., 

medication reconciliation, MTM, troubleshooting medication access barriers, counseling patients on 

medications and disease state goals) and have driven the improvement of patient-focused pharmacy 

services (e.g., expanding role of technicians, greater use of health information technology) (Reta, 

Dashtaei, Lim, Nguyen, & Bholat, 2012). Community pharmacists play an active role in improving 

clinical outcomes in a variety of healthcare settings for improvement in disease management (e.g., 

diabetes, heart failure) and target therapy use (e.g., anticoagulation monitoring) (Reta et al., 2012). 

Thus, community pharmacists are in a unique position to identify and address medication 

problems given their dispensing role, proximity to the patient, and therapeutic knowledge (Farris, 

Kumbera, Halterman, & Fang, 2002). Community pharmacists are one of the most accessible 

healthcare practitioners, with an estimated 93 percent of Americans residing within five miles of a 

community pharmacy. In recent history, community pharmacists have been primarily recognized as 

providers of prescriptions (Nutescu & Klotz, 2007). Over the past couple of decades, service 

provision in the community pharmacy has undergone a substantial transformation from only offering 

medication dispensing and delivery services to participation in offering specialized PCS to the patient 

as a part of the healthcare provider team (Touchette et al., 2014). Community pharmacists now offer 
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direct PCS beyond therapy dispensing, including immunizations, wellness and prevention screening, 

MTM, chronic condition management, and patient education and counseling. 

In 2013, the US spent an estimated $3 trillion on healthcare, or $9,523 per person, 

representing a 17.5 percent share of the gross domestic product (Centers for Medicare and Medicaid 

Services, 2015f). Healthcare changes structured through the Patient Protection and Affordable Care 

Act of 2010 seek to facilitate the attainment of CMS’ Three Part Aim: (1) better patient care; (2) 

better community health; and (3) reduced costs (Centers for Medicare and Medicaid Services, 2013a). 

It has been estimated that medication-related problems, such as poor medication adherence, have been 

associated with $290 billion in avoidable healthcare costs (New England Healthcare Institute, 2008). 

Although significant investments have been made in the provision of healthcare services, a gap still 

remains in the level of health actualized as a result of proportional spending (Institute of Medicine 

Committee on Quality of Health Care in America, 2001). It is estimated that 30 percent of total 

healthcare expenditures could be eliminated without compromising quality through the improvement 

in areas of overuse, misuse, and waste (Midwest Business Group on Health, 2003).  

To address the gap in medication-related healthcare quality, comprehensive, pharmacist 

provided direct patient care has been shown to favorably impact patients’ clinical, safety, and 

humanistic outcomes (Chisholm-Burns et al., 2010) with a positive return on investment for 

healthcare payers (Perez et al., 2009; Schumock et al., 2003; Touchette et al., 2014). The pharmacy 

profession has made exceptional gains with respect to establishing clinical pharmacy as a value-added 

clinical component of the healthcare system (Schumock et al., 2003). Community pharmacists are 

ideally positioned to transition away from the profession’s traditional dispensing role toward one that 

focuses on chronic disease management and proper therapy utilization (Chan et al., 2008). Through 

the application of applied knowledge, clinical experience, and evidence-based practices, community 

pharmacists are equipped to provide PCS that improve disease management, use of rationale drug 

therapy, health promotion, and disease prevention (Burke et al., 2008). One of the barriers for 

community pharmacists to offer PCS is the lack of a financially viable remuneration mechanism to 
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pay for clinical services. Another barrier for community pharmacies may be the aversion to modify 

the business model to expand services and/or seek out new payment avenues. Discussed in the next 

section are existing community pharmacy payment models and barriers to expanding the 

remuneration system for community pharmacists to increase service provision for patients. 

1.2.2 Community Pharmacy Service Remuneration 

In recent history, payers have generally recognized the community pharmacy as a source of 

drug products and have viewed drug therapy as a commodity business (Nutescu & Klotz, 2007). To 

date, a community pharmacy’s primary payment mechanism has been for reimbursement for product 

ingredient cost plus a nominal dispensing fee (Farris & Schopflocher, 1999; Stubbings, Nutescu, 

Durley, & Bauman, 2011). However, pharmacists have the therapeutic training and expertise to offer 

patient care services beyond solely product dispensing. Since the 1970’s, pharmacists have been 

progressing towards attaining reimbursement from third-party payers for PCS other than product 

dispensing (Stubbings et al., 2011). Pharmacist cognitive services are defined as clinically oriented 

activities intended to enhance medication prescribing and use (Farris et al., 2002). 

Ways in which community pharmacists may address the changing landscape of the pharmacy 

profession is to either expand services offered, improve business efficiencies, and/or offer non-

pharmacy products and services. Community pharmacy margins from pharmaceutical sales for 

Medicare Part D, Medicaid, and private commercial prescriptions are low and decreasing quickly 

(National Community Pharmacy Association, 2011). As an example of how low reimbursements are 

for community pharmacies, the number of independent community pharmacies operating at a loss 

increased from 14 percent to 23 percent between 2005 and 2010 (National Community Pharmacy 

Association, 2011). Furthermore, more than 50 percent of the independent community pharmacies in 

2010 operated at a revenue margin of two percent or less. To augment the revenue margin challenge, 

community pharmacy reimbursement for generic prescriptions has declined over the past decade. The 
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Congressional Budget Office estimates that between 2006 and 2010, the Medicare Part D generic 

prescription reimbursement to pharmacies has dropped an average of 2.4 percent.  

Community pharmacists have made incremental gains toward securing payment for services 

other than dispensing prescriptions. One of the most substantial advancements in cognitive service 

reimbursement was when the US Congress passed the Medicare Modernization Act of 2003, which 

created a prescription drug benefit program (Part D) for Medicare beneficiaries ("Medicare 

Prescription Drug Improvement and Modernization Act of 2003," 2003). As a component of Part D 

benefits, MTM services were included with pharmacists specified as eligible recipients for 

reimbursement. This legislation created an opportunity for reimbursing community pharmacist-

delivered PCS unrelated to product dispensing (Nutescu & Klotz, 2007). Presently, Medicare 

reimburses pharmacies for the following services: administering immunizations; training patients in 

outpatient diabetes mellitus self-management; and dispensing durable medical equipment and 

supplies (Centers for Medicare and Medicaid Services, 2013b; Centers for Medicare and Medicaid 

Services, 2015a, 2015b). Health plans can reimburse pharmacies for MTM services for Medicare Part 

D beneficiaries, however it is not mandated that pharmacists should be used for service provision 

(other qualified providers may offer MTM) (Centers for Medicare and Medicaid Services, 2016d). 

Additionally, there are examples throughout the US of a variety of payers (e.g., health plans, 

pharmacy benefit management organizations, medical groups) paying community pharmacists for 

clinical services. These activities include: MTM; smoking cessation; asthma management; lipid 

control; and diabetes management (Stubbings et al., 2011). More recently, the Patient Protection and 

Affordable Care Act of 2010 launched additional opportunities for pharmacists, both explicit and 

implicit, that expanded their practitioner role ("The Patient Protection and Affordable Care Act," 

2015). In particular, pharmacists have been referenced directly in five programs: (1) MTM; (2) 

community-based transitions of care programs; (3) medical homes; (4) accountable care 

organizations; and (5) the Independence at Home Demonstration Program (Lipton, 2010). The 

program most immediately pertinent to community pharmacies is further defining the pharmacist’s 
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role in MTM service provision. In the legislation, pharmacists’ role in MTM is explicitly stated as: 

“provide grants or contracts to eligible entities to implement medication management services 

provided by licensed pharmacists, as a collaborative, multidisciplinary, inter-professional approach to 

the treatment of chronic diseases for targeted individuals, to improve the quality of care and reduce 

overall cost in the treatment of such diseases” ("The Patient Protection and Affordable Care Act," 

2015). Furthermore, health reform legislation stipulates funding opportunities for pharmacists to 

conduct research to build an evidence base for the impact value of MTM services in a variety of 

healthcare settings (Lipton, 2010; "The Patient Protection and Affordable Care Act," 2015). 

Certain state Medicaid agencies and private third-party payers may establish reimbursement 

for select pharmacy services within the scope of practice regulated by state-specific statues. A few 

distinct types of reimbursement mechanisms exist for PCS in select care settings, including: event-

based reimbursement using current procedural terminology (CPT) codes; third-party payer 

contracting; and direct patient payment (Avalere Health LLC, 2015). Medication-specific CPT codes 

(99605, 99606, 99607) have been created for community pharmacists to submit for reimbursement for 

MTM service provision (American Medical Association). Reimbursement amounts and service scope 

depend upon whether third-party payers accept the codes. Although not common, community 

pharmacies may receive reimbursement from self-insured employers or other third-party commercial 

insurers for pre-specified pharmacy service provision on a contract-by-contract basis. For example, a 

community pharmacy in Indiana developed an asthma integrated management program focused on 

coordinating the clinical management of patients with chronic asthma (Rupp, McCallian, & Sheth, 

1997). A local health maintenance organization (HMO) agreed to pay a flat fee to the pharmacy for 

each patient referred by an HMO physician and subsequently admitted to the program. Community 

pharmacists may also receive PCS reimbursement through the patient on a cash transaction basis, 

with services, rates, and billing structures defined by the pharmacist. 

In a systematic review of national pharmacy remuneration programs, 60 programs were 

identified across Canada, US, Europe, Australia, and New Zealand (Houle, Grindrod, Chatterley, & 
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Tsuyuki, 2014). In the US, a total of 37 programs have been conducted through 2012, and were 

initiated as far back as 1996. Remunerated pharmacy service provision included: emergency 

contraception counseling; smoking and tobacco cessation counseling; prescriber consultation; patient 

compliance consultation; patient education and monitoring; prescription adaptation (e.g., therapeutic 

substitution, dose or dosage form changes); diabetes management; MTM; and comprehensive and 

non-comprehensive medication review. For many of these programs, compensation for services was 

based on a FFS format, with community pharmacists being paid for service completion without 

assessment of patient outcomes. In the international review of remunerated pharmacy programs, 

government agencies were found to have paid for the majority (73 percent) of the remunerated PCS 

identified in the systematic review, with the remaining programs received funding from private 

insurance plans. All but one of the third-party-funded programs were located in the US. Among the 

types of service provision, completion of medication review with our without care plan development 

was identified as the most frequently remunerated PCS.  

In their review, Houle et al. identified only a handful of studies that reported program 

outcomes (Houle et al., 2014). Of the 60 programs, just 16 (27 percent) reported some type of 

program assessment. These include evaluation of: patient and/or pharmacist program utilization; 

clinical or economic outcomes; and barriers preventing further expansion or service provision. 

Multiple studies reported concerns regarding low uptake of community pharmacist participation in 

these service activities. For example, it was identified in the Wisconsin Medicaid Pharmaceutical 

Care Program that 37 percent of eligible pharmacies (N = 601) participated in the program for only 

one year during the 11-year program duration (Look, Mott, Leedham, Kreling, & Hermansen-

Kobulnicky, 2012). Patient participation in the PCS programs was also found to be highly 

inconsistent across studies. Community pharmacist services were found to be effective when provided 

for smoking cessation, identifying and resolving drug-related problems, and improving clinical 

parameters (e.g., HbA1c, cholesterol, blood pressure). 
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Two general approaches to reimbursing pharmacists for PCS are FFS and capitation (Farris et 

al., 2002). FFS involves payment to practitioners for type and quantity of services provided. One type 

of FFS model is a flat, pre-negotiated rate based on service completion. Christensen et al. led the 

Washington CARE program that used a FFS structure based on pharmacists’ time: $4 per intervention 

under six minutes and $6 per intervention necessitating more than six minutes (D.B. Christensen, 

1997; D. B. Christensen et al., 2000). The capitation payment method compensates the healthcare 

provider via a predetermined payment amount, for a pre-negotiated set of services, paid on a per-

patient basis, for a fixed period of time (Cipolle, 2012). A couple of programs have used hybrid FFS 

and capitation payment mechanisms, where pharmacists were paid flat fees for visits up to a 

maximum reimbursement rate per person per year. For example, in Mississippi, CMS allowed the 

state to pay individual pharmacists a flat fee ($58.27) per intervention for managing four chronic 

conditions: diabetes, asthma, hyperlipidemia, and anticoagulation (American Medical Association; 

Farris et al., 2002; Mississippi Division of Medicaid, 2014). To provide the service, a pharmacist is 

required to have a referral from a physician or nurse practitioner and a maximum of 12 interventions 

are reimbursed per patient per year (Mississippi Division of Medicaid, 2014). 

Advances have been made for PCS remuneration and over 100,000 community pharmacists 

have billed for MTM, however not all community pharmacists have secured substantial payment for 

these services (OutcomesMTM, 2015; Stubbings et al., 2011).  Another proposed reason as to why 

community pharmacists have had challenges in obtaining non-dispensing reimbursement is the lack 

of provider status (Stubbings et al., 2011). Pharmacists are not acknowledged as healthcare providers 

in the Social Security Act federal statute (Social Security Act, Section 1861) and, as a result, cannot 

establish a direct FFS reimbursement for providing direct PCS to Medicare Part B beneficiaries 

("Compliation of the Social Security Laws," 1935). Interestingly, even though 37 states as of early 

2015 had established statutes recognizing pharmacists as providers, a formal mechanism for direct 

PCS reimbursement provision was usually unavailable (Marotta, 2015). Obtaining provider status 

may aid community pharmacists in acquiring payment for services other than dispensing. 
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Even though strides in community pharmacy reimbursement have been made and 

opportunities for direct PCS in the community pharmacies are starting to emerge, limited avenues 

exist for reimbursement obtainment (Avalere Health LLC, 2015). Some feel that despite efforts by 

community pharmacists, reimbursement attainment for PCS is largely lacking (Nutescu & Klotz, 

2007). Beyond Medicare Part D MTM reimbursement, payment mechanisms for community 

pharmacists for services permissible under scope of practice regulations established by the individual 

state are restricted and vary by payer. According to an Avalere report, factors influencing payers’ 

interest and willingness to directly reimburse pharmacists for PCS may include provider status, 

uniformity across states regarding pharmacist scope of practice, standardized coding utilization, 

and/or continued emphasis and expansion of quality measurement as an increasingly prominent 

aspect of healthcare delivery (Avalere Health LLC, 2015).  

1.2.3 Alternative Payment Models for Healthcare 

Quality and Healthcare 

Quality of healthcare provision in the US is suboptimal (Davis, 2014). For example, the 

Centers for Disease Control and Prevention (CDC) estimates each year in the US at least 1.7 million 

healthcare-associated infections occur (Centers for Medicare and Medicaid Services, 2013a). The 

CDC also estimates adverse medication events result in approximately 770,000 deaths and injuries 

annually. In fact, the Institute of Medicine (IOM) points out in their pivotal report, “Crossing the 

Quality Chasm,” that healthcare in the US frequently fails to produce the intended potential health 

benefits and often harms patients (Institute of Medicine Committee on Quality of Health Care in 

America, 2001). 

To address the gap in quality, IOM’s report stresses the need to redesign the healthcare 

system in a number of ways; one of which is to reexamine and restructure payment policies to 

incorporate a more blended remuneration approach that: (1) removes barriers inhibiting quality 

improvement; and (2) initiates incentives to motivate quality enhancement (Institute of Medicine 
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Committee on Quality of Health Care in America, 2001). Historically in the US, FFS and capitation 

(i.e., per case payment) remuneration methods have been used to reimburse for healthcare services. 

These payment methods, the IOM contends, do not encourage or support the provision of quality 

healthcare. FFS rewards providers based upon service volume, which raises concerns about the 

potential overuse of services without a positive health or cost return to the system. Moreover, FFS 

creates incentives for the delivery of care of unproven value and incentivizes the provision of 

additional services, regardless of the effect of services on outcomes meaningful to patients (Kronick, 

Casalino, & Bindman, 2015). Although capitation and bundled payment systems attempt to contain 

overutilization and reduce the incentive to deliver care of unproven value, the systems create concern 

providers will limit needed services; avoid patients in most need of care; and deny patients services 

from which they would likely benefit (Kronick et al., 2015). Currently, the majority of US healthcare 

reimbursement parallels a FFS model, whereby providers are compensated for volume of services and 

processes without considering quality, efficiency, patient outcomes, or cost management (American 

Society of Health-Systems Pharmacists). However, FFS is becoming quickly outdated and is being 

considered no longer an economically feasible method of allocating limited healthcare resources. 

Given the shortcomings of a FFS reimbursement model, the payment landscape for healthcare 

in the US is undergoing structural and financial changes to transition away from traditional FFS to a 

value-driven model (Centers for Medicare and Medicaid Services, 2009). Within the value-driven 

framework, the healthcare system in the US is progressing toward reducing unnecessary services and 

rewarding positive patient health outcomes (Academy of Managed Care Pharmacy; American 

Pharmacists' Association, 2014). Value may be defined in a number of different ways but in the 

healthcare sector, value is typically classified as the balance between quality and cost (i.e., value = 

quality/cost) (Nau, 2009). Thus, value is optimized when quality is high and costs are minimal. In a 

value-based incentive healthcare system, value is measured by outcomes instead of volume, and the 

outcomes achieved are associated with payment for care (Pringle et al., 2014).  
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The cornerstone of a value-based healthcare system is the ability to establish and evaluate 

standardized performance measures tied to quality. The purpose of measuring quality is to identify 

areas of potential improvement (i.e., inefficiencies or problems in the system) and to monitor whether 

changes made in the system yield improvements in quality (Nau, 2009). Performance data may be 

used in various ways to: identify opportunities for improvement; gauge the impact of changes in 

policies or procedures; assess whether accreditations or certifications should be retained; and/or 

determine payment structures (Nau, 2009). The Donabedian framework has been identified as an 

adequate evaluation mechanism to assess healthcare quality from three points: (1) structure; (2) 

process; and (3) outcome (Donabedian, 1988). Structure represents provider characteristics, resources 

available, and physical or organizational settings in which providers work. Structure examples within 

the community pharmacy include professional certification, software systems for tracking patient 

information, designated patient counseling areas, and human resource policies. Although structural 

elements of the pharmacy may help to provide quality care, their presence does not necessarily ensure 

quality care (Nau, 2009). Process is comprised of the services and products provided to patients and 

the manner in which provision occurs. Processes of a community pharmacy include but are not 

limited to gathering patient information, recording prescription information, reviewing patient 

profiles, examining prescription labels, and identifying and resolving medication-related problems. 

Donabedian originally defined outcomes as “a change in a patient’s current and future health status 

that can be attributed to antecedent health care” (Donabedian, 1980). More recently, ‘outcomes’ has 

been included in a broader economic, clinical, and humanistic outcomes model (ECHO) (Kozma, 

Reeder, & Schulz, 1993). In the ECHO model, outcomes may refer to economic consequences (e.g., 

costs of care); clinical measures or endpoints (e.g., blood pressure, pain); and/or humanistic results 

(e.g., patient satisfaction, health-related quality of life).  
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Aligning Quality with Incentives 

The rationale of aligning the financial incentive with quality is to optimize the efficiency of 

healthcare resource utilization (Institute of Medicine Committee on Quality of Health Care in 

America, 2001). Financial incentives that have been used in value-based incentive initiatives include: 

bonuses (i.e., payer payments for provider achievement of target requirements for quality measures); 

withholds (i.e., payer withholding of reimbursement based on provider’s inability to achieve target 

requirements for quality measures); adjustable reimbursement schedules (i.e., payer reimbursement 

based on service complexity with retroactive assessment of achievement of quality measures and 

subsequent reimbursement adjustment); and quality grants (i.e., payer funding of proposed quality 

improvement programs) (Cromwell, Trisolini, Pope, Mitchell, & Greenwald, 2011). Nonfinancial 

rewards, such as preferred networks and public report cards, may also be implemented, either as 

standalone programs or complimentary to financial incentives (Cromwell et al., 2011). 

Since the release of the IOM report, payers, both private and public, as well as policy makers 

have started to transition their healthcare service reimbursement models toward pay-for-performance 

(P4P) (James, 2012; Mullen et al., 2010). P4P is a value-based alternative payment system where 

healthcare providers are rewarded based on scores achieved on specific performance measures that 

may pertain to clinical quality, resource utilization, and/or patient-reported outcomes (Korenstein et 

al., 2015). For example, a P4P program may be designed to reward a provider (e.g., physician) with a 

bonus payment for achieving a targeted benchmark for one or more specified quality measures, such 

as adherence to chronic disease management guidelines (e.g., regular blood glucose screenings for 

diabetics) (James, 2012; Mullen et al., 2010). P4P is a broad term used to describe patient-centered, 

outcome-based reimbursement initiatives designed to improve the overall value, quality, and 

efficiency of healthcare as well as overall patient satisfaction (American Society of Health-Systems 

Pharmacists). The recent widespread interest in initiating P4P programs indicates an underlying belief 

that focusing on economic incentives and targeting the provider’s price margin will directly impact 
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health care quality, efficiency, and cost (James, 2012; Mullen et al., 2010).  

In recent years, the Department of Health and Human Services (HHS) has also started to shift 

the federal government to be a value-based purchaser of healthcare services that aims to optimize 

quality while minimizing costs (Burwell, 2015). Sylvia Burwell, US Secretary of HHS, announced in 

2015 HHS has set a goal of tying 85 percent of traditional FFS Medicare payments to quality or value 

and 90 percent by 2018 (Burwell, 2015). Furthermore, HHS has set a goal of tying 30 percent of 

Medicare payments to quality or value through alternative payment models, such as accountable care 

programs and bundled-payment arrangements, by the end of 2016, and 50 percent by the end of 2018. 

To drive healthcare quality improvement, Centers for Medicare and Medicaid Services (CMS), the 

largest payer in the US, has implemented P4P programs for hospitals (Hospital Value-Based 

Purchasing) (Centers for Medicare and Medicaid Services, 2015d); physician groups (Physician 

Value-Based Payment Modifier) (Centers for Medicare and Medicaid Services, 2015h); and dialysis 

providers (End-Stage Renal Disease Quality Incentive Program) (Centers for Medicare and Medicaid 

Services, 2015b). Demonstration programs are in the development phases for nursing homes and 

home health providers (Centers for Medicare and Medicaid Services, 2015b, 2015c). Furthermore, the 

Patient Protection and Affordable Care Act (ACA) outlines specific provisions that guide CMS to 

explicitly address both quality and cost of healthcare. Programs expanded upon in the legislation 

include value-based purchasing programs (e.g., hospitals, ambulatory surgical centers); accountable 

care organizations; and Medicare Advantage bonus plans ("The Patient Protection and Affordable 

Care Act," 2015). 

 Alternative payment models have typically been directed at physicians, physician groups, 

hospitals, or health plans (Eijkenaar et al., 2013; Epstein, 2006; Rosenthal et al., 2004; Rosenthal & 

Frank, 2006). A prominent P4P program that involves evaluating performance measures and 

incentivizing health plans is CMS’ three-year Medicare Advantage Quality Bonus Payment (QBP) 

demonstration program initiated in 2012 (Centers for Medicare and Medicaid Services, 2010). 

Medicare Part C, also referred to as Medicare Advantage, allows for beneficiaries to enroll in private 
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health plans for medical coverage. Medicare Part D is the optional prescription drug plan Medicare 

beneficiaries may select whether they are in traditional Medicare (Part A and/or B) with added drug 

benefits (PDP) or a Medicare Advantage plan with prescription coverage (MA-PD) (Centers for 

Medicare and Medicaid Services, 2016c).  

Health plans in the QBP demonstration were rated on quality performance using more than 

thirty measures across five domains: (1) preventative care and staying healthy; (2) management of 

chronic conditions; (3) health plan responsiveness and care; (4) customer satisfaction; and (5) 

telephone customer service (Centers for Medicare and Medicaid Services, 2015g; Layton & Ryan, 

2015). CMS created the star rating system in 2007 to support its efforts to define, measure, track, and 

reward quality healthcare and health plan performance (Academy of Managed Care Pharmacy; 

American Pharmacists' Association, 2014). The star rating system was intended to help inform 

beneficiaries’ enrollment decisions; function as a source for compliance and enforcement actions for 

health plans; and encourage improvement in the Medicare Advantage marketplace (Centers for 

Medicare and Medicaid Services, 2015g; Reid, Deb, Howell, & Shrank, 2013). The CMS star rating 

system is comprised of five categories: (1) outcomes (i.e., focus on improvements to a beneficiary’s 

health status as a result of care provision); (2) intermediate outcomes (i.e., concentrate on ways to 

help beneficiaries move closer to achieving true outcome measures); (3) patient experience (i.e., 

represent beneficiaries’ perspectives about the care they have received); (4) access (i.e., reflect 

structures or processes that may create barriers for beneficiaries to receive necessary care); and (5) 

process (i.e., capture the method by which care is provided) (Centers for Medicare and Medicaid 

Services, 2014). In 2015, Medicare’s Part C star rating system was comprised of 33 quality measures 

(Centers for Medicare and Medicaid Services, 2014).1 The Part D Star rating system for drug plans 

included 13 quality measures as well as display measures tracking medication safety for performance 

feedback. Health plans’ star ratings were calculated based on four data sources: (1) Healthcare 

                                                        

1 This study was conducted in 2015 and, therefore, 2015 Center for Medicare and Medicaid Services program 
information is outlined. 



 38 

Effectiveness Data and Information Set (HEDIS) quality measures; (2) Consumer Assessment of 

Healthcare Providers and Systems (CAHPS) surveys; (3) Medicare Health Outcomes Survey (HOS); 

and (4) CMS administrative data (Kaiser Family Foundation, 2011; Reid et al., 2013). Health plan 

scores were based on the types and quality of services provided to beneficiaries using a five-point 

rating scale: five stars = excellent; four stars = above average; three stars = average; two stars = below 

average; and one star = poor. 

 Medicare Advantage plans’ performance on Part C and D quality measures contributed to 

enrollment policies, marketing, and QBPs. Medicare Advantage plans achieving at least a three-star 

performance rating were eligible to participate in CMS’ QBP demonstration program. As a result of 

ACA legislation, Medicare Advantage health plans in CMS’ QBP demonstration program received 

quality bonus payments from CMS based upon the plans’ star rating (Kaiser Family Foundation, 

2011). Every qualified health plan was eligible to receive bonus payments based upon the number of 

stars achieved for quality performance, where the higher the star, the larger the bonus (i.e., three-star 

plans receive 3 percent QBPs, four-star plans receive 4 percent, and five-star plans receive 5 percent) 

(Nau, 2011). Star-based QBPs are important to health plans as the difference in payment for a three-

star plan compared to a five-star plan is an estimated $16 per member per month (Nau, 2011). 

Consequently, improving star ratings to obtain quality based bonus payments has become a top 

priority for many health plans (Reid et al., 2013). Health plans may use quality bonus dollars to 

provide additional benefits for enrollees (e.g., eye glasses, transportation) (Kaiser Family Foundation, 

2011).  

 In addition to receiving quality bonus payments, higher star ratings benefit health plans in 

other ways. First, the bonus payments may be used to offer a more attractive set of benefits to current 

and prospective beneficiaries which should, in theory, lead to higher patient enrollment in these 

health plans. In a cross-sectional study of 2011 Medicare Advantage enrollments (first time enrollees 

and beneficiaries switching), the association between publicly reported quality ratings and beneficiary 

enrollment was evaluated (Reid et al., 2013). For first time enrollees, the highest star rating available 
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to a beneficiary was associated with a 1.9 (95% confidence interval: 1.8-2.1) percentage-point 

increase in the likelihood of the beneficiary to enroll. Furthermore, higher star ratings were associated 

with a higher likelihood of a beneficiary to enroll (9.5 [95% confidence interval: 9.3-9.6] percentage-

point per one-star increase). For enrollees switching plans, higher star ratings were associated with a 

beneficiary’s increased likelihood to enroll in a given plan (4.4 [95% confidence interval: 4.2-4.7] 

percentage points per one-star increase). A star rating at least as high as the beneficiary’s current plan 

was associated with a 6.3 (95% confidence interval: 6.0-6.6) percentage-point increase in likelihood 

of a beneficiary to enroll. Second, plans receiving five stars are not limited to a specific open 

enrollment period and may market and enroll beneficiaries at any time during the year. Third, the 

five-star plans are highlighted on the Medicare.gov website with a ‘high performer’ icon to attract 

enrolling beneficiaries to these plans (Centers for Medicare and Medicaid Services, 2015e). 

Alternatively, low performing plans with a rating of three stars or lower for their health and/or drug 

plan summary ratings for three or more consecutive years are penalized with a ‘low performer’ icon 

on the website to notify enrolling beneficiaries (Centers for Medicare and Medicaid Services, 2015e). 

Furthermore, beneficiaries enrolled in low performing health plans are notified and given the choice 

to switch to a more highly rated (i.e., higher quality) health plan (Academy of Managed Care 

Pharmacy; American Pharmacists' Association, 2014). 

To put into perspective the magnitude of the impact CMS’ QBP demonstration program has 

had, Medicare Advantage health plans receive funds from the federal government to provide benefits 

to over 17 million enrolled Medicare beneficiaries, comprising more than 30 percent of the Medicare 

population (Senger, 2015). In 2015, the CMS Star ratings program impacted almost 2,000 Medicare 

Advantage plans nationwide (Jacobson, 2015). For health plans’ performance on quality measures, 

CMS paid out an estimated $3.1 billion in bonus payments in 2012, indicating this program is a 

notable opportunity for health plans to improve provision of quality care for patients and substantially 

increase their revenue (Kaiser Family Foundation, 2011). 
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 The outstanding question is whether P4P is a viable payment mechanism that ultimately leads 

to improved quality, better patient outcomes, and decreased costs (Nau, 2009). Demonstration, pilot, 

and fully implemented programs have yielded conflicting results with respect to the success of P4P 

(American Society of Health-Systems Pharmacists). Although there is a broad movement toward 

payment reform, not many studies have been found confirmed programs’ impact on value (Korenstein 

et al., 2015). In a systematic review Eijkenaar et al. conducted to assess published systematic reviews 

evaluating P4P programs, authors identified that the majority of P4P studies were conducted in 

primary care settings and focused on prevention and chronic care, with a growing trend of programs 

being initiated in other healthcare sectors (e.g., acute inpatient care) (Eijkenaar et al., 2013). 

Measured quality indicators varied widely, with most program designs incentivizing multiple quality 

measures, which were predominantly process measures (Korenstein et al., 2015). Commonly reported 

quality measures for physicians were hemoglobin A1c testing rates in diabetic patients and 

cholesterol testing rates (J. Y. Chen et al., 2010; Esse, Serna, Chitnis, Johnson, & Fernandez, 2013; 

Lemak et al., 2015; McWilliams, Chernew, Landon, & Schwartz, 2015), whereas readmission 

reduction and condition complication rate quality measures were used to assess hospital performance 

(Calikoglu, Murray, & Feeney, 2012; Colla et al., 2012). These studies most commonly employed 

observational study design methods and the authors, therefore, have results that should be interpreted 

with caution. Authors of systematic reviews reported conclusive results regarding the effectiveness of 

financial incentive programs were limited by study design, such as: lack of control group; other 

confounders not assessed (e.g., concurrent performance programs initiated); and risk of bias due to 

methodological limitations (Eijkenaar et al., 2013; Korenstein et al., 2015; Mehrotra, Damberg, 

Sorbero, & Teleki, 2009; Rosenthal & Frank, 2006; A. Scott et al., 2011). Improving performance 

using P4P mechanisms is not straightforward and overall, results of P4P studies have been mixed and 

inconclusive (Eijkenaar et al., 2013; Van Herck et al., 2010). For studies reporting positive outcomes, 

the effect size was moderate at best (Eijkenaar et al., 2013). Eijkenaar et al. concluded insufficient 

evidence and “real-world” impact exists to support the use of P4P to improve the quality of healthcare 
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provision for preventative care and chronic disease management in primary care (Eijkenaar et al., 

2013).  

 Another limitation of drawing conclusions from P4P studies was the lack of reporting on 

essential information regarding the context in which the studies were conducted, such as the baseline 

payment system, essential infrastructure, and health system features. Authors of systematic reviews of 

P4P studies have concluded there is a potential for the financial incentive programs to be cost-

effective, however evidence is lacking to make a strong conclusion and often studies fail to report in 

detail (or at all) appropriate economic and/or effectiveness details (Eijkenaar et al., 2013). Other non-

financial incentives have been used in programs, such as performance feedback and public reporting. 

Overall, evidence suggests P4P has had a positive effect on target quality measures when combined 

with structured feedback and public reporting. Again, the evidence is not conclusive because studies 

typically don’t include a control group and multiple incentive programs are often initiated at the same 

time so that disentangling the true driver for quality improvement is challenging (Eijkenaar et al., 

2013). To date, no identified published study has investigated the effects of specific design features of 

P4P programs and the evidence on the extent that non-financial incentives enhance P4P programs is 

limited. Some design features of interest to evaluate include: type of performance measures; targeted 

entity; type and number of targets; type and size of the incentive; payment frequency; and provider 

engagement. Although evidence regarding aspects of program design is only suggestive, P4P seems 

to be more effective when: (1) measures targeted have more room for improvement and easily 

tracked; (2) incentives are directed at individual providers or small provider groups; (3) rewards are 

calculated based on providers’ absolute performance; and (4) larger payments are issued (Eijkenaar et 

al., 2013).  

 Additionally, little is known about the appropriate bonus amount and mix of performance 

measures that would minimize the risk of providers focusing disproportionately on incentivized 

performance and gaming the system (Eijkenaar et al., 2013). In CMS’ Medicare Advantage QBP 

demonstration program, designated counties were selected to receive bonus payments that were twice 
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as large as other counties to shed light on a couple of key questions regarding the relationship 

between: (1) bonus sizes and quality of care; and (2) bonus sizes and number of Medicare Advantage 

plan offerings (Layton & Ryan, 2015). An increased financial incentive did not significantly impact 

quality of care provision (~1 percent increase in average Star rating, p>0.10), as quality increased at a 

similar rate over the period of the demonstration program between counties receiving and not 

receiving double bonus payments. These results are consistent with studies showing little evidence of 

improved quality of care as a result on financial incentives (A. Scott et al., 2011; Van Herck et al., 

2010). However, Layton et al. only evaluated the difference in outcomes between health plans in 

counties receiving standard bonus versus counties receiving double bonus payments (Layton & Ryan, 

2015). The authors concluded there is a possibility that the standard bonus may have led to quality 

improvements among all plans compared to plans issued no bonus payments. Layton et al. posited a 

number of reasons as to why larger bonuses did not improve quality (Layton & Ryan, 2015). First, 

bonuses may not be sufficient to induce higher quality if the plan faces significant fixed costs that are 

necessary for quality improvement. Second, health plans may face short-term constraints to 

improving quality. Third, CMS provides incentives directly to the health plan instead of providers or 

provider groups, which may dilute the impact of the program depending upon the health plan’s 

approach to quality improvement. Alternatively, the number of plans offered to beneficiaries 

increased (~5.9 percent increase in plan offerings, p <0.05) in double-bonus counties compared to 

counties not receiving the double bonus payments after the initiation of the QBP demonstration 

(Layton & Ryan, 2015). Furthermore, the expansion in plan offerings increased incrementally over 

the duration of the QBP demonstration, suggesting plans adjusted gradually to the new financial 

incentive. 

 Although the evidence that P4P improves quality and decreases costs is insufficient and 

inconclusive at this time, payers in the US are initiating value-based incentive programs in a number 

of different healthcare sectors. Expanding these programs to pharmacies may be influential in 

optimizing the impact of community pharmacy services on medication utilization (Lenz & 
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Monaghan, 2011). The next section discusses the expansion of alternative payment models to 

pharmacies and opportunities being extended to community pharmacists to impact quality measures. 

1.2.4 Community Pharmacy Pay-for-Performance Programs 

 The US Congressional Budget Office has forecasted that annual Medicare expenditures on 

Medicare Part D prescriptions will more than double from the $65 billion spent in 2014 to a projected 

$147 billion prescription expenditure in 2024 (Congressional Budget Office, 2015). Regardless of the 

total, evidence suggests the overall economic burden of medication use may be higher due to 

preventable adverse medication-related events and the failure to receive appropriate therapy (Nau, 

2011). It has been estimated that for every dollar spent on medications, approximately an additional 

dollar and a half is spent addressing problems stemming from drug related morbidity and mortality, 

thus wasting billions of healthcare resource dollars annually (Ernst & Grizzle, 2001). Because of the 

high rate of inappropriate medication use, reimbursement models are changing and value-based 

purchasing of MTM services is becoming appealing to employers and payers (Reta et al., 2012).  

 As described above, CMS bonus payments rewarded to Medicare Advantage health plans for 

performance related to patient outcomes present a substantial opportunity for health plans to increase 

revenue while improving the health of covered beneficiaries. The weights applied to performance 

measures in CMS’ Star rating system are particularly pertinent to community pharmacy involvement 

and should be targeted by pharmacists. In 2015, outcome and intermediate outcome measures were 

weighted three times as the scores of process measures. Patient experience and access measures were 

weighted 1.5 times more than process measures (Centers for Medicare and Medicaid Services, 2014). 

Of the ten triple weighted measures, eight were either directly or indirectly associated with 

medication therapy and, thus, the overall rating was most impacted by medication-related 

intervention. Three of these triple weighted measures were Medicare Part C (i.e., health services) 

intermediate outcome measures: (1) diabetes care – blood sugar controlled; (2) diabetes care – 

cholesterol controlled; and (3) controlling blood pressure (Centers for Medicare and Medicaid 
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Services, 2014). The remaining five triple-weighted measures were Medicare Part D (i.e., drug 

services) intermediate outcome measures and included: (1) high-risk medication; (2) diabetes 

treatment (note this measure was retired in July of 2015); (3) medication adherence for diabetes 

medications; (4) medication adherence for hypertension (renin-angiotensin system antagonists); and 

(5) medication adherence for cholesterol (statins) (Centers for Medicare and Medicaid Services, 

2014).  

 It is important to select measures, both process and outcome in nature, that are evidence-

based and clinically appropriate. Members of the Pharmacy Quality Alliance (PQA) developed all 

five of the triple-weighted Part D Star medication-related performance measures (Pharmacy Quality 

Alliance, 2016b). In 2006, leaders at CMS helped to create PQA to develop standards for medication-

related performance measurement and reporting for community pharmacies. PQA is a multi-

stakeholder, consensus-based group of over 100 members. PQA’s membership base is comprised of 

health plans, pharmacy benefit management companies, professional associations, federal agencies, 

pharmaceutical manufacturers, consumer advocates, technology and consulting groups, and 

universities (Pharmacy Quality Alliance, 2016b). PQA is devoted to promoting and facilitating the 

development and reporting of quality performance measures associated with medication use, as well 

as disseminating best practices for improving medication use (Pharmacy Quality Alliance, 2016c). 

PQA appoints development teams comprised of members from various organizations to create, test, 

and refine proposed quality measures. Once a developing quality measure is drafted, the entire PQA 

membership base has the opportunity to vote for the endorsement of the particular measure 

(Pharmacy Quality Alliance, 2016a). In addition, the National Quality Forum (NQF), an organization 

CMS uses to evaluate Medicare Part D plans, has endorsed a few of the PQA quality measures related 

to medication use. NQF, a nonprofit membership organization, also sets the national strategy for 

healthcare quality measurement and reporting (National Quality Forum, 2016). It should be noted that 

organizations other than PQA also affect medication quality measures, such as The Joint 

Commission; Patient-Centered Primary Care Collaborative; Agency for Healthcare Research and 
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Quality; Health Services Resources Administration; CMS; and federally-funded Quality Improvement 

Organizations at the state level (Nau, 2011). 

 Of the five triple-weighted, PQA-developed quality measures, two (high-risk medication2 use 

in the elderly and diabetes treatment3) are associated with medication safety, whereas the remaining 

three are related to medication adherence. The performance measure addressing the use of high-risk 

medications in older patients was adapted from the HEDIS measure known as ‘Drugs to be Avoided 

in the Elderly’ (DAE) (Pharmacy Quality Alliance, 2016d). The DAE measure was created to identify 

elderly patients (i.e., 65 years or older) who receive at least two fills of a medication that is 

considered to place the patient at high risk for adverse drug-related events (Pharmacy Quality 

Alliance, 2016d). The list of medications to be monitored in the CMS Part D performance measure is 

subset of the American Geriatric Society’s Beers criteria for potentially inappropriate use of 

medication in the elderly population (American Geriatrics Society 2012 Beers Criteria Update Expert 

Panel, 2012). The three medication adherence quality measures include oral anti-diabetic 

medications, antihypertensive agents, and statins. To measure adherence, the PQA-recommended 

Proportion of Days Covered (PDC) metric is used. This particular metric defines adherence as >80 

percent of days covered. Each CMS quality measure specifies a target number of patients who should 

be adherent by PDC standards for each medication of interest. Medication adherence is especially 

important for Star ratings because the performance on these measures impacts the three triple-

weighted Part C measures described previously (diabetes care – controlled blood sugar; diabetes care 

– controlled cholesterol; and controlled hypertension).  

 These five Part D measures account for 50 percent of the health plan’s Part D performance 

score and may be directly influenced by community pharmacy efforts (Centers for Medicare and 

Medicaid Services, 2014). The large impact on a health plan’s score that can affect a health plan’s 
                                                        

2 In 2017, CMS will change the “high risk medication use in elderly” measure to a process indicator 

3 CMS retired the diabetes treatment measure on July 31, 2015 and did not include the measure in the 2015 year of service 
report (Centers for Medicare and Medicaid Services, 2015a). This medication-related quality measure was not evaluated in 
this study and information is, therefore, not provided about the measure. 
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revenue and member enrollment places community pharmacists in a position to play an active role in 

the interprofessional healthcare team to aid health plans in optimizing appropriate medication use, 

reducing medication-related problems, and improving health outcomes among beneficiaries 

(Academy of Managed Care Pharmacy, 2014; Reid et al., 2013). Community pharmacists are 

uniquely positioned given their frequent contact with patients and greater likelihood to see the totality 

of patient care (Academy of Managed Care Pharmacy; American Pharmacists' Association, 2014). 

Community pharmacists have access to some medication history and can engage with beneficiaries at 

a local level and establish relationships with prescribing providers. Therefore, community 

pharmacists are uniquely positioned to: optimize appropriate medication use; reduce medication-

related problems; and improve patient health outcomes through the interdisciplinary delivery of 

patient care services (Academy of Managed Care Pharmacy, 2014). 

 To effectively encourage the improvement of quality in the community pharmacy, at least 

three incentives are available to function as motivation: (1) regulation; (2) public reporting; and (3) 

financial (Nau, 2009). Regulation is a set of rules defining the practice or administration of 

healthcare, such as the state board accreditation of pharmacies and CMS’ requirement that eligible 

Medicare beneficiaries receive comprehensive medication reconciliation services. Public reporting is 

derived from one of the foundations of value-driven healthcare: transparency. CMS has websites 

dedicated to consumer-accessible report cards on hospitals, providers, and health plans (Centers for 

Medicare and Medicaid Services, 2016b). Financial incentivizing is an approach public and private 

payers have started to use with providers, hospitals, and health plans to link healthcare service 

provision payment to quality. In a 2008 nationally representative sample of nonfederal allopathic and 

osteopathic physicians, 69 percent reported variable compensation (i.e., as opposed to fixed), with 

payment being most frequently tied to productivity (68 percent), and less often to quality of care (19 

percent), patient satisfaction (21 percent), or resource use (14 percent) (Chien, Chin, Alexander, 

Tang, & Peek, 2014). Hospitals are held to quality standards in CMS’ Medicare hospital value-based 

purchasing program, where the top 20 percent of hospitals receive bonus payments while the lowest 
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20 percent have payments withheld (Nau, 2009). CMS also plans to sponsor P4P demonstration 

programs with skilled nursing facilities (Centers for Medicare and Medicaid Services, 2016f).  

Due to the impact of medication-related measures on performance, CMS and Medicare 

Advantage health plans, along with their respective pharmacy benefit managers, are reevaluating their 

policies regarding therapy management and are likely to align financial incentives for physicians and 

pharmacies with improvements in Star ratings to meet performance targets (Nau, 2011). To date, the 

main types of community pharmacy services remunerated include non-dispensing medication-related 

services (e.g., prescription counseling; identifying and resolving adverse drug reactions and drug 

interactions) and, to a limited extent, MTM and disease management (Houle et al., 2014; "Medicare 

Prescription Drug Improvement and Modernization Act of 2003," 2003). More recently, payers have 

started to acknowledge community pharmacists’ ability to impact the plan’s Star performance rating 

and have, consequently, evolved the community pharmacy payment models into value-based 

reimbursement schedules, such as P4P. Rather than simply paying a provider for completing a 

service, P4P models reimburse providers based on meeting partial or total target thresholds for 

medication-related outcomes (Cromwell et al., 2011). Of the few community pharmacy P4P program 

that are known to exist (or have previously existed), performance metrics have generally focused 

optimal medication use, such as adherence and high-risk medication use in the elderly, and cost 

containing measures, such as generic dispensing rate (HealthPartners, 2014; Humana, 2008; Inland 

Empire Health Plan, 2015; Modi, 2015). 

1.2.5 Inland Empire Health Plan Community Pharmacy Pay-for-Performance Program 

In 2013 IEHP, a California-based health plan, designed and implemented a community 

pharmacy P4P program that was intended to improve medication-related quality measures for their 

enrolled beneficiaries who were receiving pharmaceutical care from IEHP-affiliated community 

pharmacies (Inland Empire Health Plan, 2015). Among the known community pharmacy P4P 

programs (HealthPartners, 2014; Humana, 2008; Inland Empire Health Plan, 2015; Modi, 2015), this 
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is considered one of the first, large-scale community pharmacy payment reform endeavors in the US. 

The health plan’s overarching goal of value-based remuneration was two-fold, to: (1) determine 

community pharmacies’ roles in defining an outcomes-based payment model for MTM services; and 

(2) promote healthcare quality. Their community pharmacy P4P program moves beyond reimbursing 

pharmacies solely for dispensing; it now pays bonus payments to pharmacies for achieving 

performance benchmarks (i.e., medication quality measures). The P4P program was initiated with 

affiliated community pharmacies in the Riverside and San Bernardino counties in Southern California 

(Inland Empire Health Plan, 2015). IEHP’s patient population included beneficiaries enrolled in 

Medi-Cal (i.e., California’s Medicaid population), Cal MediConnect (i.e., Medicare), Medicare 

Special Needs Plan, or the Healthy Kids Program. The community pharmacy P4P program is the 

initial step in creating an incentive-based framework whereby pharmacies are accountable for 

patients’ health outcomes. Table 1.1 lists IEHP’s quality measures and benchmarks in the community 

pharmacy P4P program.  

With respect to the reimbursement structure, there were a total of ten points for a community 

pharmacy to achieve during each bonus cycle of six months. Point values assigned to each 

medication-related quality measure are listed in Table 1.1. If a community pharmacy met the ‘1st 

target’ threshold for any given quality measure, the pharmacy would earn 50 percent of the quality 

measure’s point value. If the community pharmacy met the ‘bonus target’ threshold, the pharmacy 

would earn the entire point value for the quality measure (i.e., 100 percent). For example, if the 

store’s percent of diabetic patients who successfully met the diabetes adherence measure criterion 

were 79 percent, the community pharmacy would earn one and a half points for the diabetes 

medication adherence quality measure in that bonus payment cycle. A summed performance score of 

all of the quality measures was calculated at the end of each six-month cycle, where ten (100 percent) 

was the maximum score value a store could earn in that cycle. 
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Table 1.1. Inland Empire Health Plan's Pharmacy Pay-for-Performance Quality Measures, Benchmarks, 
and Point Values (Inland Empire Health Plan, 2015) 

Quality Measurement Description 1st 
Target 

Bonus 
Target Point Value 

Diabetes  
Medication Adherence* 

Percent of enrolled beneficiaries 18 
years or older with a PDCa at 80 
percent or over across the classes of 
diabetes medicationsb during the 
measurement period. 

71% 77% 1.5 

Hypertension  
Medication Adherence* 

Percent of beneficiaries 18 years and 
older with a PDC at 80 percent or 
over for renin-angiotensin system 
antagonist medicationsc during the 
measurement period. 

72% 79% 1.5 

Hypercholesterolemia 
Medication Adherence* 

Percent of enrolled beneficiaries 18 
years of older with a PDC at 80 
percent or over for statin cholesterol 
medication(s) during the 
measurement period. 

68% 75% 1.5 

Absence of  
Controller Therapy in 
Asthmatic Patients** 

Percent of enrolled beneficiaries 18 
years or older with asthma who were 
dispensed more than 3 canisters of 
short acting beta2 agonist inhalers 
over a 90-day period and who did not 
receive controller therapy during the 
same 90-day period. 

30% 25% 2.25 

Use of High-Risk 
Medications in Elderly** 

Percent of enrolled beneficiaries 65 
years or older who received two or 
more prescription fills for the same 
high-riskd during the period 
measured. 

8% 5% 2.25 

Generic Dispensing Rate* Percent of generic medications to 
total medications dispensed. 83% 85% 1 

a PDC = proportion of days covered; PDC was calculated as the total number of days the patient had dispensed 
medication divided by the number of days before the next prescription refill. Patients were deemed adherent if 
the proportion of days covered is at least 80%. 
b Diabetes medication = biguanide drug, a sulfonylurea drug, a thiazolidinedione drug, or a dipeptidyl peptidase-
4 inhibitor; plan members taking insulin were not included 
c Hypertension medication = angiotensin converting enzyme inhibitor, angiotensin receptor blocker, or a direct 
renin inhibitor 
d High-risk medications included in the calculation may be found at: 
http://pqaalliance.org/images/uploads/files/HRM%20Measure%202013website.pdf 
* A higher percentage indicated successful achievement of the quality measurement.  
** A lower percentage indicated successful achievement of the quality measurement. 
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1.3 Latent Trait Measurement 

1.3.1 Measurement Overview 

Concept of Measurement 

 The concept of measurement may be defined in a number of different ways. In simple terms, 

measurement is the assignment of numerical values to objects or events according to a set of rules. 

Because values may be assigned using different sets of rules, there exists different scales and 

measurement types (Stevens, 1946). Furthermore, measurement is the attempt to understand the 

nature of a variable.  

For variables that are considered observable, such as age or weight, the assignment of 

measurement values have pre-assigned rules, such as years or pounds, respectively. For other 

variables, such as anxiety or depression, the constructs (i.e., variables) are not directly observable and 

are referred to as latent variables. Since the nature of anxiety involves a person’s feelings, it is not 

possible to directly measure the construct. Therefore, it is treated as a latent variable that is assumed 

to affect response variables (i.e., indicators or manifest variables). Although it is not possible to 

directly observe a latent variable, its existence may be inferred by manifest variables (e.g., item 

responses, self-reports). The operational definition of the latent variables specifies how the manifest 

variables will be measured (i.e., observation data). In other words, the interest is to measure the latent 

variable and the operational definition is a means to that end (De Ayala, 2009). 

Reliability and Validity 

Areas of consideration in measurement assessment are reliability and validity. In brief, a 

reliable instrument is consistent, whereas a valid one is accurate (Fink, 2003). Measurement 

reliability refers to the quality of measurement. That is, the consistency or repeatability of measures. 

A measure is deemed reliable if the results are reproducible (Litwin, 1995).  
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Measurement validity is concerned with how well an instrument measures what it is intended 

to measure (Litwin, 1995). That is, the degree to which the measures are manifestations of the latent 

variable (De Ayala, 2009). An instrument can never be labeled as ‘valid.’ Instead, evidence 

supporting the validity of a measure is accumulated. Validity is not an inherent property of the 

instrument, but is instead the meaning of the measure scores and the given context of use for the 

instrument (Messick, 1995; Sireci, 2007). Thus, validity is broadly defined as the overall summary of 

theoretical rationales and empirical evidence for the use and interpretation of measures. The extent to 

which an instrument demonstrates validity relies significantly on the instrument’s developmental 

process, involving the qualitative research and resulting conceptual framework (Patrick et al., 2011). 

Several types of validity are assessed when evaluating the performance of a survey instrument: (1) 

face, (2) content, (3) criterion, and (4) construct. With face validity, the instrument is assessed for 

how a measure appears on the surface and judged as to whether it appears the construct translated 

well to observed items (Fink, 2003). The assessment of face validity is considered a ‘casual’ 

evaluation of item appropriateness by untrained adjudicators (Litwin, 1995). Content validity refers to 

the extent to which a measure thoroughly and appropriately covers what it purports to measure (Fink, 

2003). Content validity is the subjective assessment of item appropriateness to judges with knowledge 

of the subject matter (i.e., experts) (Litwin, 1995). Criterion-related validity implies there is a known 

and accepted comparator for the construct that may be used to assess how well the measure was 

operationalized. Criterion validity is comprised of two subcategories: (1) predictive validity and (2) 

concurrent validity. Predictive validity is the extent to which a measure forecasts future performance 

on some criterion, whereas concurrent validity is focused on how well two cross-sectional measures 

correlate (Fink, 2003). The difference between predictive and concurrent validities lies in the time of 

the criterion’s measurement. Evaluating whether a student’s performance on a standardized test 

predicts how well he or she will perform in school is an example of predictive validity. In contrast, a 

patient-reported instrument used to measure depression may be administered during the same visit as 

the patient’s physician-administered clinical evaluation. The extent to which the two measures 
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correlate is an assessment of concurrent validity. Construct validity refers to the degree to which 

measure scores may be interpreted as representative of the latent variable within a desired context. 

Representation of the latent variable is tied to the underlying theoretical framework upon which the 

manifest variables were based. Similar to external validity, construct validity is concerned with the 

generalizability of an instrument’s measurement capability extended to other people, places, and/or 

times. In other words, construct validity is a gauge of how meaningful the instrument is in a desired 

context (Litwin, 1995). Convergent and divergent validity are two ways in which construct validity 

may be evaluated. Convergent validity implies that several methods for obtaining the same 

information about latent constructs yield the same results. Alternatively, divergent validity infers two 

constructs thought to measure distinct traits are in fact not correlated.  

 To adequately assess an instrument’s utility and appropriateness for a specific purpose, 

multiple sources of evidence are warranted (Sireci, 2007). It is important to note that evaluating an 

instrument’s validity is an ongoing, continuous process (Sireci, 2007). Thus, the validation process 

for an instrument is not static and is never complete. An instrument’s properties should be continually 

evaluated across all contexts of use for which it is considered appropriate to ensure items are still 

relevant (e.g., temporally, culturally) and continue to function in the way they purport to perform. 

1.3.2 Latent Trait Measurement Model Methods 

 Latent trait measurement models (LTMMs) provide mathematical techniques for 

operationalizing the measurement of latent variables. Two LTMMs discussed below are confirmatory 

factor analysis (CFA) within the context of structural equation modeling (SEM) and item response 

theory (IRT). CFA models refer to the latent variable as the “factor,” whereas “theta” (θ) is used to 

represent the latent trait in IRT. In both analytic approaches, the unit of analysis is the item and the 

nature of the latent variable is reflected via an underlying continuum. An overview of each method is 

described below. CFA is discussed in the context of SEM, as it is a component of the SEM process. 
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Structural Equation Modeling 

 SEM has been defined as a “class of methodologies that seek to represent hypotheses about 

the means, variances and covariances of observed data in terms of a smaller number of ‘structural’ 

parameters defined by a hypothesized underlying model” (Kaplan, 2008). SEM is comprised of a set 

of statistical techniques that allow the relationship between one or more independent variables 

(discrete or continuous) and one or more dependent variables (discrete or continuous) to be analyzed 

(Ullman, 2006). Both independent and dependent variables may be measured (i.e., directly observed) 

or latent (i.e., unobserved, not directly observed, a hypothetical entity). Latent variables are not 

measured directly, but are instead evaluated indirectly using measured variables that represent 

targeted areas of interest pertaining to the latent variable. Latent variables, also called factors or 

constructs, refer to variables not present in the data set (Bollen, 2002). The latent variable is measured 

indirectly by determining its degree of influence on responses to measured variables. Measured 

variables may also be referred to as indicators or manifest variables. 

SEM has been used to evaluate the possibility of theoretical models linking clinical and 

health outcome measures (Hays, Revicki, & Coyne, 2005). SEM is comprised of two primary 

elements: (1) a measurement model (i.e., CFA) and (2) a structural model. The measurement model 

involves mapping the relationship between measured indicators (e.g., items in a questionnaire) onto 

latent variables (i.e., theoretical constructs). The structural model delineates the relationships among 

independent and dependent variables, which may be depicted in a path diagram (Nachtigall, Kroehne, 

Funke, & Steyer, 2003).  

In CFA, path diagrams are used to depict relationships hypothesized between the latent 

variable and corresponding observed indicators. Comprised in a path diagram are latent variables, 

depicted with ovals, and observed indicators (items), represented as rectangles. Lines depict relations 

between variables and are characterized as having a unidirectional arrow or a bi-directional arrow. A 

unidirectional arrow indicates a hypothesized directional relationship between two variables (i.e., 



 54 

regression or residuals), whereas bidirectional arrow depicts the covariance between two variables 

with no implied direction of effect (i.e., correlation). Figure 1.1 illustrates path diagrams for a 

measurement model (1.1a) and a structural model (1.1b). 

The measurement model functions to: (1) specify the number of factors; (2) examine how 

various indicators relate to factors; and (3) assess the relationship among errors of observed 

indicators. In the measurement model, latent variables (i.e., factors) are assessed indirectly through 

observed indicators (i.e., questionnaire items). Instead of simply summing or averaging the item 

values, a composite variable containing measurement error (i.e., variance in the indicator not due to 

the latent variable) may be estimated. Estimating and removing the measurement error affords 

measurement reliability to be accounted for explicitly.  

 

Figure 1.1. Path Diagrams for 
Measurement and Structural 
Models used in Structural 
Equation Modeling 
 
(a) Measurement model where η1 
represents the latent variable with 
variance, ψ1; λ denotes the factor 
loadings of the latent variable on the 
measured indicators (Y1, Y2, Y3, 
Y4); and ε designates the error 
variance. The relationship between 
the latent variable and indicators is 
illustrated with a unidirectional 
arrow. Measurement error, ε, is 
illustrated for each indicator with a 
unidirectional arrow. (b) Structural 
model with two latent variables, η1 
and η2, each with a respective 
variance,  ψ, and four measured indicators (Y1-Y8). A covariance relationship is specified between the two 
factors, ψ21, denoted with a bidirectional arrow. A direct relationship between the two latent variables and the 
observed dependent variable, X1, is depicted with unidirectional arrows. Indicator means, τ, and latent means, 
α, are not depicted. (T. A. Brown, 2015). 
 

In order to statistically assess the measurement model, factor analysis is used to identify the 

number of latent variables (i.e., underlying dimensions) contained in a set of observed variables and 

to determine the subset of observed variables that correspond to each of the latent variables (T. A. 
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Brown, 2015). That is, factor analysis seeks to determine the number and nature of latent variables 

(i.e., factors) that account for the variation and covariation among a set of observed indications (i.e., 

items, manifest variables). Thus, factor analysis is a data reduction technique that attempts a more 

parsimonious understanding of the covariation among a set of observed indicators (T. A. Brown, 

2015). In applied research, factor analysis is a common technique used in construct validation, data 

reduction, and to psychometrically evaluate multiple-item instruments. These concepts stem from the 

common factor model, which posits that each item in a set of observed indicators is a linear function 

of one or more common factors and one unique factor (Thurstone, 1947). To assess this relationship, 

factor analysis partitions the variance in each item into two parts: (1) common variance (i.e., variance 

accounted for by the factor); and (2) unique variance (i.e., reliable variance influencing only one 

indicator and random error variance, or measurement error).  

Two types of factor analyses are based on the common factor model: exploratory factor 

analysis (EFA) and CFA. Both EFA and CFA seek to reproduce the observed relationships among a 

set of indicators with a smaller set of latent variables. However, EFA and CFA fundamentally differ 

in terms of the number and nature of a priori hypotheses and restrictions placed on the factor model. 

EFA is considered a data-driven approach in that no specifications are made about the number of 

factors or the pattern of associations between the common latent factors and observed indicators. In 

its application, EFA is used as a descriptive technique to identify the number of common factors, and 

to discover which measured variables are plausible indicators of certain latent dimensions. In contrast, 

CFA does not aim to find the pattern of the factor loading like in EFA, but instead specifies the 

number of factors and the pattern of indicator-factor loadings in advance. Thus, unlike with EFA, 

CFA requires a strong empirical and/or theoretical foundation to guide the specification and 

evaluation of the factor model. In Chapter 2, a theory-driven conceptual framework was developed to 

inform the direction of how pay-for-performance within a community pharmacy may be measured. 

From the conceptual framework, variables were selected to measure in this study. The approach used 

to select questionnaire items (i.e., observed indicators) of postulated latent variables is described in 
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Chapter 3. Given the theoretical and conceptual frameworks underlying the development of the two 

questionnaire instruments, CFA was used as the analytic technique in this study. Additional 

information related to CFA is described subsequently.  

Every CFA model contains factor loadings, unique variances, and factor variance (T. A. 

Brown, 2015). Factor loadings (λ) are the estimated loadings of indicators on a latent variable (i.e., 

validity coefficient). The factor loading provides a measure of the strength of the relationship between 

a measured indicator and a latent variable. The squared factor loading, often referred to as 

communality, represents the proportion of variance in the indicator that is explained by the latent 

variable. Loadings may be interpreted as item discrimination, such that larger factor loadings indicate 

a stronger association between the indicator and factor (i.e., better items). Unique variance (ε), also 

referred to as error variance or indicator unreliability, is the variance in an indicator for which a latent 

variable does not account. Typically unique variance is assumed to be due to measurement error and 

is also referred to as error variance or indicator unreliability. Factor variance (ψ), in an 

unstandardized measurement model solution, represents the sample variability or dispersion 

associated with the factor. That is, the extent to which respondents’ position on the latent variable is 

similar or varies. When there are more than two factors, a factor covariance (ψ) (and correlation in a 

standardized model) is specified to estimate the relationship between the two variables. 

 CFA is a confirmatory statistical technique used when the researcher has a conceptual or 

theoretical foundation regarding the relationship between latent variables and measured indicators 

(Ullman, 2006). This type of analysis supports assessment of construct validity (i.e., degree to which 

an instrument measures what it purports to be measuring). CFA is an analytic method that allows for 

the reduction of a larger number of observed indicators into a smaller number of latent variables 

(Vogt, 2005). The goal of CFA is to test the hypothesized structure of indicators (items) as they relate 

to latent variables (factors). The purpose is to identify latent variables (factors) that account for the 

variation and covariation among a set of measured indicators (items). Furthermore, CFA allows for a 

framework to also test for competing theoretical models about the structure of relationships among 
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variables (Ullman, 2006). When estimating a SEM, it is recommended that the measurement model fit 

be evaluated first before advancing to assessing structural model fit (Hays et al., 2005). 

 After measurement models have been established, the structural model is then used to specify 

the structural relationships (e.g., direct/indirect effects, no relationship) among variables, both latent 

and observed, using simultaneous equation testing (e.g., multiple regression analyses) (Hays et al., 

2005). Hypotheses about the relations among variables, both observed and latent, may be tested. SEM 

requires hypotheses be stated a priori regarding the relationships between (1) how the observed 

variables relate to the latent variables; and (2) how all variables specified in the structural model, both 

observed and latent, relate to one another. An example of a path diagram for a structural model is 

depicted in Figure 1.1b.  

 There are a number of advantages to using CFA and SEM when modeling with latent 

variables. In CFA, theory or prior research evidence are strong drivers of the specification of the 

measurement model. Using the a priori framework, CFA is powerful in that it allows for the testing 

of a more parsimonious solution because the following are explicitly specified: factors; patterns of 

loadings and cross loadings; and appropriate error theory (e.g., random or correlated indicator error) 

(T. A. Brown, 2015). In SEM, both measurement (i.e., CFA) and structural models have the ability to 

estimate the relationships among variables after adjusting for measurement error. Furthermore, SEM 

allows considerable modeling flexibility, so that additional variables may easily be incorporated into 

the analysis to function as correlates, predictors, or outcomes of latent variables. In SEM, the same 

variable may function as predictor (exogenous variable) in one equation and an outcome (endogenous 

variable) in another. SEM is flexible in that it can model several equations simultaneously, allowing 

for multiple relationships among variables to be assessed. Therefore, when the phenomena of interest 

are complex and multidimensional, SEM allows for simultaneous testing of all relationships.  

  In a measurement model (i.e., CFA), all factors are exogenous (i.e., independent variables) 

and assumed to covary when there are multiple latent variables. In contrast, the structural model in 

SEM tests causal effects between factors and other observed variables using structural regression 
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(SR) models (Kline, 2016). If latent variables are included in the SR model, it is important that an 

adequate measurement model using CFA be specified first before conducting a SR. SR models may 

be specified as: (1) fully latent, where every variable in the structural part of the model is latent with 

multiple observed indicators; or (2) partially latent, where at least one variable in the SR model is a 

single, observed indicator (i.e., observed variable) (Kline, 2016). 

Item Response Theory 

IRT is a system of statistical models that describes one method of determining the 

relationship between latent variables and their corresponding observed indicators (De Ayala, 2009). 

To establish the correspondence, IRT uses latent characterizations of both respondents and items as 

predictors of observed responses. A number of similarities exist between CFA and IRT measurement 

models. IRT models are similar to CFA in that the latent variable (denoted ‘trait’ or θ in IRT 

terminology) estimate depends upon both the individuals’ responses and item characteristics. Like in 

CFA, items also differ in difficulty and discrimination. Furthermore, after controlling for the latent 

variable (i.e., a person’s latent trait score in IRT), the item responses should be uncorrelated (i.e., 

local independence). In other words, the only reason item responses are correlated is a unidimensional 

latent variable/trait. 

There are also a few differences between CFA and IRT models. Unlike the CFA model that 

specifies a linear relationship between item responses and the latent trait (θ), IRT models estimate a 

nonlinear relationship for binary, categorical, or ordinal item responses (particular models are 

available depending on the nature of the item response). Note that various CFA estimation techniques 

are available to account for the skewed nature of ordinal observed items. Also, where CFA assumes 

equal reliability across the latent variable continuum, IRT examines the sensitivity of measurement 

and the varying reliability across the range of a latent trait. In IRT, reliability varies across the latent 

trait and specifically depends upon how well the items match the individuals at a given location along 

the latent continuum (i.e., depends on item information).  
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IRT comprises a set of mathematical techniques to relate item characteristics (i.e., item 

parameters) and characteristics of individuals (i.e., latent constructs or traits) to the probability of 

endorsing a distinct response category for an item. In other words, IRT models use individuals’ latent 

characteristics and item characteristics as predictors of observed item responses (De Ayala, 2009). In 

contrast to CFA, which aims to explain the correlation among items in an instrument, IRT models 

intend to account for individuals’ item response selections (T. A. Brown, 2015). In order to relate 

items and individuals, both are located on the same continuum in IRT. A central feature of IRT is the 

modeling of the probability of a specific response to an item relative to a continuous, underlying trait. 

Location of items and individuals on the same latent continuum translates to the probability of 

endorsing an item depends (at least) on the individual’s level on the latent trait (i.e., ability) and the 

item’s difficulty. IRT uses logistic or multinomial regression (depending upon the item’s response 

category options) of observed item responses on the individuals’ locations on the latent variable and 

the item’s latent characterization (De Ayala, 2009). In an IRT context, the latent variable is 

conceptualized as a latent continuum.  

A main advantage of IRT is the modeling ability to index on the same metric the item’s 

difficulty (or location on the latent continuum) and the individual’s ability (or the person trait level 

along the continuum) (Ostini, 2006). Thus, when the person’s trait level (θ) is higher on the latent 

continuum than the item’s location (θ) on the continuum, the person is more likely to endorse a 

positive response, which is indicative of his or her trait level. The opposite is true when the person’s 

trait level (θ) is lower on the continuum than the item’s location (θ) (i.e., more likely to select a 

negative response) (Ostini, 2006).  

Three primary assumptions underlie IRT models: (1) unidimensionality, (2) local 

independence, and (3) functional form (De Ayala, 2009). The unidimensionality assumption specifies 

that the responses to the observed indicators (e.g., items) are solely a function of a single, continuous 

latent variable. If a unidimensional latent space exists, then locations for persons on the latent variable 

may be specified and comparisons made among persons. The assumption of local independence, or 
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conditional independence, states the responses to an item are independent of responses to any other 

item conditional on the person’s location on the latent variable. In other words, the way in which a 

person responds to an item is determined solely by his or her location on the latent variable and not 

based on how he or she responds to another item in the instrument. That is, when the latent variable is 

known and taken into account, then the item responses are independent of one another. The last 

assumption, functional form, specifies that the observed data follow the function specified by the 

corresponding IRT model.  

 IRT models may estimate one-, two-, three-, or four-parameters for the item in addition to the 

individual’s trait level (denoted as θ). The scope of this IRT introduction is to describe only one- and 

two-parameter models. In a one-parameter model, also known as the Rasch model, the probability of 

responding to a particular item category is predicted by the individual’s latent trait (θ) and a single 

item parameter, difficulty (i.e., the location of the item on the latent variable, denoted as b). Item 

difficulties are also referred to as item threshold or item location parameters. Item locations (b’s), as 

well as person locations (θs), theoretically range from -∞ to ∞, however typically both locations fall 

between -3 and 3 (De Ayala, 2009). Generally, items with locations around 0.0 tend to be regarded as 

“average difficulty,” whereas items with locations either below or above 0.0 are considered to be 

“easy” or “hard,” respectively (i.e., requires less or more proficiency, respectively, of the latent 

variable). In other words, the larger the item location parameter (b), the more of the latent variable (θ) 

an individual must have to endorse a particular category of an item (Edelen & Reeve, 2007). In the 

one-parameter model, items are constrained to all have the same discrimination (denoted a), which is 

analogous to factor loadings in CFA.  

In a two-parameter model, an item discrimination parameter (a) is included. An item’s 

discrimination characterizes the item’s capability to distinguish among individuals located at different 

points along the latent continuum. The values of the item discrimination parameter may theoretically 

range from -∞ to ∞. Values considered to be “good” range from about 0.8 to 2.5 (De Ayala, 2009). 

Like in CFA, the item discrimination parameter represents the relationship between the latent variable 
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and item responses. Discrimination parameters affect the steepness of the item response function 

(IRF) curve slopes. For example, items with relatively large discrimination (a) parameter estimates 

are more strongly related to the latent variable (θ) and have steeper IRF curves (T. A. Brown, 2015). 

 The mechanics of IRT will first be presented for binary items because a model with only two 

response alternatives is the foundation for items with more than two response options. The 

extrapolation of IRT mechanics for binary items to polytomous items will be discussed subsequently. 

Items modeled using dichotomous IRT estimation have two possible response options that may take 

on different forms (e.g., positive/negative, correct/incorrect, true/false). As mentioned earlier, the 

central feature of IRT is to model the person’s response to an item with respect to the underlying 

continuous latent trait. To demonstrate the relationship between the latent variable and the item 

response, an IRF, also referred to as an item curve or item characteristic curve (ICC), is used. An 

individual’s probability of endorsing a specific category response of an item is graphically depicted 

using an IRF. IRFs illustrate the trace line associated with the nonlinear regression of a response 

probability on the latent variable (T. A. Brown, 2015). Moreover, the IRF models the relationship 

between an individual’s category response for an item and the individual’s level on the latent variable 

measured by the instrument (Edelen & Reeve, 2007). For a binary item, the relationship between the 

latent trait (θ) and an individual’s item response may be modeled as a sigmoidal-shaped logistic 

curve, whose discrimination and location are informed by the estimated model parameters (i.e., slope 

and intercept, respectively) (see Figure 1.2). When transformed to the logit scale, the relationship 

between the predictor (i.e., latent trait) and outcome (i.e., item response) is linear. For the logistic 

model, errors are not assumed to be normal with a constant variance, as they are in CFA. Instead, 

errors (i.e., residual variance) are not estimated but are instead assumed to follow a logistic 

distribution with a known residual variance (π2/3, which is approximately 3.29) (Templin, 2011). Like 

in CFA, however, errors are still considered to be independent. In dichotomous IRT models, this 

relationship is graphically depicted in an item response function (IRF) as a monotonic function (see 
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Figure 1.2). The model depicts the probability of responding positively to the item given the person’s 

trait level (θ). 

 
Figure 1.2. Item Response Function for a Dichotomous Item 
 
On the y-axis, the 
probability of endorsing a 
positive correct response is 
listed as a function of the 
person’s trait level (θ). On 
the x-axis is the latent trait 
(θ) that is used as a common 
metric to measure a person’s 
trait level (i.e., where the 
person falls along the 
continuum) in relation to the 
item’s location (θ) or 
difficulty. 
 

 

 

The graphical depiction may be thought of in more general terms as the probability of moving from 

one response category to the other along the entire continuum of the trait (θ) (Ostini, 2006). In IRT, 

the mathematical function for the graphical representation of an IRF is typically expressed as a 

logistic ogive (Ostini, 2006): 

P(y = i|θ) =             ea(θ – b)           ., where:  (Equation 1.1) 
1 + ea(θ – b)  

a = item discrimination;  
b = item location/difficulty (θ); and  
P(y = i|θ) = the probability that the response to item 

y is option i at a given person trait 
level (θ). 

 

 

In this example, response option i represents responding to the positive category option. 

Inherently the dichotomous item function has a complementary nature where knowing the 

characteristics of one function (i.e., P(x = i|θ) for a positive response) informs the information about 

the other function (i.e., negative response). The equation for the probability of responding to the 

alternative category is one minus the right hand side of the equation (Equation 1.1). The item’s 
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location parameter, b, depicts where along the latent continuum the item is centered. The center of the 

item function is defined as the halfway point between its lower and upper asymptotes. Furthermore, 

the center of the item function is positioned at the curve’s inflection point (i.e., point at which a 

person’s probability of responding switches to a positive category selection). As mentioned before, 

the item’s location is modeled on the same metric (θ) that represents a person’s trait level (Ostini, 

2006). The discrimination parameter, a, indexes the slope of the item function (i.e., steepness). This 

parameter is typically estimated at the point of inflection (i.e., item location). Discrimination of the 

item expresses the degree to which an item differentiates among persons along the latent trait 

continuum. Moreover, item discrimination illustrates how well an item can tell the difference among 

persons in relation to the amount of the latent trait they have (Ostini, 2006). 

Now that the general properties of the dichotomous IRT model have been explained, the 

extrapolation to polytomous IRT models will be described. Polytomous models are used for item 

responses where there are more than two categories of response options. The categories may have 

inherent ordering (i.e., ordinal) or not (i.e., nominal). Figure 1.3 illustrates the IRF for a polytomous 

item. An IRF for a polytomous item operates differently than the IRF for a dichotomous item where 

there is only one monotonically increasing function (see Figure 1.2). In the polytomous IRF, there are 

two monotonically characterized functions for the first and last response options (monotonically 

decreasing and increasing, respectively). The second response category increases as the probability of 

responding to the first category decreases, however the response curve for the category rises only to a 

certain point. When the second category reaches this point, the probability of responding to the next 

category increases. These curves continue “switching turns” at having the highest probability of 

response until the last category, which has a monotonically increasing function. 
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Figure 1.3. Response Functions for a Five-Category Polytomous Item 

 
 Nonmonotonic response curves present some challenges in that they operate differently from 

the monotonic curves observed in dichotomous IRT models. First, the knowledge of the response of 

one category does not inform the functions of the other categories and, thus, each category response 

must be modeled explicitly. Second, as described above, the function of the categories, with the 

exception of the first and last, are no longer exclusively monotonic. Nonmonotonic functions may no 

longer be characterized by solely location and slope parameters (Ostini, 2006). To address these 

estimating challenges, in the case of ordered polytomous item categories, the response categories are 

treated as concatenated dichotomous items. The additional estimation complexity is described below. 

Various polytomous IRT models exist and the types are differentiated by the diverse ways in which 

item dichotomizations are made and combined. Table 1.2 lists some of the different polytomous IRT 

models and their characteristics. 
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Table 1.2. Characteristics of Polytomous Item Response Theory Models 

Model Name Data 
Type 

Dichotomization 
Type 

Item 
Category 
Reponses 

Item Parameters 
Estimated 

Equal Step 
Categories?* 

Known 
Order? 

Rating Scale  
Model  
(RSM) 

Ordinal Adjacent 
Categories Same Difficulty Yes No 

Modified 
Graded 
Response 
Model 
(MGRM) 

Ordinal Cumulative 
Probabilities Same Difficulty 

Discrimination Yes Yes 

Partial Credit  
Model  
(PCM) 

Ordinal Adjacent 
Categories Different Difficulty No No 

Graded 
Response 
Model (GRM) 

Ordinal Cumulative 
Probabilities Different Difficulty 

Discrimination No Yes 

Generalized 
Partial Credit 
Model 
(GPCM) 

Ordinal Adjacent 
Categories Different Difficulty 

Discrimination No No 

Nominal 
Response 
Model  
(NRM) 

Nomina
l Generalized logit Different Difficulty 

Discrimination No N/A 

* Equal step categories = equal distance between the location of categories within an item. 
  

Because items in the pharmacist and pharmacy management questionnaires were Likert-type 

items, polytomous models for items with ordered categories are described in this section. Polytomous 

models exist for unordered categories, however the description of those models is beyond the scope 

of this study. Ordered categories are separated by thresholds, with one less threshold than the number 

of response categories (e.g., an item with five response categories has four thresholds). Relative to 

dichotomous models, the primary difference is the distinction between the probability of responding: 

(1) in a given category; and (2) positively or negatively at a certain category threshold. As discussed 

above, in the case of a dichotomous item, the probabilities are one in the same. That is, the probability 

of responding in a given response category (i.e., positive response) is the same as the probability of 

responding positively or negatively at the item threshold (i.e., item location). This item 
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characterization function no longer holds for polytomous items because there is always at least one 

category that is bound by two thresholds (as opposed to the dichotomous model where there is only 

one). To estimate the category thresholds, dichotomous models are applied at each threshold and then 

combined to yield the probability of responding in an individual category. Figure 1.3 illustrates 

responding positively or negatively at the item threshold (i.e., item location). This item 

characterization function no longer holds for polytomous items because there is always at least one 

category that is bound by two thresholds (as opposed to the dichotomous model where there is only 

one). To estimate category thresholds, dichotomous models are applied at each threshold and then 

combined to yield the probability of responding in each individual category. Figure 1.4 illustrates four 

category thresholds for an item with five response categories and is referred to as the category 

boundary response function (CBRF). For example, the probability of responding in the second 

category is the probability of responding positively at the first category threshold in combination with 

the probability of responding negatively at the second category threshold. 

Figure 1.4. Category Boundary Response Functions for a Five-Category Item 

 
 Two approaches are used to dichotomize polytomous items in order to estimate multiple 

thresholds for a single category response: (1) cumulative probabilities; or (2) adjacent categories. The 

cumulative probability approach will assess all possible category responses above and below the 

category threshold (see Figure 1.5a). The dichotomization approach involves a set of global 
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comparisons and directly integrates the entire item category response context at each threshold. Other 

names for cumulative probability models are: difference models, global comparisons, or hierarchical 

category boundaries. Alternatively, the adjacent category dichotomization approach only evaluates 

the two categories on either side of the category threshold to determine the probability of responding 

either positively or negatively for a particular response category (see Figure 1.5b). Thus, the 

dichotomization involves local comparisons and does not take into account the response likelihood 

for other item categories. Adjacent category models may also be referred to as: divide-by-total 

models, local comparisons, or independent category boundaries (Ostini, 2006).  

Figure 1.5. Graphical Illustration of Dichotomizing Polytomous Item Responses 
 
(a) Representation of 
the cumulative 
probability models, 
where the response 
category probability 
is estimated with all 
categories on either 
side of the category 
threshold (t).  
(b) Depiction of the 
dichotomization into 
adjacent categories, 
which only considers 
the two response 
categories on either 
side of the threshold 
(t).  
 

 

 

 

In this study, the majority of questionnaire items used Likert scales as response categories. 

The Likert response format customarily consists of a series of categories ranging along a spectrum 

(e.g., strongly disagree to strongly agree) (Likert, 1932). Items using a Likert scale for response 

options may contain an even or odd number of response categories. David Andrich’s rating scale 

model (RSM) is an appropriate IRT model to use in analyzing Likert-type response categories 
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(Andrich, 1978; De Ayala, 2009). For this study, the rating scale model (RSM) was used because the 

data met the model’s criteria outlined in Table 1.2 The general equation for RSM is shown in 

(Equation 1.2) (Ostini, 2006). 

 

., where:  

(Equation 1.2) 

  

!"#  = probability of responding in category g of item i 
conditional on person ability (θ); 

 

h = 0,1,…,g,…,m, with g designating the particular category 
being modeled from among m + 1 categories; 

 

ag = item discrimination;  
bi = location/difficulty (θ) for item i; and  
τg = threshold for category g.  

 

The category boundary location parameter is decomposed into two parts: (1) bi (i.e., item location 

parameter estimated for each individual item); and (2) τg (i.e., threshold parameters that define 

category boundaries of the rating scale in relation to the item’s location on the latent continuum). As 

described in further detail below, the item threshold (τg) parameters indicate the distance between the 

category boundary and the item location parameters. In the RSM, the discrimination parameter (a) is 

indexed only with respect to the relevant category boundary (g). One of the requirements of the RSM 

is that all items have equal discrimination. 

The RSM analyzes responses that are assumed to be a series of ordered categories separated 

from one another by a series of ordered thresholds (τg). Each threshold (τg) is located on the latent 

variable’s continuum and separates adjacent response categories. As an example, the patient health 

questionnaire (PHQ-9) is an instrument designed for measuring depression (i.e., the latent construct) 

(Kroenke, Spitzer, & Williams, 2001). One of the items is “Little interest or pleasure in doing things” 

(preceded by “Over the past 2 weeks, how often have you been bothered by any of the following 

problems?”) with a four-category Likert response scale: (0) not at all; (1) several days; (2) more than 

half the days; and (3) nearly every day. Figure 1.6 depicts how the thresholds relate to the response 
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categories (assuming the item has a location value, b, of zero). The ends of each arrow indicate the 

category threshold locations relative to the item’s location. The threshold locations also represent the 

points on the latent trait continuum (θ) at which the item category response function (ICRF) curves 

for the respective categories would intersect if plotted. Conceptually, when a person with location θ 

on the depression latent continuum encounters this item, the probability of responding in a particular 

category (e.g., not at all) is dependent upon whether the person ability-wise is located above or below 

the threshold (τg). For example, if the person’s ability level (θ) is below τ1, then the person responds 

in the “not at all” category (see Figure 1.6). If the person’s ability (θ) is located above τ1, then the 

person’s response to “several days” would be determined by whether θ< τ2. Along these lines, the 

person “passes through” one or more thresholds to arrive at the category he or she endorses, as a 

function of his or her ability level (θ) (De Ayala, 2009).  

Figure 1.6. Depiction of Item Location and Thresholds for the 1-Parameter Rating Scale Model Using an 
Item from the Patient Health Questionnaire (PHQ-9) Depression Assessment (Kroenke et al., 2001) 

 

To use the RSM, all items must have the same set of category responses and response options 

are potentially ordered. The number of thresholds for an item is always one fewer than the number of 

response category options. With the RSM, all items are required to have the same number of 

thresholds (De Ayala, 2009). Furthermore, the thresholds must have the have the same value for all 

items. A fundamental assumption of the RSM is that the use of the same categories across all items 

implies the same response set is intended to function the same way across all items (i.e., constant 

θ 

b1 

Little interest or pleasure 
in doing things 

τ1 τ2 τ3 

θ = latent continuum, depression; b1 = item’s location on latent continuum; <τ1 = “not at 
all” response category; τ1 – τ2 = “several days” response category; τ2 – τ3 = “more than half 
the days” response category; >τ3 = “nearly every day” response category 
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definition). The implied consistency across response options is reflected in the model via a common 

parametric form for all items (i.e., same value for category thresholds for all items).  

Although the threshold values are required to be the same value for all items when using the 

RSM, every item has its own overall item location parameter (b). Thresholds (τg) may be thought of 

as “offsets” from an item’s location (b). With the RSM, the distances between the categories are 

constrained to be equal across all items. Each category in the response set is modeled to have the 

same distance across all items, however the distance between categories within an item do not need to 

be identical. Therefore, a set of parameters for the response categories (τg) is estimated across all 

items. To illustrate this concept with two items, a second item from the PHQ-9 instrument, “Feeling 

down, depressed, or hopeless” (preceded by “Over the past 2 weeks, how often have you been 

bothered by any of the following problems?”), is mapped onto the latent construct continuum of 

depression in Figure 1.7 along with the item in the example described for Figure 1.6 (note: the two 

items are for concept instructional purposes and do not reflect how the items function in the real 

world).  

Figure 1.7. Depiction of Item Locations and Thresholds for the 1-Parameter Rating Scale Model Using 
Two Items from the Patient Health Questionnaire (PHQ-9) Depression Assessment (Kroenke et al., 2001) 

 
It has been estimated that there be a 2:1 ratio of respondents to parameters to yield stable 

parameter estimates (i.e., one location parameter per item and category thresholds parameters for the 

entire latent variable) (De Ayala, 2009). An advantage of the RSM is its ability to provide reliable 

parameter estimates for small sample sizes (Ostini, 2006). However, small sample size may adversely 

affect the model in a couple of ways (De Ayala, 2009). First, it is more likely with smaller sample 
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sizes that some categories may have low endorsement rates (or none), which would adversely affect 

the parameter estimates. Second, fit analyses of the RSM may be adversely affected by small sample 

sizes (Linacre, 1999). Smaller sample sizes may result in less precise estimates (i.e., larger standard 

errors), less powerful fit analysis, and less robust estimates (Linacre, 1994). 

Item-Person Maps, also known as Variable Maps, may be used as a graphical output of the 

RSM analysis to illustrate how the distributions of respondents and items relate to one another using 

the same measurement scale (θ) (De Ayala, 2009; Jackson, Draugalis, Slack, Zachry, & D'Agostino, 

2002). The measurement scale (θ) is depicted vertically with person ability distributions on the left 

and item difficulty distributions on the right (see Figure 1.8).  

Figure 1.8. Item-Person Map 

 

 

Persons and items are ordered by ability and difficulty, respectively, with the ablest persons and most 

difficult items listed at the top. Both person ability and item difficulty are reported in logits (Jackson 

et al., 2002). The map functions as a supplement to RSM fit statistics in that it may be used to 

interpret the consistency of a response pattern (R. M. Smith, 1994). The map allows the researcher to 
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visually examine the function of items and person ability measures together on one graph. 

Additionally, the map facilitates a visual inspection of the spread of items along the measurement 

scale (i.e., if there is a variety in the difficulty level of items). Separation in the items along the 

continuum is favorable in that it demonstrates the items are distinct from one another (Jackson et al., 

2002). However, large separation distances between items would indicate gaps in measurement exist. 

Significant gaps (testable using a z-score test statistic) would suggest additional items should be 

added to the instrument within the difficulty range (i.e., the range identified as the gap on the Item-

Person Map) to improve the measurement of the construct. 

1.4 Statement of the Problem and Research Purpose 

 Thus far, an overview has been provided describing the changing landscape of healthcare 

remuneration in the US and how opportunities are starting to extend to community pharmacists to 

participate in value-based payment programs. First, the capacity of the pharmacist to offer PCS 

beyond dispensing was presented as a way to address the gap in medication-related healthcare quality 

and to impact patients’ therapeutic, safety, and humanistic outcomes (Chisholm-Burns et al., 2010). 

Next, incremental gains community pharmacists have made to secure compensation for PCS were 

introduced. The most notable advancement in community pharmacist-eligible payment beyond 

dispensing services is for MTM, a counseling service designed to optimize drug therapy and improve 

therapeutic outcomes for patients ("Medicare Prescription Drug Improvement and Modernization Act 

of 2003," 2003). Community pharmacist gains in reimbursement mechanisms other than dispensing is 

an important precedence for pharmacists’ incorporation into future payment models. Next, the 

transition in the US from a predominantly FFS healthcare system toward a value-based one was 

outlined. Within the value-based framework, the healthcare system in the US is progressing toward 

reducing unnecessary services and rewarding positive patient health outcomes. One proposed way to 

achieve a value-based healthcare system is to align financial incentives with proposed target quality 

measures. A common financial incentive used is P4P, where healthcare providers are rewarded based 
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on scores achieved on specific performance measures that may pertain to clinical quality, resource 

utilization, and/or patient-reported outcomes (Korenstein et al., 2015). To date, P4P models have been 

directed at physicians, physician groups, hospitals, health plans, and, most recently, pharmacies 

(Eijkenaar et al., 2013; Epstein, 2006; HealthPartners, 2014; Humana, 2008; Inland Empire Health 

Plan, 2015; Modi, 2015; Rosenthal et al., 2004; Rosenthal & Frank, 2006). The next section provided 

an overview of IEHP’s community pharmacy P4P program implemented in California, which is 

considered one of the first large-scale community pharmacy payment reform endeavors in the US.  

Despite lack of conclusive evidence that P4P improves healthcare quality in a cost-efficient 

manner, large private and government payers are transitioning quickly toward value-based payment 

models (Eijkenaar et al., 2013; Van Herck et al., 2010). As focus on improving the quality of 

healthcare provision continues to develop, opportunities for community pharmacists to provide direct 

PCS beyond dispensing will continue to advance along with expanded reimbursement mechanisms 

that extend beyond traditional product dispensing (Avalere Health LLC, 2015). Previous research 

evaluating the effect of FFS pharmacist reimbursement for PCS has found an increase in the provision 

and reporting of PCS completed in the community pharmacy with payment for services (D. B. 

Christensen et al., 1999; Cranor & Christensen, 2003). However, little research to date has been 

conducted to examine the effect of introducing a financial incentive with pharmacies on medication-

related quality measures. In theory, if community pharmacists behave similar to other healthcare 

professionals receiving P4P remuneration, then an improvement in the quality of pharmacy services 

should be observed (Nau, 2009). As more health plans initiate community pharmacy P4P programs, 

there exists a need to define factors that should be considered for inclusion in analytic assessments of 

these financial incentive programs. Therefore, many questions still remain unanswered with respect to 

pharmacies and P4P programs (Nau, 2009).  

The purpose of this study was to evaluate a health plan-initiated P4P incentive payment 

program with affiliated community pharmacies. To address this purpose, four aims were used in this 

study. First, this study aimed to develop a conceptual framework (see Chapter 2) to guide the 
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evaluation of P4P programs incentivizing community pharmacies. To achieve this aim, quality and its 

measurement along with the theories underlying financial incentives in healthcare were used to derive 

a conceptual framework of how a financial incentive might work in a community pharmacy. Second, 

this study sought to develop survey instruments (see Chapter 3) to collect pharmacy- and pharmacy 

personnel-related factors thought to be associated with achieving quality measures specified for a 

pharmacy P4P program. Two survey instruments targeting community pharmacists and community 

pharmacy organizations’ management were developed based on the conceptual framework derived in 

the first aim, along with previously published questionnaires and expert content evaluation and 

contribution. Third, this study aimed to psychometrically assess (see Chapter 4) the two 

questionnaires developed in the second aim, which were designed to collect information from 

community pharmacies eligible to participate in a community pharmacy P4P program. One 

questionnaire was designed for community pharmacists and included items about the structure of the 

community pharmacy and service provision. The second questionnaire was created for pharmacy 

management and included items eliciting perceptions about the P4P program and characteristics of 

the organization. For posited latent variables (factors) measured with multiple items in the 

questionnaires, latent trait measurement models were used to analyze model fit. IRT was used to 

assess category response functionality for each observed item. Confirmatory factor analysis (CFA) 

was used to examine how observed items relate to hypothesized latent variables (factors). Fourth, this 

study sought to: (1) assess relationships among latent variables from questionnaires psychometrically 

analyzed in the third aim; and (2) determine whether variables from the questionnaires illustrate a 

relationship between community pharmacy characteristics and achieving target outcomes for 

medication-related quality measures in a community pharmacy P4P program (see Chapter 5). SEM 

was used to evaluate the magnitude of the relationship between latent variables. SEM was also used 

to determine the relationship between latent variables and quality measure performance in community 

pharmacies eligible to participate in IEHP’s community pharmacy P4P program. This study was 
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approved and conducted in accordance with the University of Arizona Human Subjects Protection 

Program (see Appendix 6.1 and Appendix 6.2). 

In order to meet the requirements of P4P programs, community pharmacy organizations will 

need to be familiar with defined medication-related quality measures and evaluate the pharmacy’s 

internal service structure to ensure target scores for quality measures are met (American Society of 

Health-Systems Pharmacists). This study will provide insight into community pharmacies’ reaction to 

a P4P program and the frequency of PCS provision within the community pharmacy. Reliability and 

validity evidence will be provided for questionnaires to inform their future use in eliciting community 

pharmacist- and pharmacy management-level information related to targeted quality measures and 

value-based payment models, such as P4P. Furthermore, study results may serve as a basis for 

making recommendations about community pharmacy practices that may help achieve medication-

related quality measures. A delineation of specific objectives and associated hypotheses for each 

study aim follows. 
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1.5 Research Aims, Objectives, and Hypotheses 

This study addresses the aims, objectives, and hypotheses listed below.  

1.5.1 Aim 1: Conceptual Framework 

Aim 1. To develop a conceptual framework to guide the evaluation of pay-for-performance (P4P) 

programs incentivizing community pharmacies. 

Objective 1.1  

To identify quality as it relates to the provision of PCS in community pharmacy practice.  

No testable hypotheses. 

Objective 1.2 

To present a framework that may be used to assess PCS quality measurement in the 

community pharmacy.  

No testable hypotheses. 

Objective 1.3  

To propose a theory-derived conceptual model of how a financial incentive might work in a 

community pharmacy organization.  

No testable hypotheses. 

1.5.2 Aim 2: Instrument Development 

Aim 2. To develop survey instruments to collect pharmacy- and pharmacy personnel-related factors 

thought to be associated with achieving quality measures specified for a pharmacy P4P program. 

Objective 2.1  

To develop a community pharmacist survey instrument. 

 No testable hypotheses. 
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Objective 2.2 

To develop a community pharmacy management survey instrument. 

 No testable hypotheses. 

1.5.3 Aim 3: Instrument Assessment 

Aim 3. To psychometrically assess two newly developed community pharmacy-specific 

questionnaires designed to predict a community pharmacy’s performance in a P4P program. One 

questionnaire was designed for pharmacists and included items about the structure of the pharmacy 

and service provision. The second questionnaire was created for pharmacy management and included 

items eliciting perceptions about the P4P program and characteristics of the organization. 

Objective 3.1  

To evaluate the ordered nature of categories (i.e., response options) of items specified for latent 

variables using item response theory. Variables were comprised of items in an instrument 

administered to pharmacists affiliated with community pharmacies eligible to participate in a 

pharmacy P4P program. 

Hypothesis 3.1.1.1 

H%&.(.(.(: Category step measures are not ordered sequentially for item 4a. 

H)&.(.(.(: Category step measures are ordered sequentially for item 4a. 

Hypothesis 3.1.1.2 

H%&.(.(.+: Category step measures are not ordered sequentially for item 4b. 

H)&.(.(.+: Category step measures are ordered sequentially for item 4b. 
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Hypothesis 3.1.1.3 

H%&.(.(.&: Category step measures are not ordered sequentially for item 4c. 

H)&.(.(.&: Category step measures are ordered sequentially for item 4c. 

Hypothesis 3.1.1.4 

H%&.(.(.,: Category step measures are not ordered sequentially for item 7a. 

H)&.(.(.,: Category step measures are ordered sequentially for item 7a. 

Hypothesis 3.1.1.5 

H%&.(.(.-: Category step measures are not ordered sequentially for item 7b. 

H)&.(.(.-: Category step measures are ordered sequentially for item 7b. 

Hypothesis 3.1.1.6 

H%&.(.(..: Category step measures are not ordered sequentially for item 7c. 

H)&.(.(..: Category step measures are ordered sequentially for item 7c. 

Hypothesis 3.1.1.7 

H%&.(.(./: Category step measures are not ordered sequentially for item 7d. 

H)&.(.(./: Category step measures are ordered sequentially for item 7d. 

Hypothesis 3.1.1.8 

H%&.(.(.0: Category step measures are not ordered sequentially for item 7e. 

H)&.(.(.0: Category step measures are ordered sequentially for item 7e. 

Hypothesis 3.1.1.9 

H%&.(.(.1: Category step measures are not ordered sequentially for item 7f. 

H)&.(.(.1: Category step measures are ordered sequentially for item 7f. 

Hypothesis 3.1.1.10 

H%&.(.(.(%: Category step measures are not ordered sequentially for item 7g. 

H)&.(.(.(%: Category step measures are ordered sequentially for item 7g. 
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Hypothesis 3.1.2.1 

H%&.(.+.(: Category step measures are not ordered sequentially for item 6a. 

H)&.(.+.(: Category step measures are ordered sequentially for item 6a. 

Hypothesis 3.1.2.2 

H%&.(.+.+: Category step measures are not ordered sequentially for item 6b. 

H)&.(.+.+: Category step measures are ordered sequentially for item 6b. 

Hypothesis 3.1.2.3 

H%&.(.+.&: Category step measures are not ordered sequentially for item 6c. 

H)&.(.+.&: Category step measures are ordered sequentially for item 6c. 

Hypothesis 3.1.3.1 

H%&.(.&.(: Category step measures are not ordered sequentially for item 11a. 

H)&.(.&.(: Category step measures are ordered sequentially for item 11a. 

Hypothesis 3.1.3.2 

H%&.(.&.+: Category step measures are not ordered sequentially for item 11b. 

H)&.(.&.+: Category step measures are ordered sequentially for item 11b. 

Hypothesis 3.1.3.3 

H%&.(.&.&: Category step measures are not ordered sequentially for item 11c. 

H)&.(.&.&: Category step measures are ordered sequentially for item 11c. 

Hypothesis 3.1.4.1 

H%&.(.,.(: Category step measures are not ordered sequentially for item 5a. 

H)&.(.,.(: Category step measures are ordered sequentially for item 5a. 

Hypothesis 3.1.4.2 

H%&.(.,.+: Category step measures are not ordered sequentially for item 5b. 

H)&.(.,.+: Category step measures are ordered sequentially for item 5b. 
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Hypothesis 3.1.4.3 

H%&.(.,.&: Category step measures are not ordered sequentially for item 12a. 

H)&.(.,.&: Category step measures are ordered sequentially for item 12a. 

Hypothesis 3.1.4.4 

H%&.(.,.,: Category step measures are not ordered sequentially for item12b. 

H)&.(.,.,: Category step measures are ordered sequentially for item 12b. 

Hypothesis 3.1.4.5 

H%&.(.,.-: Category step measures are not ordered sequentially for item 13a. 

H)&.(.,.-: Category step measures are ordered sequentially for item 13a. 

Hypothesis 3.1.4.6 

H%&.(.,..: Category step measures are not ordered sequentially for item 13b. 

H)&.(.,..: Category step measures are ordered sequentially for item 13b. 

Hypothesis 3.1.4.7 

H%&.(.,./: Category step measures are not ordered sequentially for item 13c. 

H)&.(.,./: Category step measures are ordered sequentially for item 13c. 

Hypothesis 3.1.4.8 

H%&.(.,.0: Category step measures are not ordered sequentially for item 13d. 

H)&.(.,.0: Category step measures are ordered sequentially for item 13d. 

Hypothesis 3.1.4.9 

H%&.(.,.1: Category step measures are not ordered sequentially for item 13e. 

H)&.(.,.1: Category step measures are ordered sequentially for item 13e. 

Hypothesis 3.1.5.1 

H%&.(.-.(: Category step measures are not ordered sequentially for item 8a. 

H)&.(.-.(: Category step measures are ordered sequentially for item 8a.  
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Hypothesis 3.1.5.2 

H%&.(.-.+: Category step measures are not ordered sequentially for item 8b. 

H)&.(.-.+: Category step measures are ordered sequentially for item 8b.  

Hypothesis 3.1.5.3 

H%&.(.-.&: Category step measures are not ordered sequentially for item 8c. 

H)&.(.-.&: Category step measures are ordered sequentially for item 8c.  

Hypothesis 3.1.5.4 

H%&.(.-.,: Category step measures are not ordered sequentially for item 8d. 

H)&.(.-.,: Category step measures are ordered sequentially for item 8d.  

Hypothesis 3.1.6.1 

H%&.(...(: Category step measures are not ordered sequentially for item 14a. 

H)&.(...(: Category step measures are ordered sequentially for item 14a.  

Hypothesis 3.1.6.2 

H%&.(...+: Category step measures are not ordered sequentially for item 14b. 

H)&.(...+: Category step measures are ordered sequentially for item 14b.  

Hypothesis 3.1.6.3 

H%&.(...&: Category step measures are not ordered sequentially for item 14c. 

H)&.(...&: Category step measures are ordered sequentially for item 14c.  

Hypothesis 3.1.6.4 

H%&.(...,: Category step measures are not ordered sequentially for item 14d. 

H)&.(...,: Category step measures are ordered sequentially for item 14d.  

Hypothesis 3.1.6.5 

H%&.(...-: Category step measures are not ordered sequentially for item 14e. 

H)&.(...-: Category step measures are ordered sequentially for item 14e.  
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Hypothesis 3.1.6.6 

H%&.(....: Category step measures are not ordered sequentially for item 14f. 

H)&.(....: Category step measures are ordered sequentially for item 14f.  

Hypothesis 3.1.6.7 

H%&.(.../: Category step measures are not ordered sequentially for item 14g. 

H)&.(.../: Category step measures are ordered sequentially for item 14g.  

Hypothesis 3.1.6.8 

H%&.(...0: Category step measures are not ordered sequentially for item 14h. 

H)&.(...0: Category step measures are ordered sequentially for item 14h.  

Hypothesis 3.1.6.9 

H%&.(...1: Category step measures are not ordered sequentially for item 14i. 

H)&.(...1: Category step measures are ordered sequentially for item 14i.  

Hypothesis 3.1.6.10 

H%&.(...(%: Category step measures are not ordered sequentially for item 14j. 

H)&.(...(%: Category step measures are ordered sequentially for item 14j.  

Hypothesis 3.1.7.1 

H%&.(./.(: Category step measures are not ordered sequentially for item 17a. 

H)&.(./.(: Category step measures are ordered sequentially for item 17a.  

Hypothesis 3.1.7.2 

H%&.(./.+: Category step measures are not ordered sequentially for item 17b. 

H)&.(./.+: Category step measures are ordered sequentially for item 17b.  

Hypothesis 3.1.7.3 

H%&.(./.&: Category step measures are not ordered sequentially for item 17c. 

H)&.(./.&: Category step measures are ordered sequentially for item 17c.  
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Objective 3.2 

To evaluate the ordered nature of categories (i.e., response options) of items specified for latent 

variables using item response theory. Variables were comprised of items in an instrument 

administered to pharmacy management affiliated with community pharmacies eligible to participate 

in a pharmacy P4P program. 

Hypothesis 3.2.1.1 

H%&.+.(.(: Category step measures are not ordered sequentially for item 3a. 

  H)&.+.(.(: Category step measures are ordered sequentially for item 3a. 

Hypothesis 3.2.1.2 

H%&.+.(.+: Category step measures are not ordered sequentially for item 3b. 

  H)&.+.(.+: Category step measures are ordered sequentially for item 3b. 

Hypothesis 3.2.1.3 

H%&.+.(.&: Category step measures are not ordered sequentially for item 4a. 

  H)&.+.(.&: Category step measures are ordered sequentially for item 4a. 

Hypothesis 3.2.1.4 

H%&.+.(.,: Category step measures are not ordered sequentially for item 4b. 

  H)&.+.(.,: Category step measures are ordered sequentially for item 4b. 

Hypothesis 3.2.1.5 

H%&.+.(.-: Category step measures are not ordered sequentially for item 4c. 

  H)&.+.(.-: Category step measures are ordered sequentially for item 4c. 

Hypothesis 3.2.1.6 

H%&.+.(..: Category step measures are not ordered sequentially for item 4d. 

  H)&.+.(..: Category step measures are ordered sequentially for item 4d. 
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Hypothesis 3.2.2.1 

H%&.+.+.(: Category step measures are not ordered sequentially for item 5a. 

  H)&.+.+.(: Category step measures are ordered sequentially for item 5a. 

Hypothesis 3.2.2.2 

H%&.+.+.+: Category step measures are not ordered sequentially for item 5b. 

  H)&.+.+.+: Category step measures are ordered sequentially for item 5b. 

Hypothesis 3.2.2.3 

H%&.+.+.&: Category step measures are not ordered sequentially for item 5c. 

  H)&.+.+.&: Category step measures are ordered sequentially for item 5c. 

Hypothesis 3.2.2.4 

H%&.+.+.,: Category step measures are not ordered sequentially for item 5d. 

  H)&.+.+.,: Category step measures are ordered sequentially for item 5d. 

Hypothesis 3.2.3.1 

H%&.+.&.(: Category step measures are not ordered sequentially for item 6a. 

H)&.+.&.(: Category step measures are ordered sequentially for item 6a. 

Hypothesis 3.2.3.2 

H%&.+.&.+: Category step measures are not ordered sequentially for item 6b. 

  H)&.+.&.+: Category step measures are ordered sequentially for item 6b. 

Hypothesis 3.2.3.3 

H%&.+.&.&: Category step measures are not ordered sequentially for item 6c. 

  H)&.+.&.&: Category step measures are ordered sequentially for item 6c. 

Hypothesis 3.2.3.4 

H%&.+.&.,: Category step measures are not ordered sequentially for item 6d. 

  H)&.+.&.,: Category step measures are ordered sequentially for item 6d. 
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Hypothesis 3.2.4.1 

H%&.+.,.(: Category step measures are not ordered sequentially for item 7a. 

H)&.+.,.(: Category step measures are ordered sequentially for item 7a. 

Hypothesis 3.2.4.2 

H%&.+.,.+: Category step measures are not ordered sequentially for item 7e. 

H)&.+.,.+: Category step measures are ordered sequentially for item 7e. 

Hypothesis 3.2.4.3 

H%&.+.,.&: Category step measures are not ordered sequentially for item 7i. 

H)&.+.,.&: Category step measures are ordered sequentially for item 7i. 

Hypothesis 3.2.5.1 

H%&.+.-.(: Category step measures are not ordered sequentially for item 7b. 

H)&.+.-.(: Category step measures are ordered sequentially for item 7b. 

Hypothesis 3.2.5.2 

H%&.+.-.+: Category step measures are not ordered sequentially for item 7f. 

H)&.+.-.+: Category step measures are ordered sequentially for item 7f. 

Hypothesis 3.2.5.3 

H%&.+.-.&: Category step measures are not ordered sequentially for item 7j. 

H)&.+.-.&: Category step measures are ordered sequentially for item 7j. 

Hypothesis 3.2.6.1 

H%&.+...(: Category step measures are not ordered sequentially for item 7c. 

H)&.+...(: Category step measures are ordered sequentially for item 7c. 

Hypothesis 3.2.6.2 

H%&.+...+: Category step measures are not ordered sequentially for item 7g. 

H)&.+...+: Category step measures are ordered sequentially for item 7g. 
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Hypothesis 3.2.6.3 

H%&.+...&: Category step measures are not ordered sequentially for item 7k. 

H)&.+...&: Category step measures are ordered sequentially for item 7k. 

Hypothesis 3.2.7.1 

H%&.+./.(: Category step measures are not ordered sequentially for item 7d. 

H)&.+./.(: Category step measures are ordered sequentially for item 7d. 

Hypothesis 3.2.7.2 

H%&.+./.+: Category step measures are not ordered sequentially for item 7h. 

H)&.+./.+: Category step measures are ordered sequentially for item 7h. 

Hypothesis 3.2.7.3 

H%&.+./.&: Category step measures are not ordered sequentially for item 7l. 

H)&.+./.&: Category step measures are ordered sequentially for item 7l. 

Hypothesis 3.2.8.1 

H%&.+.0.(: Category step measures are not ordered sequentially for item 8a. 

H)&.+.0.(: Category step measures are ordered sequentially for item 8a. 

Hypothesis 3.2.8.2 

H%&.+.0.+: Category step measures are not ordered sequentially for item 8b. 

H)&.+.0.+: Category step measures are ordered sequentially for item 8b. 

Hypothesis 3.2.8.3 

H%&.+.0.&: Category step measures are not ordered sequentially for item 8c. 

H)&.+.0.&: Category step measures are ordered sequentially for item 8c. 

Hypothesis 3.2.8.4 

H%&.+.0.,: Category step measures are not ordered sequentially for item 8d. 

H)&.+.0.,: Category step measures are ordered sequentially for item 8d. 
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Objective 3.3  

To assess the response probability of each category specified for latent variables using item response 

theory. Each response category option was assessed to determine whether it was the most likely 

response (endorsement likelihood) at some point along the latent continuum. Items assessed were 

measured using an instrument administered to pharmacists affiliated with community pharmacies 

eligible to participate in a pharmacy P4P program. 

Hypothesis 3.3.1.1 

H%&.&.(.(: Category probabilities for item 4a do not have own endorsement likelihood. 

H)&.&.(.(: Category probabilities for item 4a do have own endorsement likelihood. 

Hypothesis 3.3.1.2 

H%&.&.(.+: Category probabilities for item 4b do not have own endorsement likelihood. 

H)&.&.(.+: Category probabilities for item 4b do have own endorsement likelihood. 

Hypothesis 3.3.1.3 

H%&.&.(.&: Category probabilities for item 4c do not have own endorsement likelihood. 

H)&.&.(.&: Category probabilities for item 4c do have own endorsement likelihood. 

Hypothesis 3.3.1.4 

H%&.&.(.,: Category probabilities for item 7a do not have own endorsement likelihood. 

H)&.&.(.,: Category probabilities for item 7a do have own endorsement likelihood. 

Hypothesis 3.3.1.5 

H%&.&.(.-: Category probabilities for item 7b do not have own endorsement likelihood. 

H)&.&.(.-: Category probabilities for item 7b do have own endorsement likelihood. 

Hypothesis 3.3.1.6 

H%&.&.(..: Category probabilities for item 7c do not have own endorsement likelihood. 

H)&.&.(..: Category probabilities for item 7c do have own endorsement likelihood. 
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Hypothesis 3.3.1.7 

H%&.&.(./: Category probabilities for item 7d do not have own endorsement likelihood. 

H)&.&.(./: Category probabilities for item 7d do have own endorsement likelihood. 

Hypothesis 3.3.1.8 

H%&.&.(.0: Category probabilities for item 7e do not have own endorsement likelihood. 

H)&.&.(.0: Category probabilities for item 7e do have own endorsement likelihood. 

Hypothesis 3.3.1.9 

H%&.&.(.1: Category probabilities for item 7f do not have own endorsement likelihood. 

H)&.&.(.1: Category probabilities for item 7f do have own endorsement likelihood. 

Hypothesis 3.3.1.10 

H%&.&.(.(%: Category probabilities for item 7g do not have own endorsement 

likelihood. 

H)&.&.(.(%: Category probabilities for item 7g do have own endorsement likelihood. 

Hypothesis 3.3.2.1 

H%&.&.+.(: Category probabilities for item 6a do not have own endorsement likelihood. 

H)&.&.+.(: Category probabilities for item 6a do have own endorsement likelihood. 

Hypothesis 3.3.2.2 

H%&.&.+.+: Category probabilities for item 6b do not have own endorsement likelihood. 

H)&.&.+.+: Category probabilities for item 6b do have own endorsement likelihood. 

Hypothesis 3.3.2.3 

H%&.&.+.&: Category probabilities for item 6c do not have own endorsement likelihood. 

H)&.&.+.&: Category probabilities for item 6c do have own endorsement likelihood. 
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Hypothesis 3.3.3.1 

H%&.&.&.(: Category probabilities for item 11a do not have own endorsement 

likelihood. 

H)&.&.&.(: Category probabilities for item 11a do have own endorsement likelihood. 

Hypothesis 3.3.3.2 

H%&.&.&.+: Category probabilities for item 11b do not have own endorsement 

likelihood. 

H)&.&.&.+: Category probabilities for item 11b do have own endorsement likelihood. 

Hypothesis 3.3.2.3 

H%&.&.&.&: Category probabilities for item 11c do not have own endorsement 

likelihood. 

H)&.&.&.&: Category probabilities for item 11c do have own endorsement likelihood. 

Hypothesis 3.3.4.1 

H%&.&.,.(: Category probabilities for item 5a do not have own endorsement likelihood. 

H)&.&.,.(: Category probabilities for item 5a do have own endorsement likelihood. 

Hypothesis 3.3.4.2 

H%&.&.,.+: Category probabilities for item 5b do not have own endorsement likelihood. 

H)&.&.,.+: Category probabilities for item 5b do have own endorsement likelihood. 

Hypothesis 3.3.4.3 

H%&.&.,.&: Category probabilities for item 12a do not have own endorsement 

likelihood. 

H)&.&.,.&: Category probabilities for item 12a do have own endorsement likelihood. 
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Hypothesis 3.3.4.4 

H%&.&.,.,: Category probabilities for item 12b do not have own endorsement 

likelihood. 

H)&.&.,.,: Category probabilities for item 12b do have own endorsement likelihood. 

Hypothesis 3.3.4.5 

H%&.&.,.-: Category probabilities for item 13a do not have own endorsement 

likelihood. 

H)&.&.,.-: Category probabilities for item 13a do have own endorsement likelihood. 

Hypothesis 3.3.4.6 

H%&.&.,..: Category probabilities for item 13b do not have own endorsement 

likelihood. 

H)&.&.,..: Category probabilities for item 13b do have own endorsement likelihood. 

Hypothesis 3.3.4.7 

H%&.&.,./: Category probabilities for item 13c do not have own endorsement 

likelihood. 

H)&.&.,./: Category probabilities for item 13c do have own endorsement likelihood. 

Hypothesis 3.3.4.8 

H%&.&.,.0: Category probabilities for item 13d do not have own endorsement 

likelihood. 

H)&.&.,.0: Category probabilities for item 13d do have own endorsement likelihood. 

Hypothesis 3.3.4.9 

H%&.&.,.1: Category probabilities for item 13e do not have own endorsement 

likelihood. 

H)&.&.,.1: Category probabilities for item 13e do have own endorsement likelihood. 
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Hypothesis 3.3.5.1 

H%&.&.-.(: Category probabilities for item 8a do not have own endorsement likelihood. 

H)&.&.-.(: Category probabilities for item 8a do have own endorsement likelihood. 

Hypothesis 3.3.5.2 

H%&.&.-.+: Category probabilities for item 8b do not have own endorsement likelihood. 

H)&.&.-.+: Category probabilities for item 8b do have own endorsement likelihood. 

Hypothesis 3.3.5.3 

H%&.&.-.&: Category probabilities for item 8c do not have own endorsement likelihood. 

H)&.&.-.&: Category probabilities for item 8c do have own endorsement likelihood. 

Hypothesis 3.3.5.4 

H%&.&.-.,: Category probabilities for item 8d do not have own endorsement likelihood. 

H)&.&.-.,: Category probabilities for item 8d do have own endorsement likelihood. 

Hypothesis 3.3.6.1 

H%&.&...(: Category probabilities for item 14a do not have own endorsement 

likelihood. 

H)&.&...(: Category probabilities for item 14a do have own endorsement likelihood. 

Hypothesis 3.3.6.2 

H%&.&...+: Category probabilities for item 14b do not have own endorsement 

likelihood. 

H)&.&...+: Category probabilities for item 14b do have own endorsement likelihood. 

Hypothesis 3.3.6.3 

H%&.&...&: Category probabilities for item 14c do not have own endorsement 

likelihood. 

H)&.&...&: Category probabilities for item 14c do have own endorsement likelihood. 
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Hypothesis 3.3.6.4 

H%&.&...,: Category probabilities for item 14d do not have own endorsement 

likelihood. 

H)&.&...,: Category probabilities for item 14d do have own endorsement likelihood. 

Hypothesis 3.3.6.5 

H%&.&...-: Category probabilities for item 14e do not have own endorsement 

likelihood. 

H)&.&...-: Category probabilities for item 14e do have own endorsement likelihood. 

Hypothesis 3.3.6.6 

H%&.&....: Category probabilities for item 14f do not have own endorsement 

likelihood. 

H)&.&....: Category probabilities for item 14f do have own endorsement likelihood. 

Hypothesis 3.3.6.7 

H%&.&.../: Category probabilities for item 14g do not have own endorsement 

likelihood. 

H)&.&.../: Category probabilities for item 14g do have own endorsement likelihood. 

Hypothesis 3.3.6.8 

H%&.&...0: Category probabilities for item 14h do not have own endorsement 

likelihood. 

H)&.&...0: Category probabilities for item 14h do have own endorsement likelihood. 

Hypothesis 3.3.6.9 

H%&.&...1: Category probabilities for item 14i do not have own endorsement 

likelihood. 

H)&.&...1: Category probabilities for item 14i do have own endorsement likelihood. 
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Hypothesis 3.3.6.10 

H%&.&...(%: Category probabilities for item 14j do not have own endorsement 

likelihood. 

H)&.&...(%: Category probabilities for item 14j do have own endorsement likelihood. 

Hypothesis 3.3.6.11 

H%&.&...((: Category probabilities for item 14k do not have own endorsement 

likelihood. 

H)&.&...((: Category probabilities for item 14k do have own endorsement likelihood. 

Hypothesis 3.3.7.1 

H%&.&./.(: Category probabilities for item 17a do not have own endorsement 

likelihood. 

H)&.&./.(: Category probabilities for item 17a do have own endorsement likelihood. 

Hypothesis 3.3.7.2 

H%&.&./.+: Category probabilities for item 17b do not have own endorsement 

likelihood. 

H)&.&./.+: Category probabilities for item 17b do have own endorsement likelihood. 

Hypothesis 3.3.7.3 

H%&.&./.&: Category probabilities for item 17c do not have own endorsement 

likelihood. 

H)&.&./.&: Category probabilities for item 17c do have own endorsement likelihood. 
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Objective 3.4  

To assess the response probability of each category specified for latent variables using item response 

theory. Each response category option was assessed to determine whether it was the most likely 

response (endorsement likelihood) at some point along the latent continuum. Items assessed were 

measured using an instrument administered to pharmacy management affiliated with community 

pharmacies eligible to participate in a pharmacy P4P program. 

 Hypothesis 3.4.1.1 

H%&.,.(.(: Category probabilities for item 3a do not have own endorsement likelihood. 

H)&.,.(.(: Category probabilities for item 3a do have own endorsement likelihood. 

Hypothesis 3.4.1.2 

H%&.,.(.+: Category probabilities for item 3b do not have own endorsement likelihood. 

H)&.,.(.+: Category probabilities for item 3b do have own endorsement likelihood. 

Hypothesis 3.4.1.3 

H%&.,.(.&: Category probabilities for item 4a do not have own endorsement likelihood. 

H)&.,.(.&: Category probabilities for item 4a do have own endorsement likelihood. 

Hypothesis 3.4.1.4 

H%&.,.(.,: Category probabilities for item 4b do not have own endorsement likelihood. 

H)&.,.(.,: Category probabilities for item 4b do have own endorsement likelihood. 

Hypothesis 3.4.1.5 

H%&.,.(.-: Category probabilities for item 4c do not have own endorsement likelihood. 

H)&.,.(.-: Category probabilities for item 4c do have own endorsement likelihood. 

Hypothesis 3.4.1.5 

H%&.,.(.-: Category probabilities for item 4d do not have own endorsement likelihood. 

H)&.,.(.-: Category probabilities for item 4d do have own endorsement likelihood. 



 95 

Hypothesis 3.4.2.1 

H%&.,.+.(: Category probabilities for item 5a do not have own endorsement likelihood. 

H)&.,.+.(: Category probabilities for item 5a do have own endorsement likelihood. 

Hypothesis 3.4.2.2 

H%&.,.+.+: Category probabilities for item 5b do not have own endorsement likelihood. 

H)&.,.+.+: Category probabilities for item 5b do have own endorsement likelihood. 

Hypothesis 3.4.2.3 

H%&.,.+.&: Category probabilities for item 5c do not have own endorsement likelihood. 

H)&.,.+.&: Category probabilities for item 5c do have own endorsement likelihood. 

Hypothesis 3.4.2.4 

H%&.,.+.,: Category probabilities for item 5d do not have own endorsement likelihood. 

H)&.,.+.,: Category probabilities for item 5d do have own endorsement likelihood. 

Hypothesis 3.4.3.1 

H%&.,.&.(: Category probabilities for item 6a do not have own endorsement likelihood. 

H)&.,.&.(: Category probabilities for item 6a do have own endorsement likelihood. 

Hypothesis 3.4.3.2 

H%&.,.&.+: Category probabilities for item 6b do not have own endorsement likelihood. 

H)&.,.&.+: Category probabilities for item 6b do have own endorsement likelihood. 

Hypothesis 3.4.3.3 

H%&.,.&.&: Category probabilities for item 6c do not have own endorsement likelihood. 

H)&.,.&.&: Category probabilities for item 6c do have own endorsement likelihood. 

Hypothesis 3.4.3.4 

H%&.,.&.,: Category probabilities for item 6d do not have own endorsement likelihood. 

H)&.,.&.,: Category probabilities for item 6d do have own endorsement likelihood. 
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Hypothesis 3.4.4.1 

H%&.,.,.(: Category probabilities for item 7a do not have own endorsement likelihood. 

H)&.,.,.(: Category probabilities for item 7a do have own endorsement likelihood. 

Hypothesis 3.4.4.2 

H%&.,.,.+: Category probabilities for item 7e do not have own endorsement likelihood. 

H)&.,.,.+: Category probabilities for item 7e do have own endorsement likelihood. 

Hypothesis 3.4.4.3 

H%&.,.,.&: Category probabilities for item 7i do not have own endorsement likelihood. 

H)&.,.,.&: Category probabilities for item 7i do have own endorsement likelihood. 

Hypothesis 3.4.5.1 

H%&.,.-.(: Category probabilities for item 7b do not have own endorsement likelihood. 

H)&.,.-.(: Category probabilities for item 7b do have own endorsement likelihood. 

Hypothesis 3.4.5.2 

H%&.,.-.+: Category probabilities for item 7f do not have own endorsement likelihood. 

H)&.,.-.+: Category probabilities for item 7f do have own endorsement likelihood. 

Hypothesis 3.4.5.3 

H%&.,.-.&: Category probabilities for item 7j do not have own endorsement likelihood. 

H)&.,.-.&: Category probabilities for item 7j do have own endorsement likelihood. 

Hypothesis 3.4.6.1 

H%&.,...(: Category probabilities for item 7c do not have own endorsement likelihood. 

H)&.,...(: Category probabilities for item 7c do have own endorsement likelihood. 

Hypothesis 3.4.6.2 

H%&.,...+: Category probabilities for item 7g do not have own endorsement likelihood. 

H)&.,...+: Category probabilities for item 7g do have own endorsement likelihood. 
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Hypothesis 3.4.6.3 

H%&.,...&: Category probabilities for item 7k do not have own endorsement likelihood. 

H)&.,...&: Category probabilities for item 7k do have own endorsement likelihood. 

Hypothesis 3.4.7.1 

H%&.,./.(: Category probabilities for item 7d do not have own endorsement likelihood. 

H)&.,./.(: Category probabilities for item 7d do have own endorsement likelihood. 

Hypothesis 3.4.7.2 

H%&.,./.+: Category probabilities for item 7h do not have own endorsement likelihood. 

H)&.,./.+: Category probabilities for item 7h do have own endorsement likelihood. 

Hypothesis 3.4.7.8 

H%&.,./.0: Category probabilities for item 7l do not have own endorsement likelihood. 

H)&.,./.0: Category probabilities for item 7l do have own endorsement likelihood. 

Hypothesis 3.4.8.1 

H%&.,.0.(: Category probabilities for item 8a do not have own endorsement likelihood. 

H)&.,.0.(: Category probabilities for item 8a do have own endorsement likelihood. 

Hypothesis 3.4.8.2 

H%&.,.0.+: Category probabilities for item 8b do not have own endorsement likelihood. 

H)&.,.0.+: Category probabilities for item 8b do have own endorsement likelihood. 

Hypothesis 3.4.8.3 

H%&.,.0.&: Category probabilities for item 8c do not have own endorsement likelihood. 

H)&.,.0.&: Category probabilities for item 8c do have own endorsement likelihood. 

Hypothesis 3.4.8.1 

H%&.,.0.(: Category probabilities for item 8d do not have own endorsement likelihood. 

H)&.,.0.(: Category probabilities for item 8d do have own endorsement likelihood. 
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Objective 3.5 

To examine the goodness-of-fit of latent variables using confirmatory factor analysis using the 

comparative fit index (CFI) (Little, 2013). Variables were comprised of items in an instrument 

administered to pharmacists affiliated with community pharmacies eligible to participate in a 

pharmacy P4P program. 

Hypothesis 3.5.1 

H%&.-.(: The comparative of fit (CFI) goodness-of-fit index for the Adherence 

Management – services is less than 0.90. 

H)&.-.(: The comparative of fit (CFI) goodness-of-fit index for the Adherence 

Management – services is greater than or equal to 0.90. 

Hypothesis 3.5.2 

H%&.-.+: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-

Prescriber Relationship is less than 0.90. 

H)&.-.+: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-

Prescriber Relationship is greater than or equal to 0.90. 

Hypothesis 3.5.3 

H%&.-.&: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease 

Management is less than 0.90. 

H)&.-.&: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease 

Management is greater than or equal to 0.90. 
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Hypothesis 3.5.4 

H%&.-.,: The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing 

Ability is less than 0.90. 

H)&.-.,: The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing 

Ability is greater than or equal to 0.90. 

Objective 3.6 

To examine the goodness-of-fit of latent variables using confirmatory factor analysis using the 

comparative fit index (CFI) (Little, 2013). Variables were comprised of items in an instrument 

administered to pharmacy management affiliated with community pharmacies eligible to participate 

in a pharmacy P4P program. 

Hypothesis 3.6.1 

H%&...(: The comparative of fit (CFI) goodness-of-fit index for the Program 

Understanding is less than 0.90. 

H)&...(: The comparative of fit (CFI) goodness-of-fit index for the Program 

Understanding is greater than or equal to 0.90. 

Hypothesis 3.6.2 

H%&...+: The comparative of fit (CFI) goodness-of-fit index for the Program 

Involvement is less than 0.90. 

H)&...+: The comparative of fit (CFI) goodness-of-fit index for the Program 

Involvement is greater than or equal to 0.90. 
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Hypothesis 3.6.3 

H%&...&: The comparative of fit (CFI) goodness-of-fit index for the Program’s 

Financial Salience is less than 0.90. 

H)&...&: The comparative of fit (CFI) goodness-of-fit index for the Program’s 

Financial Salience is greater than or equal to 0.90. 

Hypothesis 3.6.4 

H%&...,: The comparative of fit (CFI) goodness-of-fit index for the Organization’s 

Focal Emphasis is less than 0.90. 

H)&...,: The comparative of fit (CFI) goodness-of-fit index for the Organization’s 

Focal Emphasis is greater than or equal to 0.90. 

Objective 3.7 

 To assess the magnitude of the relationship between latent variables and observed indicators. 

Variables were comprised of items in an instrument administered to pharmacists affiliated with 

community pharmacies eligible to participate in a pharmacy P4P program. A figure depicting the path 

diagram of the measurement model under evaluation is shown before the associated hypotheses. 

Figure 1.9. Path Diagram of the Measurement Model for the 'Adherence Management - services' Latent 
Variable 
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Hypothesis 3.7.1.1  

 H%&./.(.(: The factor loading (λ) of item 4a is equal to zero. 

 H)&.1.(.(: The factor loading (λ) of item 4a is not equal to zero. 

Hypothesis 3.7.1.2  

 H%&./.(.+: The factor loading (λ) of item 4b is equal to zero. 

 H)&./.(.+: The factor loading (λ) of item 4b is not equal to zero. 

Hypothesis 3.7.1.3 

 H%&./.(.&: The factor loading (λ) of item 4c is equal to zero. 

 H)&./.(.&: The factor loading (λ) of item 4c is not equal to zero. 

Hypothesis 3.7.1.4 

 H%&./.(.,: The factor loading (λ) of item 7a is equal to zero. 

 H)&./.(.,: The factor loading (λ) of item 7a is not equal to zero. 

Hypothesis 3.7.1.5 

 H%&./.(.-: The factor loading (λ) of item 7b is equal to zero. 

 H)&./.(.-: The factor loading (λ) of item 7b is not equal to zero. 

Hypothesis 3.7.1.6 

 H%&./.(..: The factor loading (λ) of item 7c is equal to zero. 

 H)&./.(..: The factor loading (λ) of item 7c is not equal to zero. 

Hypothesis 3.7.1.7 

 H%&./.(./: The factor loading (λ) of item 7d is equal to zero. 

 H)&./.(./: The factor loading (λ) of item 7d is not equal to zero. 

Hypothesis 3.7.1.8 

 H%&./.(.0: The factor loading (λ) of item 7e is equal to zero. 

 H)&./.(.0: The factor loading (λ) of item 7e is not equal to zero. 
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Hypothesis 3.7.1.9 

 H%&./.(.1: The factor loading (λ) of item 7f is equal to zero. 

 H)&./.(.1: The factor loading (λ) of item 7f is not equal to zero. 

Hypothesis 3.7.1.10 

 H%&./.(.(%: The factor loading (λ) of item 7g is equal to zero. 

 H)&./.(.(%: The factor loading (λ) of item 7g is not equal to zero. 

 

Figure 1.10. Path Diagram of the Measurement Model for the 'Adherence Management - counseling' 
Latent Variable 

 

 

Hypothesis 3.7.2.1  

 H%&./.+.(: The factor loading (λ) of item 6a is equal to zero. 

 H)&./.+.(: The factor loading (λ) of item 6a is not equal to zero. 

Hypothesis 3.7.2.2  

 H%&./.+.+: The factor loading (λ) of item 6b is equal to zero. 

 H)&./.+.+: The factor loading (λ) of item 6b is not equal to zero. 

Hypothesis 3.7.2.3  

 H%&./.+.&: The factor loading (λ) of item 6c is equal to zero. 

 H)&./.+.&: The factor loading (λ) of item 6c is not equal to zero. 
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Figure 1.11. Path Diagram of the Measurement Model for the 'Asthma Management' Latent Variable 

 

Hypothesis 3.7.3.1  

 H%&./.&.(: The factor loading (λ) of item 11a is equal to zero. 

 H)&./.&.(: The factor loading (λ) of item 11a is not equal to zero. 

Hypothesis 3.7.3.2 

 H%&./.&.+: The factor loading (λ) of item 11b is equal to zero. 

 H)&./.&.+: The factor loading (λ) of item 11b is not equal to zero. 

Hypothesis 3.7.3.3 

 H%&./.&.&: The factor loading (λ) of item 11c is equal to zero. 

 H)&./.&.&: The factor loading (λ) of item 11c is not equal to zero. 

 

Figure 1.12. Path Diagram of the Measurement Model for the 'Pharmacist-Prescriber Relationship' 
Latent Variable 
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Hypothesis 3.7.4.1  

 H%&./.,.(: The factor loading (λ) of item 5a is equal to zero. 

 H)&./.,.(: The factor loading (λ) of item 5a is not equal to zero. 

Hypothesis 3.7.4.2  

 H%&./.,.+: The factor loading (λ) of item 5b is equal to zero. 

 H)&./.,.+: The factor loading (λ) of item 5b is not equal to zero. 

Hypothesis 3.7.4.3  

 H%&./.,.&: The factor loading (λ) of item 12a is equal to zero. 

 H)&./.,.&: The factor loading (λ) of item 12a is not equal to zero. 

Hypothesis 3.7.4.4  

 H%&./.,.,: The factor loading (λ) of item 12b is equal to zero. 

 H)&./.,.,: The factor loading (λ) of item 12b is not equal to zero. 

Hypothesis 3.7.4.5  

 H%&./.,.-: The factor loading (λ) of item 13a is equal to zero. 

 H)&./.,.-: The factor loading (λ) of item 13a is not equal to zero. 

Hypothesis 3.7.4.6 

 H%&./.,..: The factor loading (λ) of item 13b is equal to zero. 

 H)&./.,..: The factor loading (λ) of item 13b is not equal to zero. 

Hypothesis 3.7.4.7 

 H%&./.,./: The factor loading (λ) of item 13c is equal to zero. 

 H)&./.,./: The factor loading (λ) of item 13c is not equal to zero. 

Hypothesis 3.7.4.8 

 H%&./.,.0: The factor loading (λ) of item 13d is equal to zero. 

 H)&./.,.0: The factor loading (λ) of item 13d is not equal to zero. 
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Hypothesis 3.7.4.9 

 H%&./.,.1: The factor loading (λ) of item 13e is equal to zero. 

 H)&./.,.1: The factor loading (λ) of item 13e is not equal to zero. 

 

Figure 1.13. Path Diagram of the Measurement Model for the 'Chronic Disease Management' Latent 
Variable 

 

Hypothesis 3.7.5.1 

 H%&./.-.(: The factor loading (λ) of item 8a is equal to zero. 

 H)&./.-.(: The factor loading (λ) of item 8a is not equal to zero. 

Hypothesis 3.7.5.2 

 H%&./.-.+: The factor loading (λ) of item 8b is equal to zero. 

 H)&./.-.+: The factor loading (λ) of item 8b is not equal to zero. 

Hypothesis 3.7.5.3 

 H%&./.-.&: The factor loading (λ) of item 8c is equal to zero. 

 H)&./.-.&: The factor loading (λ) of item 8c is not equal to zero. 

Hypothesis 3.7.5.4 

 H%&./.-.,: The factor loading (λ) of item 8d is equal to zero. 

 H)&./.-.,: The factor loading (λ) of item 8d is not equal to zero. 
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Figure 1.14. Path Diagram of the Measurement Model for the 'Non-Dispensing Ability' Latent Variable 

 

Hypothesis 3.7.6.1 

 H%&./...(: The factor loading (λ) of item 14a is equal to zero. 

 H)&./...(: The factor loading (λ) of item 14a is not equal to zero. 

Hypothesis 3.7.6.2 

 H%&./...+: The factor loading (λ) of item 14b is equal to zero. 

 H)&./...+: The factor loading (λ) of item 14b is not equal to zero. 

Hypothesis 3.7.6.3 

 H%&./...&: The factor loading (λ) of item 14c is equal to zero. 

 H)&./...&: The factor loading (λ) of item 14c is not equal to zero. 

Hypothesis 3.7.6.4 

 H%&./...,: The factor loading (λ) of item 14d is equal to zero. 

 H)&./...,: The factor loading (λ) of item 14d is not equal to zero. 

Hypothesis 3.7.6.5 

 H%&./...-: The factor loading (λ) of item 14e is equal to zero. 

 H)&./...-: The factor loading (λ) of item 14e is not equal to zero. 

Hypothesis 3.7.6.6 

 H%&./....: The factor loading (λ) of item 14f is equal to zero. 

 H)&./....: The factor loading (λ) of item 14f is not equal to zero. 
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Hypothesis 3.7.6.7 

 H%&./.../: The factor loading (λ) of item 14g is equal to zero. 

 H)&./.../: The factor loading (λ) of item 14g is not equal to zero. 

Hypothesis 3.7.6.8 

 H%&./...0: The factor loading (λ) of item 14h is equal to zero. 

 H)&./...0: The factor loading (λ) of item 14h is not equal to zero. 

Hypothesis 3.7.6.9 

 H%&./...1: The factor loading (λ) of item 14i is equal to zero. 

 H)&./...1: The factor loading (λ) of item 14i is not equal to zero. 

Hypothesis 3.7.6.10 

 H%&./...(%: The factor loading (λ) of item 14j is equal to zero. 

 H)&./...(%: The factor loading (λ) of item 14j is not equal to zero. 

Figure 1.15. Path Diagram of the Measurement Model for the 'Workload Impact' Latent Variable 

 

Hypothesis 3.7.7.1 

 H%&././.(: The factor loading (λ) of item 17a is equal to zero. 

 H)&././.(: The factor loading (λ) of item 17a is not equal to zero. 

Hypothesis 3.7.7.2 

 H%&././.+: The factor loading (λ) of item 17b is equal to zero. 

 H)&././.+: The factor loading (λ) of item 17b is not equal to zero. 
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Hypothesis 3.7.7.3 

 H%&././.&: The factor loading (λ) of item 17c is equal to zero. 

 H)&././.&: The factor loading (λ) of item 17c is not equal to zero. 

Objective 3.8  

To assess the magnitude of the relationship between latent variables and observed indicators. 

Variables were comprised of items in an instrument administered to pharmacists affiliated with 

community pharmacies eligible to participate in a pharmacy P4P program. A figure depicting the path 

diagram of the measurement model under evaluation is shown before the associated hypotheses.  

Figure 1.16. Path Diagram of the Measurement Model for the 'Program Understanding' Latent Variable 

 

Hypothesis 3.8.1.1 

 H%&.0.(.(: The factor loading (λ) of item 3a is equal to zero. 

 H)&.0.(.(: The factor loading (λ) of item 3a is not equal to zero. 

Hypothesis 3.8.1.2 

 H%&.0.(.+: The factor loading (λ) of item 3b is equal to zero. 

 H)&.0.(.+: The factor loading (λ) of item 3b is not equal to zero. 

Hypothesis 3.8.1.3 

 H%&.0.(.&: The factor loading (λ) of item 4a is equal to zero. 

 H)&.0.(.&: The factor loading (λ) of item 4a is not equal to zero. 
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Hypothesis 3.8.1.4 

 H%&.0.(.,: The factor loading (λ) of item 4b is equal to zero. 

 H)&.0.(.,: The factor loading (λ) of item 4b is not equal to zero. 

Hypothesis 3.8.1.5 

 H%&.0.(.-: The factor loading (λ) of item 4c is equal to zero. 

 H)&.0.(.-: The factor loading (λ) of item 4c is not equal to zero. 

Hypothesis 3.8.1.6 

 H%&.0.(..: The factor loading (λ) of item 4d is equal to zero. 

 H)&.0.(..: The factor loading (λ) of item 4d is not equal to zero. 

Figure 1.17. Path Diagram of the Measurement Model for the 'Program Involvement' Latent Variable 

 

Hypothesis 3.8.2.1 

 H%&.0.+.(: The factor loading (λ) of item 5a is equal to zero. 

 H)&.0.+.(: The factor loading (λ) of item 5a is not equal to zero. 

Hypothesis 3.8.2.2 

 H%&.0.+.+: The factor loading (λ) of item 5b is equal to zero. 

 H)&.0.+.+: The factor loading (λ) of item 5b is not equal to zero. 

Hypothesis 3.8.2.3 

 H%&.0.+.&: The factor loading (λ) of item 5c is equal to zero. 

 H)&.0.+.&: The factor loading (λ) of item 5c is not equal to zero. 
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Hypothesis 3.8.2.4 

 H%&.0.+.,: The factor loading (λ) of item 5d is equal to zero. 

 H)&.0.+.,: The factor loading (λ) of item 5d is not equal to zero. 

 

Figure 1.18. Path Diagram of the Measurement Model for the 'Program's Financial Salience' Latent 
Variable 

 

Hypothesis 3.8.3.1 

 H%&.0.&.(: The factor loading (λ) of item 6a is equal to zero. 

 H)&.0.&.(: The factor loading (λ) of item 6a is not equal to zero. 

Hypothesis 3.8.3.2 

 H%&.0.&.+: The factor loading (λ) of item 6b is equal to zero. 

 H)&.0.&.+: The factor loading (λ) of item 6b is not equal to zero. 

Hypothesis 3.8.3.3 

 H%&.0.&.&: The factor loading (λ) of item 6c is equal to zero. 

 H)&.0.&.&: The factor loading (λ) of item 6c is not equal to zero. 

Hypothesis 3.8.3.4 

 H%&.0.&.,: The factor loading (λ) of item 6d is equal to zero. 

 H)&.0.&.,: The factor loading (λ) of item 6d is not equal to zero. 
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Figure 1.19. Path Diagram of the Measurement Model for the 'Organization's Adaptability' Latent 
Variable 

 

Hypothesis 3.8.4.1 

 H%&.0.,.(: The factor loading (λ) of item 7a is equal to zero. 

 H)&.0.,.(: The factor loading (λ) of item 7a is not equal to zero. 

Hypothesis 3.8.4.2 

 H%&.0.,.+: The factor loading (λ) of item 7e is equal to zero. 

 H)&.0.,.+: The factor loading (λ) of item 7e is not equal to zero. 

Hypothesis 3.8.4.3 

 H%&.0.,.&: The factor loading (λ) of item 7i is equal to zero. 

 H)&.0.,.&: The factor loading (λ) of item 7i is not equal to zero. 

 

Figure 1.20. Path Diagram of the Measurement Model for the 'Organization's Innovativeness' Latent 
Variable 
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Hypothesis 3.8.5.1 

 H%&.0.-.(: The factor loading (λ) of item 7b is equal to zero. 

 H)&.0.-.(: The factor loading (λ) of item 7b is not equal to zero. 

Hypothesis 3.8.5.2 

 H%&.0.-.+: The factor loading (λ) of item 7f is equal to zero. 

 H)&.0.-.+: The factor loading (λ) of item 7f is not equal to zero. 

Hypothesis 3.8.5.3 

 H%&.0.-.&: The factor loading (λ) of item 7j is equal to zero. 

 H)&.0.-.&: The factor loading (λ) of item 7j is not equal to zero. 

Figure 1.21. Path Diagram of the Measurement Model for the 'Organization's Proactiveness' Latent 
Variable 

 

Hypothesis 3.8.6.1 

 H%&.0...(: The factor loading (λ) of item 7c is equal to zero. 

 H)&.0...(: The factor loading (λ) of item 7c is not equal to zero. 

Hypothesis 3.8.6.2 

 H%&.0...+: The factor loading (λ) of item 7g is equal to zero. 

 H)&.0...+: The factor loading (λ) of item 7g is not equal to zero. 
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Hypothesis 3.8.6.3 

 H%&.0...&: The factor loading (λ) of item 7k is equal to zero. 

 H)&.0...&: The factor loading (λ) of item 7k is not equal to zero. 

Figure 1.22. Path Diagram of the Measurement Model for the 'Organization's Risk Taking' Latent 
Variable 

 

Hypothesis 3.8.7.1 

 H%&.0./.(: The factor loading (λ) of item 7d is equal to zero. 

 H)&.0./.(: The factor loading (λ) of item 7d is not equal to zero. 

Hypothesis 3.8.7.2 

 H%&.0./.+: The factor loading (λ) of item 7h is equal to zero. 

 H)&.0./.+: The factor loading (λ) of item 7h is not equal to zero. 

Hypothesis 3.8.7.3 

 H%&.0./.&: The factor loading (λ) of item 7l is equal to zero. 

 H)&.0./.&: The factor loading (λ) of item 7l is not equal to zero. 
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Figure 1.23. Path Diagram of the Measurement Model for the 'Organization's Focal Emphasis' Latent 
Variable 

 

Hypothesis 3.8.8.1 

 H%&.0.0.(: The factor loading (λ) of item 8a is equal to zero. 

 H)&.0.0.(: The factor loading (λ) of item 8a is not equal to zero. 

Hypothesis 3.8.8.2 

 H%&.0.0.+: The factor loading (λ) of item 8b is equal to zero. 

 H)&.0.0.+: The factor loading (λ) of item 8b is not equal to zero. 

Hypothesis 3.8.8.3 

 H%&.0.0.&: The factor loading (λ) of item 8c is equal to zero. 

 H)&.0.0.&: The factor loading (λ) of item 8c is not equal to zero. 

Hypothesis 3.8.8.4 

 H%&.0.0.,: The factor loading (λ) of item 8d is equal to zero. 

 H)&.0.0.,: The factor loading (λ) of item 8d is not equal to zero. 
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Objective 3.9 

To evaluate the unidimensionality of latent variables using item response theory. Variables were 

comprised of items in an instrument administered to pharmacists affiliated with community 

pharmacies eligible to participate in a pharmacy P4P program. The OUTFIT mean square cutoff value 

was 2, selected based on recommendations in the IRT literature (Linacre, 1999). 

Hypothesis 3.9.1.1  

 H%&.1.(.(: The OUTFIT mean square value is greater than or equal to two for item 4a. 

 H)&.1.(.(: The OUTFIT mean square value is less than to two for item 4a. 

Hypothesis 3.9.1.2  

 H%&.1.(.+: The OUTFIT mean square value is greater than or equal to two for item 4b. 

 H)&.1.(.+: The OUTFIT mean square value is less than to two for item 4b. 

Hypothesis 3.9.1.3 

 H%&.1.(.&: The OUTFIT mean square value is greater than or equal to two for item 4c.

 H)&.1.(.&: The OUTFIT mean square value is less than to two for item 4c. 

Hypothesis 3.9.1.4 

 H%&.1.(.,: The OUTFIT mean square value is greater than or equal to two for item 7a.

 H)&.1.(.,: The OUTFIT mean square value is less than to two for item 7a. 

Hypothesis 3.9.1.5 

 H%&.1.(.-: The OUTFIT mean square value is greater than or equal to two for item 7b. 

 H)&.1.(.-: The OUTFIT mean square value is less than to two for item 7b. 

Hypothesis 3.9.1.6 

 H%&.1.(..: The OUTFIT mean square value is greater than or equal to two for item 7c. 

 H)&.1.(..: The OUTFIT mean square value is less than to two for item 7c. 
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Hypothesis 3.9.1.7 

 H%&.1.(./: The OUTFIT mean square value is greater than or equal to two for item 7d. 

 H)&.1.(./: The OUTFIT mean square value is less than to two for item 7d. 

Hypothesis 3.9.1.8 

 H%&.1.(.0: The OUTFIT mean square value is greater than or equal to two for item 7e. 

 H)&.1.(.0: The OUTFIT mean square value is less than to two for item 7e. 

Hypothesis 3.9.1.9 

 H%&.1.(.1: The OUTFIT mean square value is greater than or equal to two for item 7f. 

 H)&.1.(.1: The OUTFIT mean square value is less than to two for item 7f. 

Hypothesis 3.9.1.10 

 H%&.1.(.(%: The OUTFIT mean square value is greater than or equal to two for item 

7g. 

 H)&.1.(.(%: The OUTFIT mean square value is less than to two for item 7g. 

Hypothesis 3.9.2.1  

 H%&.1.+.(: The OUTFIT mean square value is greater than or equal to two for item 6a. 

 H)&.1.+.(: The OUTFIT mean square value is less than to two for item 6a. 

Hypothesis 3.9.2.2  

 H%&.1.+.+: The OUTFIT mean square value is greater than or equal to two for item 6b. 

 H)&.1.+.+: The OUTFIT mean square value is less than to two for item 6b. 

Hypothesis 3.9.2.3  

 H%&.1.+.&: The OUTFIT mean square value is greater than or equal to two for item 6c. 

 H)&.1.+.&: The OUTFIT mean square value is less than to two for item 6c. 
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Hypothesis 3.9.3.1  

H%&.1.&.(: The OUTFIT mean square value is greater than or equal to two for item 

11a.  

 H)&.1.&.(: : The OUTFIT mean square value is less than to two for item 11a. 

Hypothesis 3.9.3.2 

H%&.1.&.+: The OUTFIT mean square value is greater than or equal to two for item 

11b. 

 H)&.1.&.+: The OUTFIT mean square value is less than to two for item 11b. 

Hypothesis 3.9.3.3 

H%&.1.&.&: The OUTFIT mean square value is greater than or equal to two for item 

11c. 

 H)&.1.&.&: The OUTFIT mean square value is less than to two for item 11c. 

Hypothesis 3.9.4.1  

 H%&.1.,.(: The OUTFIT mean square value is greater than or equal to two for item 5a. 

 H)&.1.,.(: The OUTFIT mean square value is less than to two for item 5a. 

Hypothesis 3.9.4.2  

 H%&.1.,.+: The OUTFIT mean square value is greater than or equal to two for item 5b. 

 H)&.1.,.+: The OUTFIT mean square value is less than to two for item 5b. 

Hypothesis 3.9.4.3  

H%&.1.,.&: The OUTFIT mean square value is greater than or equal to two for item 

12a. 

 H)&.1.,.&: The OUTFIT mean square value is less than to two for item 12a. 

  



 118 

Hypothesis 3.9.4.4  

H%&.1.,.,: The OUTFIT mean square value is greater than or equal to two for item 

12b. 

 H)&.1.,.,: The OUTFIT mean square value is less than to two for item 12b. 

Hypothesis 3.9.4.5  

H%&.1.,.-: The OUTFIT mean square value is greater than or equal to two for item 

13a. 

 H)&.1.,.-: The OUTFIT mean square value is less than to two for item 13a. 

Hypothesis 3.9.4.6 

H%&.1.,..: The OUTFIT mean square value is greater than or equal to two for item 

13b. 

 H)&.1.,..: The OUTFIT mean square value is less than to two for item 13b. 

Hypothesis 3.9.4.7 

H%&.1.,./: The OUTFIT mean square value is greater than or equal to two for item 

13c. 

 H)&.1.,./: The OUTFIT mean square value is less than to two for item 13c. 

Hypothesis 3.9.4.8 

H%&.1.,.0: The OUTFIT mean square value is greater than or equal to two for item 

13d. 

 H)&.1.,.0: The OUTFIT mean square value is less than to two for item 13d. 

Hypothesis 3.9.4.9 

H%&.1.,.1: The OUTFIT mean square value is greater than or equal to two for item 

13e. 

 H)&.1.,.1: The OUTFIT mean square value is less than to two for item 13e. 
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Hypothesis 3.9.5.1 

 H%&.1.-.(: The OUTFIT mean square value is greater than or equal to two for item 8a. 

 H)&.1.,.(%: The OUTFIT mean square value is less than to two for item 8a. 

Hypothesis 3.9.5.2 

 H%&.1.-.+: The OUTFIT mean square value is greater than or equal to two for item 8b. 

 H)&.1.-.+: The OUTFIT mean square value is less than to two for item 8b. 

Hypothesis 3.9.5.3 

 H%&.1.-.&: The OUTFIT mean square value is greater than or equal to two for item 8c. 

 H)&.1.-.&: The OUTFIT mean square value is less than to two for item 8c. 

Hypothesis 3.9.5.4 

 H%&.1.-.,: The OUTFIT mean square value is greater than or equal to two for item 8d. 

 H)&.1.-.,: The OUTFIT mean square value is less than to two for item 8d. 

Hypothesis 3.9.6.1 

H%&.1...(: The OUTFIT mean square value is greater than or equal to two for item 

14a. 

 H)&.1...(: The OUTFIT mean square value is less than to two for item 14a. 

Hypothesis 3.9.6.2 

H%&.1...+: The OUTFIT mean square value is greater than or equal to two for item 

14b. 

 H)&.1...+: The OUTFIT mean square value is less than to two for item 14b. 

Hypothesis 3.9.6.3 

H%&.1...&: The OUTFIT mean square value is greater than or equal to two for item 

14c. 

 H)&.1...&: The OUTFIT mean square value is less than to two for item 14c. 
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Hypothesis 3.9.6.4 

H%&.1...,: The OUTFIT mean square value is greater than or equal to two for item 

14d. 

 H)&.1...,: The OUTFIT mean square value is less than to two for item 14d. 

Hypothesis 3.9.6.5 

H%&.1...-: The OUTFIT mean square value is greater than or equal to two for item 

14e. 

 H)&.1...-: The OUTFIT mean square value is less than to two for item 14e. 

Hypothesis 3.9.6.6 

 H%&.1....: The OUTFIT mean square value is greater than or equal to two for item 14f. 

 H)&.1....: The OUTFIT mean square value is less than to two for item 14f. 

Hypothesis 3.9.6.7 

H%&.1.../: The OUTFIT mean square value is greater than or equal to two for item 

14g. 

 H)&.1.../: The OUTFIT mean square value is less than to two for item 14g. 

Hypothesis 3.9.6.8 

H%&.1...0: The OUTFIT mean square value is greater than or equal to two for item 

14h. 

 H)&.1...0: The OUTFIT mean square value is less than to two for item 14h. 

Hypothesis 3.9.6.9 

 H%&.1...1: The OUTFIT mean square value is greater than or equal to two for item 14i. 

 H)&.1...1: The OUTFIT mean square value is less than to two for item 14i. 
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Hypothesis 3.9.6.10 

H%&.1...(%: The OUTFIT mean square value is greater than or equal to two for item 

14j. 

 H)&.1...(%: The OUTFIT mean square value is less than to two for item 14j. 

Hypothesis 3.9.7.1 

H%&.1./.(: The OUTFIT mean square value is greater than or equal to two for item 

17a. 

 H)&.1./.(: The OUTFIT mean square value is less than to two for item 17a. 

Hypothesis 3.9.7.2 

H%&.1./.+: The OUTFIT mean square value is greater than or equal to two for item 

17b. 

 H)&.1./.+: The OUTFIT mean square value is less than to two for item 17b. 

Hypothesis 3.9.7.3 

H%&.1./.&: The OUTFIT mean square value is greater than or equal to two for item 

17c. 

 H)&.1./.&: The OUTFIT mean square value is less than to two for item 17c. 

Objective 3.10 

To evaluate the unidimensionality of latent variables using item response theory. Variables were 

comprised of items in an instrument administered to pharmacy management affiliated with 

community pharmacies eligible to participate in a pharmacy P4P program (Linacre, 1999). The 

OUTFIT mean square cutoff value was 2, selected based on recommendations in the IRT literature 

(Linacre, 1999). 
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Hypothesis 3.10.1.1 

H%&.(%.(.(: The OUTFIT mean square value is greater than or equal to two for item 

3a. 

 H)&.(%.(.(: The OUTFIT mean square value is less than to two for item 3a. 

Hypothesis 3.10.1.2 

H%&.(%.(.+: The OUTFIT mean square value is greater than or equal to two for item 

3b. 

 H)&.(%.(.+: The OUTFIT mean square value is less than to two for item 3b. 

Hypothesis 3.10.1.3 

H%&.(%.(.&: The OUTFIT mean square value is greater than or equal to two for item 

4a. 

 H)&.(%.(.&: The OUTFIT mean square value is less than to two for item 4a. 

Hypothesis 3.10.1.4 

H%&.(%.(.,: The OUTFIT mean square value is greater than or equal to two for item 

4b. 

 H)&.(%.(.,: The OUTFIT mean square value is less than to two for item 4b. 

Hypothesis 3.10.1.5 

H%&.(%.(.-: The OUTFIT mean square value is greater than or equal to two for item 

4c. 

 H)&.(%.(.-: The OUTFIT mean square value is less than to two for item 4c. 

Hypothesis 3.10.1.6 

H%&.(%.(..: The OUTFIT mean square value is greater than or equal to two for item 

4d. 

 H)&.(%.(..: The OUTFIT mean square value is less than to two for item 4d. 
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Hypothesis 3.10.2.1 

H%&.(%.+.(: The OUTFIT mean square value is greater than or equal to two for item 

5a. 

 H)&.(%.+.(: The OUTFIT mean square value is less than to two for item 5a. 

Hypothesis 3.10.2.2 

H%&.(%.+.+: The OUTFIT mean square value is greater than or equal to two for item 

5b. 

 H)&.(%.+.+: The OUTFIT mean square value is less than to two for item 5b. 

Hypothesis 3.10.2.3 

H%&.(%.+.&: The OUTFIT mean square value is greater than or equal to two for item 

5c. 

 H)&.(%.+.&: The OUTFIT mean square value is less than to two for item 5c. 

Hypothesis 3.10.2.4 

H%&.(%.+.,: The OUTFIT mean square value is greater than or equal to two for item 

5d. 

 H)&.(%.+.,: The OUTFIT mean square value is less than to two for item 5d. 

Hypothesis 3.10.3.1 

H%&.(%.&.(: The OUTFIT mean square value is greater than or equal to two for item 

6a. 

 H)&.(%.&.(: The OUTFIT mean square value is less than to two for item 6a. 

Hypothesis 3.10.3.2 

H%&.(%.&.+: The OUTFIT mean square value is greater than or equal to two for item 

6b. 

 H)&.(%.&.+: The OUTFIT mean square value is less than to two for item 6b. 
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Hypothesis 3.10.3.3 

H%&.(%.&.&: The OUTFIT mean square value is greater than or equal to two for item 

6c. 

 H)&.(%.&.&: The OUTFIT mean square value is less than to two for item 6c. 

Hypothesis 3.10.3.4 

H%&.(%.&.,: The OUTFIT mean square value is greater than or equal to two for item 

6d. 

 H)&.(%.&.,: The OUTFIT mean square value is less than to two for item 6d. 

Hypothesis 3.10.4.1 

H%&.(%.,.(: The OUTFIT mean square value is greater than or equal to two for item 

7a. 

 H)&.(%.,.(: The OUTFIT mean square value is less than to two for item 7a. 

Hypothesis 3.10.4.2 

H%&.(%.,.+: The OUTFIT mean square value is greater than or equal to two for item 

7e. 

 H)&.(%.,.+: The OUTFIT mean square value is less than to two for item 7e. 

Hypothesis 3.10.4.3 

 H%&.(%.,.&: The OUTFIT mean square value is greater than or equal to two for item 7i. 

 H)&.(%.,.&: The OUTFIT mean square value is less than to two for item 7i. 

Hypothesis 3.10.5.1 

H%&.(%.-.(: The OUTFIT mean square value is greater than or equal to two for item 

7b. 

 H)&.(%.-.(: The OUTFIT mean square value is less than to two for item 7b. 
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Hypothesis 3.10.5.2 

 H%&.(%.-.+: The OUTFIT mean square value is greater than or equal to two for item 7f. 

 H)&.(%.-.+: The OUTFIT mean square value is less than to two for item 7f. 

Hypothesis 3.10.5.3 

 H%&.(%.-.&: The OUTFIT mean square value is greater than or equal to two for item 7j. 

 H)&.(%.-.&: The OUTFIT mean square value is less than to two for item 7j. 

Hypothesis 3.10.6.1 

H%&.(%...(: The OUTFIT mean square value is greater than or equal to two for item 

7c. 

 H)&.(%...(: The OUTFIT mean square value is less than to two for item 7c. 

Hypothesis 3.10.6.2 

H%&.(%...+: The OUTFIT mean square value is greater than or equal to two for item 

7g. 

 H)&.(%...+: The OUTFIT mean square value is less than to two for item 7g. 

Hypothesis 3.10.6.3 

H%&.(%...&: The OUTFIT mean square value is greater than or equal to two for item 

7k. 

 H)&.(%...&: The OUTFIT mean square value is less than to two for item 7k. 

Hypothesis 3.10.7.1 

H%&.(%./.(: The OUTFIT mean square value is greater than or equal to two for item 

7d. 

 H)&.(%./.(: The OUTFIT mean square value is less than to two for item 7d. 
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Hypothesis 3.10.7.2 

H%&.(%./.+: The OUTFIT mean square value is greater than or equal to two for item 

7h. 

 H)&.(%./.+: The OUTFIT mean square value is less than to two for item 7h. 

Hypothesis 3.10.7.3 

 H%&.(%./.&: The OUTFIT mean square value is greater than or equal to two for item 7l. 

 H)&.(%./.&: The OUTFIT mean square value is less than to two for item 7l. 

Hypothesis 3.10.8.1 

H%&.(%.0.(: The OUTFIT mean square value is greater than or equal to two for item 

8a. 

 H)&.(%.0.(: The OUTFIT mean square value is less than to two for item 8a. 

Hypothesis 3.10.8.2 

H%&.(%.0.+: The OUTFIT mean square value is greater than or equal to two for item 

8b. 

 H)&.(%.0.+: The OUTFIT mean square value is less than to two for item 8b. 

Hypothesis 3.10.8.3 

H%&.(%.0.&: The OUTFIT mean square value is greater than or equal to two for item 

8c. 

 H)&.(%.0.&: The OUTFIT mean square value is less than to two for item 8c. 

Hypothesis 3.10.8.4 

H%&.(%.0.,: The OUTFIT mean square value is greater than or equal to two for item 

8d. 

 H)&.(%.0.,: The OUTFIT mean square value is less than to two for item 8d. 
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Aim 4: Latent Variable Relationships and Factors Associated with Quality Measures 

Aim 4. This aim was two-fold. First, there was an assessment of the relationships between latent 

variables evaluated in Aim 3: Instrument Assessment found to have acceptable: (1) response choice 

characteristics (Objective 3.1, Objective 3.2, Objective 3.3, Objective 3.4); (2) goodness of fit indices 

(Objective 3.5, Objective 3.6); and (3) model fit (Objective 3.7, Objective 3.8, Objective 3.9, 

Objective 3.10) (Note: all latent variables are listed below, however the list may change depending 

upon the results in Aim 3). Second, there was a determination of factors associated with community 

pharmacies achieving quality measures in a pharmacy P4P program.  

Objective 4.1  

To assess the magnitude of the relationship between latent variables. Variables were comprised of 

items in an instrument administered to pharmacist affiliated with community pharmacies eligible to 

participate in a pharmacy P4P program. Illustrated in Figure 1.24 are the correlations (ψ) between all 

the latent variables. 
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Figure 1.24. Path Diagram of Correlations Between All Latent Variables Measured Using the Pharmacist 
Questionnaire 
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Hypothesis 4.1.2 

H%,.(.+: The correlation (ψ) between Adherence Management – services and 

Workload Impact (ψ71) is zero. 

H),.(.+: The correlation (ψ) between Adherence Management – services and 

Workload Impact (ψ71) is not zero. 

Hypothesis 4.1.3 

H%,.(.&: The correlation (ψ) between Adherence Management – counseling and 

Workload Impact (ψ72) is zero. 

H),.(.&: The correlation (ψ) between Adherence Management – counseling and 

Workload Impact (ψ72) is not zero. 

Hypothesis 4.1.4 

H%,.(.,: The correlation (ψ) between Asthma Management and Pharmacist-Prescriber 

Relationship (ψ43) is zero. 

H),.(.,: The correlation (ψ) between Asthma Management and Pharmacist-Prescriber 

Relationship (ψ43) is not zero. 

Hypothesis 4.1.5 

H%,.(.-: The correlation (ψ) between Asthma Management and Chronic Disease 

Management (ψ53) is zero. 

H),.(.-: The correlation (ψ) between Asthma Management and Chronic Disease 

Management (ψ53) is not zero. 
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Hypothesis 4.1.6 

H%,.(..: The correlation (ψ) between Asthma Management and Non-Dispensing 

Ability (ψ63) is zero. 

H),.(..: The correlation (ψ) between Asthma Management and Non-Dispensing 

Ability (ψ63) is not zero. 

Hypothesis 4.1.7 

H%,.(./: The correlation (ψ) between Asthma Management and Workload Impact 

(ψ73) is zero. 

H),.(./: The correlation (ψ) between Asthma Management and Workload Impact 

(ψ73) is not zero. 

Hypothesis 4.1.8 

H%,.(.0: The correlation (ψ) between Pharmacist-Prescriber Relationship and Chronic 

Disease Management (ψ54) is zero. 

H),.(.0: The correlation (ψ) between Pharmacist-Prescriber Relationship and Chronic 

Disease Management (ψ54) is not zero. 

Hypothesis 4.1.9 

H%,.(.1: The correlation (ψ) between Pharmacist-Prescriber Relationship and Non-

Dispensing Ability (ψ64) is zero. 

H),.(.1: The correlation (ψ) between Pharmacist-Prescriber Relationship and Non-

Dispensing Ability (ψ64) is not zero. 
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Hypothesis 4.1.10 

H%,.(.(%: The correlation (ψ) between Pharmacist-Prescriber Relationship and 

Workload Impact (ψ74) is zero. 

H),.(.(%: The correlation (ψ) between Pharmacist-Prescriber Relationship and 

Workload Impact (ψ74) is not zero. 

Hypothesis 4.1.11 

H%,.(.((: The correlation (ψ) between Chronic Disease Management and Non-

Dispensing Ability (ψ65) is zero. 

H),.(.((: The correlation (ψ) between Chronic Disease Management and Non-

Dispensing Ability (ψ65) is not zero. 

Hypothesis 4.1.12 

H%,.(.(+: The correlation (ψ) between Chronic Disease Management and Workload 

Impact (ψ75) is zero. 

H),.(.(+: The correlation (ψ) between Chronic Disease Management and Workload 

Impact (ψ75) is not zero. 

Hypothesis 4.1.13 

H%,.(.(&: The correlation (ψ) between Non-Dispensing Ability and Workload Impact 

(ψ76) is zero. 

H),.(.(&: The correlation (ψ) between Non-Dispensing Ability and Workload Impact 

(ψ76) is not zero. 
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Hypothesis 4.1.14 

H%,.(.(,: The correlation (ψ) between Adherence Management – services and Asthma 

Management (ψ31) is zero. 

H),.(.(,: The correlation (ψ) between Adherence Management – services and 

Asthma Management (ψ31) is not zero. 

Hypothesis 4.1.15 

H%,.(.(-: The correlation (ψ) between Adherence Management – services and 

Pharmacist-Prescriber Relationship (ψ41) is zero. 

H),.(.(-: The correlation (ψ) between Adherence Management – services and 

Pharmacist-Prescriber Relationship (ψ41) is not zero. 

Hypothesis 4.1.16 

H%,.(.(.: The correlation (ψ) between Adherence Management – services and 

Chronic Disease Management (ψ51) is zero. 

H),.(.(.: The correlation (ψ) between Adherence Management – services and 

Chronic Disease Management (ψ51) is not zero. 

Hypothesis 4.1.17 

H%,.(.(/: The correlation (ψ) between Adherence Management – services and Non-

Dispensing Ability (ψ61) is zero. 

H),.(.(/: The correlation (ψ) between Adherence Management – services and Non-

Dispensing Ability (ψ61) is not zero. 
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Hypothesis 4.1.18 

H%,.(.(0: The correlation (ψ) between Adherence Management – counseling and 

Asthma Management (ψ32) is zero. 

H),.(.(0: The correlation (ψ) between Adherence Management – counseling and 

Asthma Management (ψ32) is not zero. 

Hypothesis 4.1.19 

H%,.(.(1: The correlation (ψ) between Adherence Management – counseling and 

Pharmacist-Prescriber Relationship (ψ42) is zero. 

H),.(.(1: The correlation (ψ) between Adherence Management – counseling and 

Pharmacist-Prescriber Relationship (ψ42) is not zero. 

Hypothesis 4.1.20 

H%,.(.+%: The correlation (ψ) between Adherence Management – counseling and 

Chronic Disease Management (ψ52) is zero. 

H),.(.+%: The correlation (ψ) between Adherence Management – counseling and 

Chronic Disease Management (ψ52) is not zero. 

Hypothesis 4.1.21 

H%,.(.+(: The correlation (ψ) between Adherence Management – counseling and Non-

Dispensing Ability (ψ62) is zero. 

H),.(.+(: The correlation (ψ) between Adherence Management – counseling and 

Non-Dispensing Ability (ψ62) is not zero. 
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Objective 4.2 

To assess the magnitude of the relationship between latent variables. Variables were comprised of 

items in an instrument administered to pharmacy management affiliated with community pharmacies 

eligible to participate in a pharmacy P4P program. Illustrated in Figure 1.25 are the correlations (ψ) 

between all the latent variables. 

 

Figure 1.25. Path Diagram of Correlations Between All Latent Variables Measured Using the Pharmacy 
Management Questionnaire 

 

  

(1)  
Program 

Understanding 

(2)  
Program 

Involvement 

(3)  
Program’s 
Financial 
Salience 

(4) 
Organization’s 
Adaptability 

(5) 
Organization’s 
Innovativeness 

(6) 
Organization’s 
Proactiveness 

(7) 
Organization’s 
Risk-Taking 

ψ21 

ψ32 

ψ43 

ψ54 

ψ65 

ψ76 

ψ31 

ψ41 

ψ51 

ψ61 

ψ71 

ψ42 

ψ52 

ψ62 

ψ72 

ψ53 

ψ63 

ψ73 

ψ64 

ψ74 

ψ84 

(8) 
Organization’s 
Focal Emphasis 

ψ87 

ψ81 

ψ82 

ψ83 

ψ75 

ψ85 

ψ86 

6"
items"

λ11 – λ61  

4"
items"

λ72 – λ102  

4"
items"

λ113 – λ143  

ε1 – ε6  

ε7 – ε10  

ε11 – ε14  

3"
items"

λ154 – λ174  ε15 – ε17  

3"
items"

λ185 – λ205  ε18 – ε20  

3"
items"

λ216 – λ236  ε21 – ε23  

3"
items"

λ247 – λ267  ε24 – ε26  

4"
items"

λ278 – λ308  ε27 – ε30  

ψ1 

ψ2 

ψ3 

ψ4 

ψ5 

ψ6 

ψ7 

ψ8 



 135 

Hypothesis 4.2.1 

H%,.+.(: The correlation (ψ) between Program Understanding and Program 

Involvement (ψ21) is zero. 

H),.+.(: The correlation (ψ) between Program Understanding and Program 

Involvement (ψ21) is not zero. 

Hypothesis 4.2.2 

H%,.+.+: The correlation (ψ) between Program Understanding and Organization’s 

Focal Emphasis (ψ81) is zero. 

H),.+.+: The correlation (ψ) between Program Understanding and Organization’s 

Focal Emphasis (ψ81) is not zero. 

Hypothesis 4.2.3 

H%,.+.&: The correlation (ψ) between Program Understanding and Program’s 

Financial Salience (ψ32) is zero. 

H),.+.&: The correlation (ψ) between Program Understanding and Program’s 

Financial Salience (ψ32) is not zero. 

Hypothesis 4.2.4 

H%,.+.,: The correlation (ψ) between Program Understanding and Organization’s 

Focal Emphasis (ψ82) is zero. 

H),.+.,: The correlation (ψ) between Program Understanding and Organization’s 

Focal Emphasis (ψ82) is not zero. 
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Hypothesis 4.2.5 

H%,.+.-: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Innovativeness (ψ54) is zero. 

H),.+.-: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Innovativeness (ψ54) is not zero. 

Hypothesis 4.2.6 

H%,.+..: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Proactiveness (ψ64) is zero. 

H),.+..: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Proactiveness (ψ64) is not zero. 

Hypothesis 4.2.7 

H%,.+./: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Risk-Taking (ψ74) is zero. 

H),.+./: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Risk-Taking (ψ74) is not zero. 

Hypothesis 4.2.8 

H%,.+.0: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Proactiveness (ψ65) is zero. 

H),.+.0: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Proactiveness (ψ65) is not zero. 
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Hypothesis 4.2.9 

H%,.+.1: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Risk-Taking (ψ75) is zero. 

H),.+.1: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Risk-Taking (ψ75) is not zero. 

Hypothesis 4.2.10 

H%,.+.(%: The correlation (ψ) between Organization’s Proactiveness and 

Organization’s Risk-Taking (ψ76) is zero. 

H),.+.(%: The correlation (ψ) between Organization’s Proactiveness and 

Organization’s Risk-Taking (ψ76) is not zero. 

Hypothesis 4.2.11 

H%,.+.((: The correlation (ψ) between Program Understanding and Program’s 

Financial Salience (ψ31) is zero. 

H),.+.((: The correlation (ψ) between Program Understanding and Program’s 

Financial Salience (ψ31) is not zero. 

Hypothesis 4.2.12 

H%,.+.(+: The correlation (ψ) between Program Understanding and Organization’s 

Adaptability (ψ41) is zero. 

H),.+.(+: The correlation (ψ) between Program Understanding and Organization’s 

Adaptability (ψ41) is not zero. 
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Hypothesis 4.2.14 

H%,.+.(,: The correlation (ψ) between Program Understanding and Organization’s 

Proactiveness (ψ61) is zero. 

H),.+.(,: The correlation (ψ) between Program Understanding and Organization’s 

Proactiveness (ψ61) is not zero. 

Hypothesis 4.2.15 

H%,.+.(-: The correlation (ψ) between Program Understanding and Organization’s 

Risk-Taking (ψ71) is zero. 

H),.+.(-: The correlation (ψ) between Program Understanding and Organization’s 

Risk-Taking (ψ71) is not zero. 

Hypothesis 4.2.16 

H%,.+.(.: The correlation (ψ) between Program Understanding and Organization’s 

Adaptability (ψ42) is zero. 

H),.+.(.: The correlation (ψ) between Program Understanding and Organization’s 

Adaptability (ψ42) is not zero. 

Hypothesis 4.2.17 

H%,.+.(/: The correlation (ψ) between Program Involvement and Organization’s 

Innovativeness (ψ52) is zero. 

H),.+.(/: The correlation (ψ) between Program Involvement and Organization’s 

Innovativeness (ψ52) is not zero. 
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Hypothesis 4.2.18 

H%,.+.(0: The correlation (ψ) between Program Involvement and Organization’s 

Proactiveness (ψ62) is zero. 

H),.+.(0: The correlation (ψ) between Program Involvement and Organization’s 

Proactiveness (ψ62) is not zero. 

Hypothesis 4.2.19 

H%,.+.(1: The correlation (ψ) between Program Involvement and Organization’s Risk-

Taking (ψ72) is zero. 

H),.+.(1: The correlation (ψ) between Program Involvement and Organization’s Risk-

Taking (ψ72) is not zero. 

Hypothesis 4.2.20 

H%,.+.+%: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Adaptability (ψ43) is zero. 

H),.+.+%: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Adaptability (ψ43) is not zero. 

Hypothesis 4.2.21 

H%,.+.+(: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Innovativeness (ψ53) is zero. 

H),.+.+(: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Innovativeness (ψ53) is not zero. 
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Hypothesis 4.2.22 

H%,.+.++: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Proactiveness (ψ63) is zero. 

H),.+.++: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Proactiveness (ψ63) is not zero. 

Hypothesis 4.2.23 

H%,.+.+&: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Risk-Taking (ψ73) is zero. 

H),.+.+&: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Risk-Taking (ψ73) is not zero. 

Hypothesis 4.2.24 

H%,.+.+,: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Focal Emphasis (ψ83) is zero. 

H),.+.+,: The correlation (ψ) between Program’s Financial Salience and 

Organization’s Focal Emphasis (ψ83) is not zero. 

Hypothesis 4.2.25 

H%,.+.+-: The correlation (ψ) between Organization’s Adaptability and Organization’s 

Focal Emphasis (ψ84) is zero. 

H),.+.+-: The correlation (ψ) between Organization’s Adaptability and 

Organization’s Focal Emphasis (ψ84) is not zero. 
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Hypothesis 4.2.26 

H%,.+.+.: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Focal Emphasis (ψ85) is zero. 

H),.+.+.: The correlation (ψ) between Organization’s Innovativeness and 

Organization’s Focal Emphasis (ψ85) is not zero. 

Hypothesis 4.2.27 

H%,.+.+/: The correlation (ψ) between Organization’s Proactiveness and 

Organization’s Focal Emphasis (ψ86) is zero. 

H),.+.+/: The correlation (ψ) between Organization’s Proactiveness and 

Organization’s Focal Emphasis (ψ86) is not zero. 

Hypothesis 4.2.28 

H%,.+.+0: The correlation (ψ) between Organization’s Risk-Taking and Organization’s 

Focal Emphasis (ψ87) is zero. 

H),.+.+0: The correlation (ψ) between Organization’s Risk-Taking and 

Organization’s Focal Emphasis (ψ87) is not zero. 
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Objective 4.3 

To evaluate construct redundancy comparing a one-factor constrained model to a two-factor 

unconstrained model using comparison of model comparative fit indexes (ΔCFI). Possible redundant 

constructs were selected based on correlation value results of 0.50 or greater, which is considered a 

large correlation (Cohen, 1992), from hypotheses tested in Objective 4.1. The cutoff value of the 

change in CFI values was -0.01 (F. F. Chen, 2007; Cheung & Rensvold, 2002). Variables were 

comprised of items in an instrument administered to pharmacists affiliated with community 

pharmacies eligible to participate in a pharmacy P4P program. 

 Hypothesis format: 

H0: The change in the comparative fit index (CFI) goodness-of fit indices (ΔCFI) 

between the one-factor constrained model and the two-factor unconstrained model is 

less than or equal to  

-0.01. 

HA: The change in the comparative fit index (CFI) goodness-of fit indices (ΔCFI) 

between the one-factor constrained model and the two-factor unconstrained model is 

greater than -0.01. 
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Objective 4.4 

To evaluate construct redundancy comparing a one-factor constrained model to a two-factor 

unconstrained model using comparison of model comparative fit indexes (ΔCFI). Possible redundant 

constructs were selected based on correlation value results of 0.50 or greater from hypotheses tested 

in Objective 4.2. Variables were comprised of items in an instrument administered to pharmacy 

management affiliated with community pharmacies eligible to participate in a pharmacy P4P 

program. 

 Hypothesis format: 

H0: The change in the comparative fit index (CFI) goodness-of fit indices (ΔCFI) 

between the one-factor constrained model and the two-factor unconstrained model is 

less than or equal to  

-0.01. 

HA: The change in the comparative fit index (CFI) goodness-of fit indices (ΔCFI) 

between the one-factor constrained model and the two-factor unconstrained model is 

greater than -0.01 

 

Objective 4.5  

To determine the relationship between latent variables and quality measure performance in 

community pharmacies eligible to participate in IEHP’s pharmacy P4P program. Latent variables will 

be selected based off of results from Objective 4.1, Objective 4.2, Objective 4.3, Objective 4.4. A 

figure depicting the path diagram of the structural model under evaluation is shown before the 

associated hypothesis (Note: variables may change based on all previous hypotheses tested in Aim 3: 

Instrument Assessment and Aim 4: Latent Variable Relationships and Factors Associated with 

Quality Measures). 
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Figure 1.26. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and 
Diabetes Medication Adherence Endogenous Variable 

 

 

 Hypothesis 4.5.1.1 

H%,.-.(.(: The relationship (β1) between Adherence Management – services and 

Diabetes Medication Adherence is zero. 
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Diabetes Medication Adherence is not zero. 
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Hypothesis 4.5.1.2 

H%,.-.(.+: The relationship (β2) between Adherence Management – counseling and 

Diabetes Medication Adherence is zero. 

H),.-.(.+: The relationship (β2) between Adherence Management – counseling and 

Diabetes Medication Adherence is not zero. 

Hypothesis 4.5.1.3 

H%,.-.(.&: The relationship (β3) between Asthma Management and Diabetes 

Medication Adherence is zero. 

H),.-.(.&: The relationship (β3) between Asthma Management and Diabetes 

Medication Adherence is not zero. 

Hypothesis 4.5.1.4 

H%,.-.(.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Diabetes Medication Adherence is zero. 

H),.-.(.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Diabetes Medication Adherence is not zero. 

Hypothesis 4.5.1.5 

H%,.-.(.-: The relationship (β5) between Chronic Disease Management and Diabetes 

Medication Adherence is zero. 

H),.-.(.-: The relationship (β5) between Chronic Disease Management and Diabetes 

Medication Adherence is not zero. 
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Hypothesis 4.5.1.6 

H%,.-.(..: The relationship (β6) between Non-Dispensing Ability and Diabetes 

Medication Adherence is zero. 

H),....: The relationship (β6) between Non-Dispensing Ability and Diabetes 

Medication Adherence is not zero. 

Hypothesis 4.5.1.7 

H%,.-.(./: The relationship (β7) between Workload Impact and Diabetes Medication 

Adherence is zero. 

H),.-.(./: The relationship (β7) between Workload Impact and Diabetes Medication 

Adherence is not zero. 

Figure 1.27. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and 
Cholesterol Medication Adherence Endogenous Variable 
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Hypothesis 4.5.2.1 

H%,.-.+.(: The relationship (β1) between Adherence Management – services and 

Cholesterol Medication Adherence is zero. 

H),.-.+.(: The relationship (β1) between Adherence Management – services and 

Cholesterol Medication Adherence is not zero. 

Hypothesis 4.5.2.2 

H%,.-.+.+: The relationship (β2) between Adherence Management – counseling and 

Cholesterol Medication Adherence is zero. 

H),.-.+.+: The relationship (β2) between Adherence Management – counseling and 

Cholesterol Medication Adherence is not zero. 

Hypothesis 4.5.2.3 

H%,.-.+.&: The relationship (β3) between Asthma Management and Cholesterol 

Medication Adherence is zero. 

H),.-.+.&: The relationship (β3) between Asthma Management and Cholesterol 

Medication Adherence is not zero. 

Hypothesis 4.5.2.4 

H%,.-.+.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Cholesterol Medication Adherence is zero. 

H),.-.+.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Cholesterol Medication Adherence is not zero. 

Hypothesis 4.5.2.5 

H%,.-.+.-: The relationship (β5) between Chronic Disease Management and 

Cholesterol Medication Adherence is zero. 

H),.-.+.-: The relationship (β5) between Chronic Disease Management and 

Cholesterol Medication Adherence is not zero. 



 148 

Hypothesis 4.5.2.6 

H%,.-.+..: The relationship (β6) between Non-Dispensing Ability and Cholesterol 

Medication Adherence is zero. 

H),....: The relationship (β6) between Non-Dispensing Ability and Cholesterol 

Medication Adherence is not zero. 

Hypothesis 4.5.2.7 

H%,.-.+./: The relationship (β7) between Workload Impact and Cholesterol Medication 

Adherence is zero. 

H),.-.+./: The relationship (β7) between Workload Impact and Cholesterol 

Medication Adherence is not zero. 
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Figure 1.28. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and 
Hypertension Medication Adherence Endogenous Variable 
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Hypothesis 4.5.3.2 

H%,.-.&.+: The relationship (β2) between Adherence Management – counseling and 

Hypertension Medication Adherence is zero. 

H),.-.&.+: The relationship (β2) between Adherence Management – counseling and 

Hypertension Medication Adherence is not zero. 

Hypothesis 4.5.3.3 

H%,.-.&.&: The relationship (β3) between Asthma Management and Hypertension 

Medication Adherence is zero. 

H),.-.&.&: The relationship (β3) between Asthma Management and Hypertension 

Medication Adherence is not zero. 

Hypothesis 4.5.3.4 

H%,.-.&.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Hypertension Medication Adherence is zero. 

H),.-.&.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Hypertension Medication Adherence is not zero. 

Hypothesis 4.5.3.5 

H%,.-.&.-: The relationship (β5) between Chronic Disease Management and 

Hypertension Medication Adherence is zero. 

H),.-.&.-: The relationship (β5) between Chronic Disease Management and 

Hypertension Medication Adherence is not zero. 
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Hypothesis 4.5.3.6 

H%,.-.&..: The relationship (β6) between Non-Dispensing Ability and Hypertension 

Medication Adherence is zero. 

H),....: The relationship (β6) between Non-Dispensing Ability and Hypertension 

Medication Adherence is not zero. 

Hypothesis 4.5.3.7 

H%,.-.&./: The relationship (β7) between Workload Impact and Hypertension 

Medication Adherence is zero. 

H),.-.&./: The relationship (β7) between Workload Impact and Hypertension 

Medication Adherence is not zero. 
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Figure 1.29. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and 
Asthma Controller Therapy Use Endogenous Variable 

 

Hypothesis 4.5.4.1 

H%,.-.,.(: The relationship (β1) between Adherence Management – services and 

Asthma Controller Therapy Use is zero. 

H),.-.,.(: The relationship (β1) between Adherence Management – services and 

Asthma Controller Therapy Use is not zero. 
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Hypothesis 4.5.4.2 

H%,.-.,.+: The relationship (β2) between Adherence Management – counseling and 

Asthma Controller Therapy Use is zero. 

H),.-.,.+: The relationship (β2) between Adherence Management – counseling and 

Asthma Controller Therapy Use is not zero. 

Hypothesis 4.5.4.3 

H%,.-.,.&: The relationship (β3) between Asthma Management and Asthma Controller 

Therapy Use is zero. 

H),.-.,.&: The relationship (β3) between Asthma Management and Asthma Controller 

Therapy Use is not zero. 

Hypothesis 4.5.4.4 

H%,.-.,.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Asthma Controller Therapy Use is zero. 

H),.-.,.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Asthma Controller Therapy Use is not zero. 

Hypothesis 4.5.4.5 

H%,.-.,.-: The relationship (β5) between Chronic Disease Management and Asthma 

Controller Therapy Use is zero. 

H),.-.,.-: The relationship (β5) between Chronic Disease Management and Asthma 

Controller Therapy Use is not zero. 
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Hypothesis 4.5.4.6 

H%,.-.,..: The relationship (β6) between Non-Dispensing Ability and Asthma 

Controller Therapy Use is zero. 

H),....: The relationship (β6) between Non-Dispensing Ability and Asthma 

Controller Therapy Use is not zero. 

Hypothesis 4.5.4.7 

H%,.-.,./: The relationship (β7) between Workload Impact and Asthma Controller 

Therapy Use is zero. 

H),.-.,./: The relationship (β7) between Workload Impact and Asthma Controller 

Therapy Use is not zero. 

Figure 1.30. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and High-
Risk Medication Use in Elderly Endogenous Variable 
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Hypothesis 4.6.5.1 

H%,...-.(: The relationship (β1) between Adherence Management – services and High-

Risk Medication Use in Elderly is zero. 

H),...-.(: The relationship (β1) between Adherence Management – services and High-

Risk Medication Use in Elderly is not zero. 

Hypothesis 4.6.5.2 

H%,...-.+: The relationship (β2) between Adherence Management – counseling and 

High-Risk Medication Use in Elderly is zero. 

H),...-.+: The relationship (β2) between Adherence Management – counseling and 

High-Risk Medication Use in Elderly is not zero. 

Hypothesis 4.6.5.3 

H%,...-.&: The relationship (β3) between Asthma Management and High-Risk 

Medication Use in Elderly is zero. 

H),...-.&: The relationship (β3) between Asthma Management and High-Risk 

Medication Use in Elderly is not zero. 

Hypothesis 4.6.5.4 

H%,...-.,: The relationship (β4) between Pharmacist-Prescriber Relationship and High-

Risk Medication Use in Elderly is zero. 

H),...-.,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

High-Risk Medication Use in Elderly is not zero. 
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Hypothesis 4.6.5.5 

H%,...-.-: The relationship (β5) between Chronic Disease Management and High-Risk 

Medication Use in Elderly is zero. 

H),...-.-: The relationship (β5) between Chronic Disease Management and High-Risk 

Medication Use in Elderly is not zero. 

Hypothesis 4.6.5.6 

H%,...-..: The relationship (β6) between Non-Dispensing Ability and High-Risk 

Medication Use in Elderly is zero. 

H),....: The relationship (β6) between Non-Dispensing Ability and High-Risk 

Medication Use in Elderly is not zero. 

Hypothesis 4.6.5.7 

H%,...-./: The relationship (β7) between Workload Impact and High-Risk Medication 

Use in Elderly is zero. 

H),...-./: The relationship (β7) between Workload Impact and High-Risk Medication 

Use in Elderly is not zero. 
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Figure 1.31. Path Diagram of the Structural Model of Pharmacy-Related Exogenous Variables and 
Generic Dispensing Rate Endogenous Variable 
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ε11 – ε13

ε14 – ε16

ε17 – ε25

ε26 – ε29

ε30 – ε39

ε40 – ε42
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Hypothesis 4.6.6.2 

H%,.....+: The relationship (β2) between Adherence Management – counseling and 

Generic Dispensing Rate is zero. 

H),.....+: The relationship (β2) between Adherence Management – counseling and 

Generic Dispensing Rate is not zero. 

Hypothesis 4.6.6.3 

H%,.....&: The relationship (β3) between Asthma Management and Generic 

Dispensing Rate is zero. 

H),.....&: The relationship (β3) between Asthma Management and Generic 

Dispensing Rate is not zero. 

Hypothesis 4.6.6.4 

H%,.....,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Generic Dispensing Rate is zero. 

H),.....,: The relationship (β4) between Pharmacist-Prescriber Relationship and 

Generic Dispensing Rate is not zero. 

Hypothesis 4.6.6.5 

H%,.....-: The relationship (β5) between Chronic Disease Management and Generic 

Dispensing Rate is zero. 

H),.....-: The relationship (β5) between Chronic Disease Management and Generic 

Dispensing Rate is not zero. 

  



 159 

Hypothesis 4.6.6.6 

H%,......: The relationship (β6) between Non-Dispensing Ability and Generic 

Dispensing Rate is zero. 

H),......: The relationship (β6) between Non-Dispensing Ability and Generic 

Dispensing Rate is not zero. 

Hypothesis 4.6.6.7 

H%,...../: The relationship (β7) between Workload Impact and Generic Dispensing 

Rate is zero. 

H),...../: The relationship (β7) between Workload Impact and Generic Dispensing 

Rate is not zero. 
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2 Conceptual Framework 

2.1 Introduction 

 The Centers for Disease Control and Prevention (CDC) estimates each year in the United 

States (US) at least 1.7 million healthcare-associated infections occur and adverse medication events 

result in approximately 770,000 deaths and injuries (Centers for Medicare and Medicaid Services, 

2013a). The Institute of Medicine (IOM) points out in their pivotal report, “Crossing the Quality 

Chasm,” that healthcare in the US often harms patients and frequently fails to produce the intended 

potential health benefits (Institute of Medicine Committee on Quality of Health Care in America, 

2001). To address the gap in quality, the report stresses the need to redesign the healthcare system in 

a number of ways, one of which is to align payment policies with quality outcomes. Payment methods 

historically used in the US, the IOM contends, do not encourage or support the provision of quality 

healthcare. Historically, fee-for service (FFS) and capitation (i.e., per case payment) payment 

methods have been used in the US. FFS rewards providers based upon service volume, which may 

contribute to the potential overuse of services without a positive health or cost return to the system. 

Capitation and per case payments attempt to contain overutilization, however it raises the concern of 

underuse and denying patients services from which they would likely benefit. The report urges payers 

to reexamine and restructure payment policies to incorporate a more blended payment approach that: 

(1) removes barriers inhibiting quality improvement; and (2) initiates incentives to motivate quality 

enhancement (Institute of Medicine Committee on Quality of Health Care in America, 2001). 

 Since the release of the IOM report, payers, both private and public, as well as policy makers 

have started to transition the healthcare service reimbursement model toward pay-for-performance 

(P4P) (James, 2012; Mullen et al., 2010). P4P is a broad term used to describe initiatives designed to 

improve the overall value, quality, and efficiency of healthcare (American Society of Health-Systems 

Pharmacists). The recent widespread interest in initiating P4P programs indicates an underlying belief 

that focusing on economic incentives and targeting the provider’s price margin will directly impact 
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health care quality and efficiency (James, 2012; Mullen et al., 2010). Typically, a P4P program is 

designed to reward a provider (e.g., physician) with a bonus payment for achieving a targeted 

benchmark for one or more specified quality measures, such as adherence to chronic disease 

management guidelines (e.g., regular blood glucose screenings for diabetics) (James, 2012; Mullen et 

al., 2010). The rationale of aligning the financial incentive with quality is to optimize the efficiency of 

healthcare resource utilization (Institute of Medicine Committee on Quality of Health Care in 

America, 2001). 

 To drive healthcare quality improvement, Centers for Medicare and Medicaid Services 

(CMS), the largest payer in the US, has implemented P4P programs for hospitals (Hospital Value-

Based Purchasing) (Centers for Medicare and Medicaid Services, 2015d); physician groups 

(Physician Value-Based Payment Modifier) (Centers for Medicare and Medicaid Services, 2015h); 

and dialysis providers (End-Stage Renal Disease Quality Incentive Program) (Centers for Medicare 

and Medicaid Services, 2015b). Demonstration programs are in the development phases for nursing 

homes and home health providers (Centers for Medicare and Medicaid Services, 2015b, 2015c). 

Furthermore, the Patient Protection and Affordable Care Act (ACA) outlines specific provisions that 

guide CMS to explicitly address both quality and cost of healthcare ("The Patient Protection and 

Affordable Care Act," 2015). Programs expanded upon in the legislation include value-based 

purchasing programs (e.g., hospitals, ambulatory surgical centers); accountable care organizations; 

and Medicare Advantage bonus plans.  

 Alternative payment models have typically been directed at physicians, physician groups, 

hospitals, or health plans (Eijkenaar et al., 2013; Epstein, 2006; Rosenthal et al., 2004; Rosenthal & 

Frank, 2006). For example, a prominent P4P program that involves evaluating performance measures 

and incentivizing health plans is CMS’ three-year Medicare Advantage Quality Bonus Payment 

(QBP) demonstration program initiated in 2012 (Centers for Medicare and Medicaid Services, 2010). 

Medicare Part C, also referred to as Medicare Advantage, allows for beneficiaries to enroll in private 

health plans for medical coverage. Medicare Part D is the optional prescription drug plan Medicare 
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beneficiaries may select whether they are in traditional Medicare (Part A and/or B) with added drug 

benefits (PDP) or a Medicare Advantage plan with prescription coverage (MA-PD) (Centers for 

Medicare and Medicaid Services, 2016c). Medicare Advantage health plans receive funds from the 

federal government to provide benefits to over 17 million enrolled Medicare beneficiaries, comprising 

more than 30 percent of the Medicare population (Senger, 2015).  

 CMS’ program was created using a star quality rating system to track and reward health plan 

performance for Medicare Parts C and D. The star rating system is comprised of five categories: (1) 

outcomes (i.e., focusing on improvements to a beneficiary’s health status as a result of care 

provision); (2) intermediate outcomes (i.e., concentrating on ways to help beneficiaries move closer 

to achieving true outcome measures); (3) patient experience (i.e., representing beneficiaries’ 

perspectives about the care they have received); (4) access (i.e., reflecting structures or processes that 

may create barriers for beneficiaries to receive necessary care); and (5) process (i.e., capturing the 

method by which care is provided) (Centers for Medicare and Medicaid Services, 2014). All 

Medicare Advantage plans are rated on Medicare Part C measures, which evaluate the health plans’ 

performance on hospital and medical insurance quality measures. In 2015, 86 percent of Medicare 

Advantage plans offered prescription drug coverage (MA-PDs), which are rated on additional 

Medicare Part D quality measures in CMS’ star rating program. A one star indicates the plan has 

‘poor’ performance and five stars signify the plan has ‘excellent’ quality performance. In 2015, the 

CMS Star ratings program impacted almost 2,000 Medicare Advantage plans nationwide (Jacobson, 

2015). For health plans’ performance on quality measures, CMS paid out an estimated $3.1 billion in 

bonus payments in 2012, indicating this program is a notable opportunity for health plans to improve 

provision of quality care for patients and substantially increase their revenue (Kaiser Family 

Foundation, 2011). 

 For the Medicare Part D component of the health plan’s 2015 Medicare star rating program, 

there were 13 measures divided into four categories: (1) drug plan customer service; (2) member 

complaints, problems getting services, and choosing to leave the plan; (3) member experience with 
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drug plan; and (4) drug pricing and patient safety. Of the 13 measures, five clinical measures 

comprised 50 percent of the Part D measure score (2015 CMS Part C & D technical notes). This large 

impact on a health plan’s score that can affect a health plan’s revenue and member enrollment places 

pharmacists in a position to aid health plans in optimizing appropriate medication use, reduce 

medication-related problems, and improve health outcomes among beneficiaries (Centers for 

Medicare and Medicaid Services, 2014; Reid et al., 2013). In the past few years, health plans have 

started to recognize pharmacists’ ability to impact the plan’s star performance rating and have started 

to extend P4P bonus programs to affiliated pharmacies (HealthPartners, 2014; Humana, 2008; Inland 

Empire Health Plan, 2015; Modi, 2015).  

 Previous research has been performed to evaluate the effect of FFS pharmacist 

reimbursement for pharmaceutical care services (i.e., non-dispensing), however, pharmacy P4P 

programs have not been previously evaluated (D. B. Christensen et al., 1999; D. B. Christensen et al., 

2000; Cranor, Bunting, & Christensen, 2003; Cranor & Christensen, 2003). As more health plans 

initiate pharmacy P4P programs, there exists a need to define factors that should be considered for 

inclusion in analytic assessments of these financial incentive programs. The purpose of this chapter 

was to propose a theory-derived conceptual model of how a financial incentive might work in a 

community pharmacy organization. The framework may be used future research to identify important 

factors to include in evaluations of pharmacy P4P programs. This chapter also aims to: (1) identify 

quality as it relates to the provision of pharmaceutical care services (PCS) in community pharmacy 

practice; and (2) present a framework that may be used to assess PCS quality measurement in the 

community pharmacy. 

2.2 Quality in Pharmacy Practice 

To design and implement an incentive program focused on quality improvement, the concept of 

quality must be operationalized in a measureable way. In IOM’s influential report highlighting the 

deficiency of healthcare quality in the US, “Medicare: A Strategy for Quality Assurance,” quality was 
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defined as “the degree to which health services for individuals and populations increase the likelihood 

of desired health outcomes and are consistent with current professional medical knowledge” (Lohr & 

Schroeder, 1990). From this definition, a number of notable quality attributes may be gleaned: (1) 

uses a measureable scale; (2) encompasses a range of care components; (3) incorporates both 

individuals and populations as necessary targets of quality assurance; (4) defines a goal to which 

quality assurance efforts may aim to achieve; (5) acknowledges the stochastic nature of outcomes, but 

values the anticipated net benefit; (6) highlights the importance of linking processes with healthcare 

outcomes; (7) emphasizes the importance of preferences and infers these choices are considered when 

determining outcomes; and (8) underscores the dynamic nature of healthcare, recognizing expertise 

and services are a function of current, evidence-based knowledge and practices (Lohr & Schroeder, 

1990). 

Similar to the IOM, the United States Office of Technology Assessment (OTA) defines 

quality as the “evaluation of the performance of medical providers according to the degree to which 

the process of care increases the probability of outcomes desired by patients and reduces the 

probability of undesired outcomes, given the state of medical knowledge” (Congress of the United 

States Office of Technology Assessment, 1988). Ovretveit provides a more simple definition in that 

“a quality health service/system gives patients what they want and need” (Ovretveit, 1992). This 

perspective on quality recognizes there are healthcare services that patients will seek out as well as 

services patients do not realize they need. Furthermore, the patient may not be the best adjudicator of 

quality as they are not in a position to identify their own healthcare needs. Thus, it is the 

responsibility of the healthcare professional to provide quality care appropriate for the needs and 

wants of the patient. 

Using these three quality definitions, a list of quality properties in pharmacy practice may be deduced 

(Warholak, 2008): 

• represents a degree of excellence; 

• increases the probability of positive health outcomes; 
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• decreases the probability of negative health outcomes; 

• coincides with modern medical knowledge; and 

• provides the patient what he or she wants and/or needs. 

Quality measures established for financial incentive programs typically fall into one of four 

categories: (1) structure; (2) process; (3) outcome; or (4) patient experience (James 2012). To 

determine how quality may be measured, Avedis Donabedian’s framework described in the next 

section is used as a guide. 

2.3 Quality Measurement: Donabedian’s Structure, Process, Outcome 

In his groundbreaking article, “The Quality of Care: How Can it Be Assessed?,” Donabedian 

proposes using a three-part framework as a foundation when measuring quality: 1) structure; 2) 

process; and 3) outcome (see Figure 2.1) (Donabedian, 1988). Donabedian argues these components 

are inherently sequential, as a good structure improves the likelihood of a good process, and a good 

process in turn increases the probability of a desired outcome. Measurement in the pharmacy setting 

may focus on one or more of these components. 

Figure 2.1. Avedis Donabedian's Structure-Process-Outcome Quality Assessment Framework 

 
The structure of a community pharmacy refers to the raw materials and personnel, including 

number of pharmacists per shift, store size, counseling facilities, and staff accreditations and 

certifications.  Alternatively, process measures are considered ‘actionable’ in that the measure 

inherently requires action to perform. Process measures commonly correspond with professional, 

evidence-based standards of care (Berenson, Pronovost, & Krumholz, 2013). Process measures vary 

Process Structure Outcome 

Structure: characteristics of the health care setting   
Process: act of providing and receiving care 
Outcome: effect of healthcare quality on patient’s health status 

Adapted from Donabedian, A. (1988). The quality of care: How can it be 
assessed? JAMA, 260(12), 1743-1748.   
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due to differences across organizations with respect to organizational culture, leadership, teamwork, 

and other factors that may contribute to variations in resulting outcomes. Processes performed within 

the pharmacy may be any phase of the medication distribution procedure. 

‘Outcomes’ is an expansive term and may be defined in number of different ways with respect 

to quality measurement. One way to describe outcomes in healthcare is with the ‘ECHO’ model, 

which refers to the economic, clinical, and humanistic outcomes achievable through healthcare 

provision (Kozma et al., 1993). Economic outcomes include direct costs (medical and non-medical) 

as well as indirect costs. Economic outcomes impacted in a community pharmacy setting refer to 

pharmacists’ ability to reduce healthcare resource utilization (Cordina, McElnay, & Hughes, 2001; 

Dedden, Chang, & Nagel, 1997; Garrett & Bluml, 2005; Rupp et al., 1997) and provide cost-savings 

to payers (Cranor et al., 2003; Fertleman, Barnett, & Patel, 2005; Garrett & Bluml, 2005; Ragucci, 

Fermo, Wessell, & Chumney, 2005). Clinical outcomes measures may encompass morbidity and 

mortality, event rates, and disease improvement. Clinical outcomes upon which pharmacists have the 

ability to target include: (1) improving patients’ management of health conditions (Clifford, Davis, 

Batty, & Davis, 2005; Cranor et al., 2003; Garrett & Bluml, 2005; Kiel & McCord, 2005; Leal, 

Glover, Herrier, & Felix, 2004; Ragucci et al., 2005; Sadik, Yousif, & McElnay, 2005; Schnipper et 

al., 2006; D. M. Scott, Boyd, Stephan, Augustine, & Reardon, 2006; Sookaneknun, Richards, 

Sanguansermsri, & Teerasut, 2004); (2) improving patients’ knowledge regarding their health 

conditions, treatment pathway, and/or medications (Mangiapane et al., 2005; Schulz et al., 2001); and 

(3) improving adherence to and compliance with medication regimens (Krass, Taylor, Smith, & 

Armour, 2005; Lee, Grace, & Taylor, 2006; Mangiapane et al., 2005; Sookaneknun et al., 2004; 

Vrijens, Belmans, Matthys, de Klerk, & Lesaffre, 2006). Humanistic outcomes influenced by 

pharmacist interventions include improving patients’ satisfaction with care received (Cranor et al., 

2003; Garrett & Bluml, 2005; Weinberger et al., 2002) and improving patients’ health-related quality 

of life (Cordina et al., 2001; Mangiapane et al., 2005; Rupp et al., 1997; Sadik et al., 2005; Schulz et 

al., 2001; D. M. Scott et al., 2006). 
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2.4 Drivers of Pharmacist Behavior in a P4P Program: What the Theory Suggests 

The measurement and reward for quality care provision within healthcare settings is the primary 

focus of P4P programs (Mehrotra, Sorbero, & Damberg, 2010). To improve quality measures in the 

community pharmacy setting, a P4P program must incentivize the pharmacists to not only modify 

their behavior but to also allocate additional resources focused on targeting medication-related quality 

measures. By using a financial stimulus to guide pharmacist behavior, it is anticipated pharmacists 

will be encouraged to respond to economic incentives and improve the quality of care provided 

(Cromwell et al., 2011). Most P4P programs are designed to primarily focus on financially 

incentivizing providers, however it is commonly noted in the literature additional factors (i.e., 

theoretical rationale other than economic theory) are believed to affect the impact of a P4P economic 

incentive program on desired quality measures (Cromwell et al., 2011; Frølich, Talavera, Broadhead, 

& Dudley, 2007; Mehrotra et al., 2010; A. S. Roberts et al., 2003). These alternative theoretical 

perspectives depict ways in which other factors – such as a variety of motivational factors influencing 

pharmacist’s behavior and the organizational setting in which the pharmacist practices – alter the 

effect of economic incentives on pharmacy performance for given quality measures (Cromwell et al., 

2011; Frølich et al., 2007). To explore how theory may inform the mechanism of quality 

improvement, theories from economics, psychology, and organization are elaborated upon below. 

Potential drivers of human behavior in the context of a financial incentive will be applied to the 

community pharmacy in the succeeding proposed conceptual framework (see Section 2.5). 

2.4.1 Economic Theory 

To achieve alignment of financial incentives and the provision of quality healthcare, the IOM 

has recommended adopting an approach that links payment with measurable indices of quality 

(Corrigan, 2005). The use of financial incentives to align provision of quality healthcare with 

payment to providers stems from the economic concept of agency theory. This economic theory 

describes an agency relationship as one where a principal party, such as a health plan, may delegate 
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certain responsibilities to an agent party, such as a community pharmacy (Ludwig, Van Merode, & 

Groot, 2010). In this relationship, the principal rewards the agent for attaining desired goals.  Under 

agency theory, the principal offers the agent incentives with the intention of influencing the agent to 

exert maximal effort to act upon the principal’s behalf and address the principal’s interests (e.g., to 

provide high quality healthcare services to patients) (Berenson et al., 2013). The healthcare provider 

is forecasted to be the ideal agent, where the provider’s professional knowledge is combined with the 

principal’s preferences to make a choice a principal would likely endorse based upon available patient 

information (Nguyen, 2011). However, the agency literature emphasizes the healthcare provider has 

his or her own utility function, which he or she seeks to maximize. This utility function may partially 

or fully correspond with the principal’s, or an agent’s utility may differ completely (Ludwig et al., 

2010). Ultimately the agent may allow his or her own utility to prevail. This is where the principal-

agent problem arises: the agent (i.e., provider) may choose to maximize his or her own utility, which 

may not coincide with the principal’s (i.e., health plan) interests (Nguyen, 2011). 

There are a number of defining characteristics for agency relationships (Frølich et al., 2007). 

First, the two parties involved have differential capabilities to perform various functions and it is, 

therefore, desirable for one party (the principal) to delegate tasks to a second party (the agent). 

Clinical uncertainty intensifies the differential abilities between the two parties in that with no 

standardized treatment guidelines, healthcare providers have more latitude with the type and 

frequency of services offered (Cromwell et al., 2011). Second, the parties are focused on divergent 

goals. For example, although quality is important to both health plans and healthcare providers, 

providers may be more focused on maximizing their revenue, whereas health plans may be more 

concerned with cost control rather than provider income (Frølich et al., 2007). And third there is 

asymmetry of information between the two parties (Frølich et al., 2007; Ludwig et al., 2010). 

Kenneth Arrow expanded upon this concept in his work and noted that asymmetry may work in the 

favor of the agent for a couple of reasons (Arrow, 1963). First, the principal is not able to differentiate 

whether the agent allows his or her own utility function to prevail when carrying out a delegated task. 
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The majority of existing payment compensation structures in healthcare currently are FFS. FFS is a 

suboptimal solution to the principal-agent problem in that it encourages the exploitation of 

information asymmetries (Robinson, 2001). Second, measuring indicators is the only way to gauge an 

agent’s productivity and the principal cannot distinguish whether the agent’s actions are in the interest 

of the principal, or if the agent seeks to optimize the indicators to satisfy his or her own interests (i.e., 

agent’s utility) (Cromwell et al., 2011; Nguyen, 2011). 

Structuring provider payment as P4P is intended to address the principal-agent problem in a 

number of ways (Cromwell et al., 2011). First, objective quality measures are selected for the P4P 

program to be used in provider performance evaluation. Evidence reviews, expert panels, and relevant 

organizations develop clinical guidelines that are used to generate quality measures. Within the 

pharmacy profession, national groups such as CMS, Pharmacy Quality Alliance (PQA), the Joint 

Commission, and National Committee Quality Assurance (NCQA), oversee the development and 

dissemination of quality measures adopted by health plans (Centers for Medicare and Medicaid 

Services, 2016e). Second, payments are directly tied to improvements in performance. By tying a 

percentage of provider revenue to improvements in objective measures of quality performance, P4P 

offers an economic incentive to improve quality as opposed to solely increasing the quantity of 

services offered, as is the case under FFS. 

2.4.2 Psychology Theory 

Provider behavior modification in a P4P program is intended to enhance patient-centered care 

through improved efficiency and quality of services offered (Golden, 2008). Psychologists have 

suggested individual providers’ characteristics, such as intrinsic motivation, professionalism, and 

altruism, may impact a provider’s response to incentives (Frølich et al., 2007). Therefore, theories 

using a psychological perspective may be insightful to understand healthcare providers’ behavior in 

response to a P4P program. Psychology-derived theories discussed below include extrinsic 

motivators, intrinsic motivators, and expectancy theory. 
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Extrinsic and Intrinsic Motivators 

Motivators have been classified as extrinsic and intrinsic (see Table 2.1) (Golden, 2008; 

Price, 2001). Generally, an extrinsic motivator is coupled with some type of explicit reward 

(monetary or non-monetary), whereas intrinsic motivation refers broadly to an individual’s desire to 

perform a task. Herzberg’s theory includes two categories of factors postulated to affect workers’ 

motivation in various industries and settings: (1) motivators encouraging productivity; and (2) dis-

satisfiers (Cromwell et al., 2011).  

 
Table 2.1. Extrinsic and Intrinsic Work Motivators for Healthcare Practitioners 

Extrinsic Motivators Intrinsic Motivators 
• Money, fringe benefits, perquisites 

(i.e., discretionary fringe benefits) 
• Patient appreciation 
• Avoiding paperwork, bureaucracy 
• Extent and nature of job hierarchy 
• Recognition, status; immediate supervisor 

support 
• Workload, working conditions, job stress (i.e., 

ambiguity, conflict, workload, inadequate 
resources) 

• Accomplishment of difficult tasks, correct diagnoses, 
effective treatments 

• Job involvement; learning new skills 
• Autonomy, flexibility 
• Contributing to community and profession; job 

satisfaction 
• Collegial relationships with peers (i.e., co-worker 

social support) 
• Link between effort and successful outcomes 

Adapted from (1) Cromwell, J., Trisolini, M. G., Pope, G. C., Mitchell, J. B., & Greenwald, L. M. (2011). Pay 
for performance in health care: Methods and approaches (Vol. 1): RTI Press. (2) Price, J. L. (2001). Reflections 
on the determinants of voluntary turnover. International Journal of Manpower, 22(7), 600-624. 
 

More specifically, extrinsic motivation uses rewards (i.e., compensation, promotion, recognition) or 

fines to increase employees’ willingness to perform a task. Additional external motivators may 

include paid time off, large office space with windows, a reserved parking space, and first-class 

travel. Many individuals appreciate external acknowledgement from management and colleagues, 

especially when recognition is tied to enhanced rank, increased pay, and/or increased decision 

authority regarding their work and performance. Conversely, some external factors function as dis-

satisfiers and impede work productivity. Dissatisfiers may include onerous workloads and 

unsatisfactory working conditions. Pharmacists working in a range of retail settings (i.e., supermarket, 

mass merchandiser, and independent pharmacies) have reported their workload as high or excessively 
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high (Midwest Pharmacy Workforce Research Consortium, 2010). A high workload may have a 

negative effect on job-related issues, such as job performance, motivation to work at the pharmacy, 

and job satisfaction (Kreling et al., 2006; Schafheutle, Seston, & Hassell, 2011). Patient-care related 

issues might also be negatively impacted by a heavy workload, which affects a pharmacist’s time 

spent in contact with patients, quality of care provided to patients, and opportunity to address drug 

therapy problems. In addition, the types of tasks to which a pharmacist devotes his or her time 

impacts the services he or she is able to offer in their practice setting. In a 2009 national survey of 

pharmacists in the US, pharmacists practicing in the community setting (i.e., independent, chain, mass 

merchandiser, or supermarket pharmacies) reported that at least 70 percent of their time is devoted to 

medication dispensing and approximately 10 percent of their time is dedicated to patient care services 

(Midwest Pharmacy Workforce Research Consortium, 2010). 

One of the most influential external motivators for individuals is money. Money has been 

noted as one of the top five priorities for physicians (Shortell & Kaluzny, 2006). Healthcare providers 

invest a substantial amount of time and financial resources in their professional training that allows 

them to perform complex tasks to address patients’ health issues, and they typically believe a high 

salary is required in return (Cromwell et al., 2011). The external motivation of money is another 

reason P4P programs may influence provider behavior. One concern with extrinsic motivators, 

especially those involving money, is the risk of the ‘crowding out’ effect it may have on an 

individual’s intrinsic motivation (Berenson et al., 2013). P4P programs place emphasis on patient care 

services and rewarding pharmacists based upon process measures of patient health outcomes. The 

nature of the extrinsic factor – positive or negative – may differentially impact the pharmacy 

organization, either motivating (if positive) or impeding (if negative) the response to quality measures 

assessed in the P4P program. 

Alternatively, intrinsic motivation, such as professionalism in healthcare, has been thought to 

be the inherent inclination of providers. That is, to practice for the sake of achieving healthy 

outcomes in their patient population. Innate, self-driven factors include an individual’s satisfaction in 
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accomplishing a challenge task for the sake of completion and the utility derived from advancing his 

or her skill set and/or knowledge. Psychological rewards that inspire intrinsic motivation in providers 

are arguably unparalleled in other career fields. These intrinsic rewards include: completing tasks 

successfully; providing continuous, long-term care to patients; and occasionally saving lives or curing 

diseases (Cromwell et al., 2011). The tighter the link between an individual’s effort and perceived 

success, the more internal drive a person will have to exert effort in the workplace (Cromwell et al., 

2011). 

Because of pharmacists’ clinical training, it is important for them to agree with the clinical 

relevance of P4P program quality targets in a P4P program (Meterko et al., 2006). Considerations 

about whether the quality measure is evidence-based and whether achieving the target will actually 

improve the health of a provider’s patient should be assessed. Additionally, Meterko et al. 

hypothesize providers’ behavior in a P4P program may be determined in part by their perceived 

control of activities and resources necessary to achieve quality targets (Meterko et al., 2006). For 

example, if providers believe successful achievement of quality metrics is more dependent upon 

patients’ behavior rather than pharmacy services, they may be less inclined to fully engage in 

pursuing P4P quality metrics. 

It is important to also consider that the interaction of extrinsic and intrinsic motivators. An 

extrinsic motivator, such as a financial incentive, may adversely affect a provider to alter his or her 

behavior in a way that leads to undesired outcomes for a particular patient population. For example, 

healthcare providers might disproportionately focus care processes on incentivized outcomes rather 

than providing comprehensive healthcare to all patients (Kao, 2015). This adverse outcome as a result 

of an intrinsic motivator weakening an intrinsic one is commonly referred to as the “undermining” 

(Deci & Ryan, 1985) or “crowding out” (Frey & Jegen, 2001) effect. Previous studies have detected 

that when performance-dependent financial incentives are implemented, they may crowd out 

preexisting intrinsic motivation by undercutting the provider’s sense of autonomy and competence, 

potentially yielding lower quality performance (Deci & Ryan, 1985; Fryer, 2013). In designing a P4P 



 173 

program, it is ideal to create the right alignment of performance measures with the financial incentive 

(Kao, 2015). In the selection of healthcare performance measures to use in a value-based program, 

measure aspects should be considered, including: balance between measure simplicity and 

comprehensiveness; number of measures assessed relative to the required number to adequately 

assess performance; scope of the measure (targeted vs. global); satisfaction of the measure’s face 

validity to the provider; and the provider’s perceived and actualized ability to impact the performance 

measure. In the design of the financial incentive, the size and nature (reward vs. penalty) should be 

examined.  

Expectancy Theory 

Social psychologists have directed attention to the subject of individual motivation, 

specifically focusing on the effect of the social context (Golden, 2008). Literature in this area touches 

on theories of equity, leadership, goal setting, and expectancy. Victor Vroom’s expectancy theory and 

its study of individual motivation has gained substantial attention over the past few decades (Golden, 

2008; Vroom, 1964). Expectancy theory postulates an individual’s actions are related to his or her 

expectancy of a desired outcome and upon the value, significance, or attractiveness of the outcome to 

the individual (Mitchell, 1974). Vroom describes an individual’s motivation as the “force” prompting 

an individual to carry out an action or behavior (Lawler & Suttle, 1973). The force is determined by 

the combination of: (1) the individual’s expectancy that an expected outcome will follow the act or 

behavior; and (2) the valence of an outcome. Three elements comprise Vroom’s expectancy theory: 

expectancy; valence of an outcome; and instrumentality. 

Expectancy is defined as the individual’s belief regarding the probability of an action or 

behavior leading to the achievement of a desired outcome (Golden, 2008). An outcome is anything an 

individual desires to attain (Mitchell, 1974). Valence refers to the significance, desirability, and 

anticipated satisfaction with an outcome. Valence of an outcome is distinguishable from the value of 

an outcome in that value refers to the actual satisfaction gained from attaining an outcome (Mitchell, 
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1974).  Instrumentality is defined as an individual’s estimated probability of attaining a second-order 

outcome (e.g., bonus payment) as a result of achieving an associated first-order outcome (e.g., 

increasing patients’ medication adherence) (Golden, 2008). In other words, instrumentality refers to 

the extent to which an individual perceives an outcome will lead to the attainment of another outcome 

(Mitchell, 1974). Instrumentality specifically refers to the outcome-outcome association (e.g., 

increased patient adherence to medication results in a pharmacy’s bonus payment in a P4P program), 

which differentiates from expectancy, which is the action-outcome association (e.g., an adherence 

program targeting specific patients who meet quality measure criteria results in a pharmacy’s bonus 

payment in a P4P program) (Mitchell, 1974). 

2.4.3 Organization Theory 

Economic agency theory described above is a simplified scenario in which a health plan (i.e., 

principal) incentivizes a healthcare provider (i.e., agent) to address certain medication outcomes (i.e., 

quality measures) for the health plan’s beneficiaries. In practice, this scenario is more complex and 

needs to be expanded upon to: (1) reflect the real-world implementation of a P4P program; and (2) 

inform factors that should be included in an evaluation of a P4P program’s impact on guiding 

provider behavior to target select quality measures. To start, an individual healthcare provider is not 

typically targeted for the P4P program. Instead, the incentive is directed at the provider’s organization 

(i.e., pharmacy chains, provider groups, hospitals, practices, or integrated delivery systems) 

(Cromwell et al., 2011). In turn, the structures, processes, and culture of the agent’s organization may 

also influence the success of a P4P program; this effect may be either positive or negative (Cromwell 

et al., 2011). The overall impact of the incentive program for providers may directly impact practice 

behavior, as they have changed in some way to respond to the financial reward of a P4P program and 

prioritized the achievement of specific quality measures (Meterko et al., 2006). Organizational 

theorists support the incorporation of organizational theories in evaluations, as they believe quality is 

an organizational issue (Kimberly, 2003). Cromwell et al. highlight four concepts of organizational 
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theory that may help evaluate an organization’s impact on the implementation and success of a P4P 

program: (1) ownership, (2) institutional layers, (3) culture, and (4) change management and quality 

improvement (Cromwell et al., 2011). 

Ownership 

The effect of payments to organizations based on performance has been largely studied in 

organizations where individuals within the organization are either the owner or the employee, but not 

both (Town, Wholey, Kralewski, & Dowd, 2004). However, not all healthcare organizations are 

structured in this manner. The degree of ownership in healthcare ranges from provider being a 

salaried employee with a company to a provider owning and operating their own practice. Along this 

spectrum, providers may have varying degrees of ownership, such as partnerships, stock options, and 

various other ways in which healthcare providers are tied to the financial performance of the 

organization. 

Within a P4P program, a provider-owner will be incentivized differently (i.e., directly) and 

have more financial investment in the organization compared to a salaried provider who is not 

directly incentivized in a P4P program and has no financial investment in the organization. 

Specifically for community pharmacies, a pharmacist may own the pharmacy and receive direct 

bonus payments for the store’s performance in a P4P program. Conversely, a pharmacist may be a 

salaried employee and receive a portion of the bonus, no bonus, a different incentive, or not be 

informed at all about the P4P program, depending upon how the pharmacy organization decides to 

respond to the financial incentive. It is, therefore, important to consider the healthcare provider’s role 

in ownership as it relates to the P4P program payment when evaluating a P4P program. 

Institutional Layers 

The hierarchy of the healthcare organization should be considered when determining how 

incentives are incorporated into and impact the organization. Healthcare organizations are unique in 
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that lower institutional levels are not always completely embedded within higher levels (Cromwell et 

al., 2011). This institutional classification has been referred to as an “incompletely contained 

hierarchical nest” (Town et al., 2004). Embedded within the organization are a number of different 

layers within which providers practice.  One way in which the institutional layer structure has been 

proposed is: (1) patients see more than one provider; (2) providers work with other providers, teams, 

or multispecialty groups; (3) providers practice within multi-group provider organizations; (4) 

providers contract with multiple health plans; and (5) providers adjust their practice to comply with 

varying consumer choices and/or healthcare utilization allowance within health plans (i.e., health 

maintenance organizations, preferred provider organizations, point-of-service plans) (Cromwell et al., 

2011). The nested nature of the institution suggests that a providers’ response to an incentive may be 

dependent upon: (1) from where the incentive initiates; and (2) where the recipient of the incentive 

lies within the institution. 

Incentives may theoretically start from any layer within the institution. Additionally, the 

incentive structure is not uniform for all parties involved and may matriculate through the 

institutional layers differentially (Town et al., 2004). Transmission methods for incentives targeting 

patients may vary from passing through an individual provider to creating a standardized cognitive or 

organization process (Town et al., 2004). The institutional layer targeted for the incentive program 

affects the capability of the incentive to have an impact on quality improvement, given the resources, 

decision-making authority, and influence of the institutional layer. The theory of quality improvement 

suggests incentives targeted at the group-level, rather than towards individuals, will have a stronger 

likely impact on the inducement of change in the practice infrastructure and/or the stimulation of care 

processes and coordination among providers (Conrad & Perry, 2009; Kuhn, 2003). Ultimately all 

incentive structures must be in aligned in a way that motivate each layer involved to address selected 

quality measures if the P4P program is to be successful (Cromwell et al., 2011). 

The nested organizational structure suggests all relationships a provider has within the 

organizational layers should be considered when evaluating incentives and their impact. Multiple 
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incentive structures may exist and interact within institutional layers (Town et al., 2004). If P4P 

programs are to be successful and effective, other incentive strategies external to P4P must be aligned 

with the P4P program’s goals (Cromwell et al., 2011). Theory suggests the effect of an incentive on 

impacting provider behavior may be weakened if an institutional layer has already implemented other 

incentive programs or if another layer with whom the provider works have competing incentives 

(Frølich et al., 2007; Town et al., 2004). Examples of other counteracting economic incentives that 

may be considered include much larger reimbursement for FFS care and/or the threat of malpractice 

lawsuits, which may motivate healthcare providers to practice more defensively (Cromwell et al., 

2011). The impact of the financial incentive of a P4P program is also dependent upon the size of the 

purchaser and whether the purchaser has the ability to substantially affect a healthcare organization’s 

revenue (Town et al., 2004). 

Organizational Culture 

Schein defines culture as “a pattern of shared beliefs and assumptions” (Schein, 2004). 

Shared beliefs and values of members of an organization define the organization’s culture (Jacobs, 

Ashcroft, & Hassell, 2011). The study of organizational culture is about understanding individuals’ 

perceptions about the organization and how these perceptions influence their work behavior. 

Organizational theorists have highlighted the importance of an organization’s culture in its success 

and ability to yield high performance (Jacobs et al., 2011). As healthcare reforms, it is recommended 

that organizations change the culture within the working environment, alongside necessary structure- 

and process-related reform, to improve performance (i.e., safety and quality of patient care). 

There is a wide variation in the cultural environment of healthcare organizations. Some organizations 

emphasize free flow of information and cooperation among providers, whereas others encourage 

provider competition, which may dis-incentivize teamwork and sharing of information (Cromwell et 

al., 2011). Brown adapted Schein’s model and defines culture as being categorized into three 

dimensions: (1) artifacts, technology, and behavior patterns; (2) beliefs, values, and attitudes; and (3) 
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basic assumptions (A. Brown, 1995). Jacobs et al. have identified dimensions of organizational 

culture, each of which could potentially cut across layers of Brown’s model of organizational culture 

(see Figure 2.2) (Jacobs et al., 2011). 

Figure 2.2. Aspects of Organizational Culture 

 
 

Change management and quality improvement 

 In order to improve quality, a healthcare organization must have the ability to initiate, foster, 

and implement change. A number of different change strategies may be used to successfully 

implement services, processes, and/or structures directed at achieving quality measures. In a 

qualitative analysis, Roberts et al. used organizational theory to develop a conceptual framework to 

identify facilitators of pharmacy practice change (A. S. Roberts et al., 2003). Organizational change 

was one element of organizational theory used in the conceptual framework. Roberts et al. used 
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Borum’s categories of organizational change strategies as the theoretical underpinning to their 

conceptual framework: rational change; natural change; open change; and political change (see Table 

2.2) (A. S. Roberts et al., 2003). Rational change strategy employs a focus on efficiency and uses 

redesign to advocate change. Innovation is at the center of natural change strategy, which uses 

methods such as fostering communication and creating an identity. Open change strategy cultivates 

self-learning through mobilizing interest and supporting creativity among individual healthcare 

providers to define problems and drive change. Modification of control structures is the main focus of 

political change strategy, employing health policy and legislative mechanisms to support influence 

and negotiation. 

 

Table 2.2. Adaptation of Borum's Categories of Organizational Change Strategies 

Strategy Focus Change Agent Challenge 

Rational 

• Rationalizing 
• Efficiency 
• Redesign 
• Tuning 

Leaders and analysts Implementation 

Natural 

• Innovation 
• Communication and 

interaction processes 
• Creating identity 

Leaders and process 
consultants 

Commitment, transfer, 
and implementation 
processes 

Open 
• Self-learning 
• Uses movement and 

momentum 

Actors within organizational 
field 

Incomplete learning 
process 

Political 

• Health policy and legislative 
policies 

• Control structure 
modification 

• Influence and negotiation 

Individuals and groups 
in/around the organization Legitimizing 

Adopted from Roberts, A. S., Benrimoj, S. I., Chen, T. F., Williams, K. A., Hopp, T. R., & Aslani, P. (2005). 
Understanding practice change in community pharmacy: a qualitative study in Australia. Res Social Adm 
Pharm, 1(4), 546-564. doi: 10.1016/j.sapharm.2005.09.003 

 

Historically, a business case for allocating resources to quality improvement has not existed 

in healthcare as reimbursement models were not structured to motivate providers. P4P provides 

rational for the business case in that it: (1) links reimbursement directly to quality measures; and (2) 
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ensures financial benefits from quality improvement efforts accrue to the organization responsible for 

the implementation investment (Cromwell et al., 2011). 

A number of studies have highlighted the importance of autonomy, supervisor support, and 

management style in mediating positive worker outcomes (e.g., job satisfaction, organizational 

commitment, risk of errors) (Carroll, Jowdy, & Features Submission, 1986; Desselle & Tipton, 2001; 

Grasha, 2002; A. Kahaleh & Gaither, 2007; A. A. Kahaleh & Gaither, 2005; Kong, 1995; 

Lerkiatbundit, 2000; MacKeigan & McGhan, 1988; Wolfgang, 1994). Supervisor support and 

autonomy have been found to be positively associated with job satisfaction and organizational 

commitment (Desselle & Tipton, 2001; Kong, 1995; Lerkiatbundit, 2000). Articles evaluating the 

professional culture in a community pharmacy addressed pharmacy ethics, communication, 

professional image and attitude, and the pharmacy’s physical environment. Hall’s professionalism 

model was used in a study to measure pharmacists’ attitudes on six dimensions: (1) use of the 

professional organization as a major referent; (2) belief in public service; (3) belief in self-regulation; 

(4) sense of calling; (5) belief in autonomy; and (6) belief in continuing competence (Segal, Jacobs, & 

Funk, 1987). There exists a dual nature between an organization’s business role versus their 

professional role that may impact the perceptions of individuals within the pharmacy organization and 

their behavior. On one side, community pharmacists are trained health professionals and value 

positive outcomes for their patients. On the other, the requirement for strong business performance is 

of equal necessity for the survival of community pharmacy organizations. Clark and Mount 

developed a measure of pharmacy service orientation to assess the degree to which pharmacy 

organizations practice pharmaceutical care along three dimensions: (1) patient-product orientation; 

(2) quality-quantity focus; and (3) professional-technical work (Clark & Mount, 2006). In studies 

investigating the process of practice change within the community pharmacy (e.g., implementing 

cognitive pharmaceutical services), the importance of teamwork and openness in communication 

were identified as contributors of change (Doucette & Koch, 2000; Hopp, Sørensen, Herborg, & 

Roberts, 2005; A. S. Roberts, Benrimoj, Chen, Williams, & Aslani, 2008; A. S. Roberts et al., 
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2005).  Roberts et al. found that aspects of organizational culture contributed to the implementation of 

cognitive pharmaceutical services: pharmacy layout (physical environment), and relationships and 

communication and teamwork with physicians (internal vs. external focus) (A. S. Roberts et al., 

2008). Jacobs et al. specified that the entrepreneurial orientation of the organization applied to both 

the business/professional role of the organization as well as the attitudes toward change and 

innovation (Jacobs et al., 2011). Entrepreneurial orientation has been defined by a group of 

researchers as being comprised of six dimensions: (1) innovativeness; (2) proactiveness; (3) 

autonomy; (4) competitive aggressiveness; (5) risk taking; and (6) motivation (Doucette et al., 2006; 

T. Jambulingam & Doucette, 1999; Thanigavelan Jambulingam, Kathuria, & Doucette, 2005). 

   

2.5 How to Evaluate Pharmacy P4P: A Conceptual Framework 

Conceptual models evaluating the impact of P4P programs on healthcare organizations and 

providers have been presented in the literature (Frølich et al., 2007; Mehrotra et al., 2010; Meterko et 

al., 2006; Town et al., 2004; Young et al., 2005), however none have focused specifically on the 

impact of an incentive targeting community pharmacies. Therefore, a theory-derived conceptual 

framework is proposed below to identify factors that may contribute to a pharmacy’s performance in 

a P4P program. The use of economic incentives to promote quality and efficiency in healthcare takes 

place in a complex environment in which various factors, not only related to financial rewards, 

influence provider behavior (Cromwell et al., 2011). Research conducted in the area of healthcare 

incentive structures has identified that a multifaceted approach should be taken to evaluate factors 

associated with achieving outcomes (Cromwell et al., 2011; Frølich et al., 2007; Town et al., 2004). 

This proposed conceptual framework is intended to complement, integrate, and expand upon previous 

P4P models; Donabedian’s structure-process-outcome model; as well as the extant economic, 

psychology, and organizational theory as it relates to pharmacy service provision and incentives 

(Berenson et al., 2013; Cromwell et al., 2011; Donabedian, 1988; Frølich et al., 2007; Golden, 2008; 
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Jacobs et al., 2011; Ludwig et al., 2010; Mehrotra et al., 2010; Meterko et al., 2006; Mitchell, 1974; 

Nguyen, 2011; Price, 2001; A. S. Roberts et al., 2003; Town et al., 2004; Vroom, 1964; Young et al., 

2005). The framework serves to depict how the integration of P4P and other factors may affect the 

pharmacy environment and subsequently impact a pharmacy’s capability to perform well on 

medication-related quality measures. 

The proposed conceptual framework outlines four major domains: (1) incentive; (2) pharmacy; 

(3) other influencing factors; and (4) P4P program measures (see Figure 2.3). The framework is 

arranged to depict hypothesized relationships between domain components. Listed in Table 2.4 are 

categories for each domain. For every category, corresponding variables are delineated for 

consideration to include in evaluations of pharmacy P4P programs. 

 

Figure 2.3. Conceptual Framework for Evaluation of a Pharmacy Pay-for-Performance Program 
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2.5.1 Incentive Domain 

The pharmacy P4P incentive program within the incentive domain stems from the economic 

agency theory. The principal-agent relationship exists between the payer, such as a health plan, (i.e., 

the principal) and the agent (i.e., community pharmacy). In the framework of a P4P program, the 

health plan offers bonus payments to in-network community pharmacies to incentivize the 

pharmacies to target medication-related outcomes for the health plan’s beneficiaries. The relationship 

facilitates a health plan’s delegation of the pharmaceutical care of its patients to an in-network 

community pharmacy. Information asymmetry may exist between the pharmacist and the health plan 

in that health plans may not: (1) possess the clinical expertise to assess a patient; (2) have detailed 

information about the patient to make an informed clinical decision about the care provision for the 

patient; and/or (3) have enough personnel resources to provide care on a patient by patient basis. 

Therefore, the provision of care for the health plan’s beneficiaries is delegated to the pharmacist 

(Dudley, 2004).  

Financial incentives that have been used in value-based incentive initiatives include: bonuses 

(i.e., payer payments for provider achievement of target requirements for quality measures); 

withholds (i.e., payer withholding of reimbursement based on provider’s inability to achieve target 

requirements for quality measures); adjustable reimbursement schedules (i.e., payer reimbursement 

based on service complexity with retroactive assessment of achievement of quality measures and 

subsequent reimbursement adjustment); and quality grants (i.e., payer funding of proposed quality 

improvement programs) (Cromwell et al., 2011). Nonfinancial rewards, such as preferred networks 

and public report cards, may also be implemented, either as standalone programs or complimentary to 

financial incentives (Cromwell et al., 2011). 

2.5.2 Pharmacy Domain 

There are three dimensions within the pharmacy domain: (1) pharmacy management, (2) 

pharmacy operations, and (3) pharmacists, and (4) pharmacy support staff (e.g., pharmacy 
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technicians). For the pharmacy management, the financial incentive may function as an extrinsic 

motivator to potentially improve the pharmacy’s profit if target quality measures are met. The clinical 

nature of the program may also extrinsically or intrinsically motivate the pharmacy management in 

other ways outside of the financial aspect. For example, the recognition the pharmacy receives for 

performing well in the program may function as an extrinsic motivator for the pharmacy 

management. An example of the incentive program motivating the pharmacy management 

intrinsically would be the link between the effort exerted within the pharmacy to perform well in the 

program and achieving successful outcomes.  

Beyond intrinsic and extrinsic motivation, expectancy theory – comprised of the concepts of 

expectancy, valence, and instrumentality – may offer insight into the reaction of pharmacy 

management to a financial incentive program. In terms of expectancy (i.e., individual’s belief 

regarding the probability of an action or behavior leading to the achievement of a desired outcome), 

pharmacy management must perceive a performance measure as attainable via pharmacy services. If 

management does not believe pharmacy services will impact the particular performance measure, 

they many not be stimulated to invest pharmacy resources into diversifying service offerings. 

Stemming from expectancy, consideration of valence (i.e., individual’s significance, desirability, and 

anticipated satisfaction with an outcome) may indicate whether pharmacy management not only 

believe a measure is attainable but also perceive the measure as worthy of resource attainment. For 

example, if a measure was derived from sound conceptual and empirical evidence, it may be more 

worthy than a performance measure lacking clinical evidence. Lastly, examination of instrumentality 

(i.e., individual’s estimated probability of attaining a second-order outcome as a result of achieving an 

associated first-order outcome) as it relates to pharmacy management will identify whether they 

believe that performing well in a P4P program (e.g., increasing patients’ medication adherence) will 

lead to a financial reward (i.e., bonus payment) (Golden, 2008; Vroom, 1964). 

The pharmacy management controls the operations of the pharmacy. The operations aspect, namely 

structure and process, is included in the framework because Donabedian’s Structure-Process-
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Outcome model specifies it is important to examine these components in quality assessment. A 

community pharmacy’s structure consists of the financial, human, and material resources of the 

pharmacy. Structural elements consist of staffing (e.g., pharmacists, technicians), facility amenities 

(e.g., designated counseling area), pharmacy practice tools (e.g., technology present in setting), and 

staff accreditations and certifications. The resources available and explicit designation of staff tasks 

contribute to the executing of pharmacy processes. Processes may include any phase of the 

medication utilization process: (1) order interpretation, (2) dispensing, (3) administering, (4) and/or 

monitoring drugs. For example, in several pharmacy settings technicians are required to gather 

standardized intake information from patients (e.g., name, address, insurance, other medications) to 

ensure the pharmacist has enough information to evaluate therapy appropriateness, claim acceptance, 

and legal requirements that must be met. Another example involves the pharmacist providing patient 

counseling to every patient receiving a new prescription to discuss proper therapy use, expected side 

effects, and potential symptom signs for adverse reactions. 

The operational aspects directly impact how the pharmacist and pharmacy staff function in 

the pharmacy environment. The pharmacist may be extrinsically or intrinsically motivated by the 

structure and process of the pharmacy in a negative or positive way. An extrinsic recognition of 

contributing successfully to the P4P program may extrinsically motivate a pharmacist, whereas the 

pharmacist’s workload (e.g., emphasis on focusing only on dispensing) may be an extrinsic 

dissatisfier for him or her. The pharmacist may be intrinsically motivated if the process of the 

pharmacy allows more time for him or her to perform pharmaceutical care services and the 

pharmacist’s job satisfaction increases because he or she was given an opportunity to apply clinical 

skills. Alternatively, an example of an intrinsic dissatisfier may a situation where the pharmacist was 

not able to establish a relationship with a patient’s prescriber to make the necessary medication 

changes to achieve a quality measure (i.e., a non-collegial relationship between the pharmacist and 

prescriber). Additionally, depending upon the extent to which pharmacists are involved in the P4P 
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program and share in any bonus rewards received, elements of expectancy, valence, and 

instrumentality discussed above for pharmacy management also apply to pharmacists.  

The relationship between the support staff (e.g., pharmacy technicians) and pharmacists may also 

impact the pharmacy’s ability to provide PCS. Roberts et al. found that having sufficient having 

sufficient and adequately trained staff contributed to successful implementation of PCS (A. S. Roberts 

et al., 2008). Additionally, the increased workload of expanding pharmacy service offerings will 

require staff support to ensure other services key to pharmacy operations (e.g., prescription 

dispensing) are functioning at required standards. 

2.5.3 Other Factors Domain 

Within the other factors domain, there are two dimensions: (1) organizational characteristics, 

and (2) patient characteristics. As described above, four aspects of organizational theory may help to 

evaluate the organization’s impact on the implementation and success of a P4P program: (1) 

ownership, (2) institutional layers, (3) organizational culture, and (4) change management and quality 

improvement. It is important to consider the pharmacy management’s and pharmacists’ role in 

ownership as it relates to the P4P program payment when evaluating a P4P program because it may 

impact the individual’s investment and dedication to ensure the pharmacy performs well in the 

program. For example, a pharmacist may own the pharmacy and receive direct bonus payments for 

the store’s performance in a P4P program. Conversely, a pharmacist may be a salaried employee and 

receive a portion of the bonus, no bonus, a different incentive, or not be informed at all about the P4P 

program, depending upon how the pharmacy organization decides to respond to the financial 

incentive. It is, therefore, important to consider the healthcare provider’s role in ownership as it 

relates to the P4P program payment when evaluating a P4P program. 

The layers nested within a healthcare institution indicate it is important to consider the origin of the 

incentive as well as the recipient. In the pharmacy P4P program, the health plan incentivizes the 

management of affiliated pharmacy organizations to focus on specific medication measures for their 
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patient population. In turn, the pharmacy organizations may respond to the incentive by implementing 

management-level behavioral changes or by offering their own incentives (which may be financial or 

non-financial) to the individual pharmacists responsible for the care of the health plan’s patients. In 

the case of a pharmacy P4P program, the pharmacy organization may, for example, incentivize 

pharmacists to offer more counseling sessions to improve a patient’s medication adherence or they 

may implement a standardized process of enrolling patients into a medication synchronization system. 

In order to make the program a success, the healthcare system “layers” should be considered. In the 

context of the community pharmacy, the institutional layer structure may be represented as: (1) 

patients collecting prescriptions and receiving services from more than one pharmacist (2); patients 

retrieving medications at more than one pharmacy; (3) pharmacists work at more than one pharmacy; 

(4) pharmacists work under a store manager; and (5) store managers work with pharmacy owners or 

district representatives to execute the company’s clinical strategies (see Figure 2.4).  

 

Figure 2.4. Institutional Layers of Chain and Independent Community Pharmacies 
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Given the diversity in the cultural environment of healthcare organizations. A better 

understanding of the organizational culture within a community pharmacy may provide insight into 

understanding what cultural aspects contribute to a pharmacy achieving medication-related quality 

measures. The healthcare organization’s capacity and interest to initiate, foster, and implement 

change also warrants examination. In the example of a P4P program targeting medication-related 

quality measures, there must be a capacity to restructure the pharmacy to, for example, allow 

pharmacists the time to provide pharmaceutical care services in addition to prescription dispensing. 

Roberts et al. found that aspects of organizational culture contributing to the implementation of 

cognitive pharmaceutical services (CPS) were complex and involved both internal and external 

factors (A. S. Roberts et al., 2008). Some elements found to contribute to the integration of CPS (i.e., 

facilitators of practice change) were: pharmacists’ relationship with physicians; pharmacy service 

remuneration; pharmacy layout (i.e. pharmacy’s physical environment relative to program 

implementation); consumer demand for pharmacy services (i.e., patient expectation for certain 

services); sufficient and appropriately trained pharmacy staff; pharmacy team’s communication, 

teamwork, and involvement in implementing change; and engaging external support and assistance 

(e.g., reaching out to experts/consultants to help implement pharmacy changes). 

The second dimension of patient characteristics should be considered because variations 

among the patients visiting certain pharmacies may impact how the pharmacy performs in an 

incentive program. Risk adjustment is intended to improve the ability to derive equitable and 

comparative conclusions about healthcare quality. Averting incorrect conclusions or inferences about 

quality is meaningful to: (1) consumers (e.g., patients) and purchasers (e.g., payers) in making an 

informed decision regarding where to obtain care; (2) payers, health plans, and providers with respect 

to rewards and/or penalties based on quality performance; and (3) health plans and providers in 

relation to public reputation and the ability to provide quality care to various subpopulations for 

which they serve (National Quality Forum, 2014). The NQF has suggested that two divergent 

perspectives on incorporating risk adjustment in quality assessment share the same concern about 
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worsening health disparities. In favor of risk adjustment, it is imperative to adjust for patient 

sociodemographic factors in order to create an equitable foundation upon which comparative 

conclusions are made about quality. In contrast, the criticism to risk adjusting is to avoid obscuring 

disparities; setting a lower standard for patients with disparities; and/or creating disincentives for 

healthcare providers and plans to improve care to untargeted patients (National Quality Forum, 2014). 

Evidence of sociodemographic factors impacting health and healthcare has been documented (Agency 

for Healthcare Research and Quality (AHRQ), 2014; Bach, Pham, Schrag, Tate, & Hargraves, 2004; 

National Quality Forum, 2014). Studies have demonstrated lower sociodemographic factors (e.g., low 

income, minimal education, homelessness) are associated with worse patient outcomes (e.g., high 

morbidity/mortality, increased readmission rate, worse quality of life) (Meyer, 2013; National Quality 

Forum, 2014). Zaslavsky and Epstein have found associations between patient sociodemographic 

factors and certain Healthcare Effectiveness Data and Information Set (HEDIS) performance 

measures and noted adjustment of sociodemographic characteristics may have a substantial impact on 

health plan comparisons for some health plans and/or performance measures (Zaslavsky & Epstein, 

2005). Young et al. found in a study of 478 health plans with Medicare Part D beneficiaries, adjusting 

contractors’ adherence scores for socioeconomic status (defined as % enrollees who qualified for 

financial subsidies, minority status, and not having a high school diploma) would impact the 

distribution of performance ratings among contractors, reducing the performance differentials 

attributable to beneficiaries’ socioeconomic status.  

Many of the issues associated with patients’ sociodemographic factors and outcomes may 

also apply to process performance measures, notably when the process measure is not under the direct 

control of the provider and requires the patient to act in some way (National Quality Forum, 2014). 

This is especially relevant in evaluating community pharmacies’ achievement of medication-related 

quality measures because getting a prescription filled is contingent upon the patient picking up the 

medication. In a study assessing quality scores for 685 pharmacies serving 137,497 eligible Medicare 

beneficiaries, Dharmarajan et al. concluded not adjusting for patient case-mix may penalize 
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pharmacies that are actually high performing, resulting in undue penalties for serving a sicker patient 

population, while potentially simultaneously rewarding pharmacies serving a healthier patient 

population (Dharmarajan, Bentley, Banahan Iii, & West-Strum, 2014). The authors recommended 

investigation regarding the use of risk adjusted quality indicators may lead to better evaluation of 

pharmacy quality. 

There are also noteworthy exceptions where studies found no difference in health plan quality 

performance when assessing certain patient factors. Trivedi et al. found that among 151 Medicare 

health plans, high-quality plans had racial disparities comparable in magnitude to low-quality plans 

when evaluated for a subset of HEDIS outcome measures (Trivedi, Zaslavsky, Schneider, & Ayanian, 

2006). Furthermore, Trivedi et al. found that nationally observed racial disparities for the measures 

were for the most part attributable to differences in outcomes between black and white enrollees 

within the same health plan as opposed to differences in the proportion of black and white enrollees 

across health plans (Trivedi et al., 2006).  

The NQF suggests the relationship between resource use and costs varies, as disadvantaged 

patients could use less resources due to inability to access and/or use of healthcare services or these 

patients may use more resources because higher disease severity as a result of preventative and early 

diagnostics. Given the gap in knowledge regarding the need to risk adjust patients when evaluating 

healthcare organizations for performance, the National Quality Forum has reported that various 

patient demographic factors (e.g., income, education, age, race) have been shown to influence the 

results on outcome performance measures (National Quality Forum, 2014). Furthermore, the 

organization recommends that each performance measure should be assessed individually to 

determine whether it is appropriate and necessary to adjust for sociodemographic factors. Ultimately, 

risk adjustment strategies should be informed by conceptual relationship to the outcome (or process 

of interest) with complementary empirical evidence establishing the relationship of potential patient 

factors to performance outcomes (or processes). Risk factors and their strength of association with an 

outcome (or process) are unique to each distinct performance measure (National Quality Forum, 
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2014). Examples of clinical and sociodemographic factors affecting the complexity of a patient’s 

condition, which can influence the ability of providers to influence outcomes for the patient, are listed 

Table 2.3. Further research is warranted to identify measure-specific patient factors and determine 

whether the factors differentially impact healthcare organizations under assessment for performance. 

Table 2.3. Patient Clinical and Sociodemographic Complexities to Consider for Risk Adjustment of 
Performance Measures 

Patient Clinical Complexities Patient Sociodemographic Complexities 

• Severe primary condition (e.g., metastatic 
cancer, end-stage renal disease) 

• Poverty (e.g., low income and/or no liquid 
assets 

• Multiple chronic conditions • Low levels of formal education, literacy, and/or 
health literacy 

• Concurrent mental and/or physical health 
problems • Limited English language proficiency 

• Disease(s) affect multiple organ systems 
• Minimal or no social support (e.g., unmarried, 

living alone, no assistance for fundamental 
health-related tasks) 

• Disease(s) causes significant functional 
deficit and/or disability 

• Inadequate living conditions (e.g., homeless, 
unsanitary home environment, high crime risk 
in area) 

• Condition(s) requires multiple provider care 
and/or specialized care site(s) 

• Lack of community resources (e.g., social 
support programs, public transit, affordable 
retail outlets) 

Adapted from National Quality Forum. (2014). Risk adjustment for socioeconomic status or other sociodemographic 
factors. Retrieved from 
http://www.qualityforum.org/Publications/2014/08/Risk_Adjustment_for_Socioeconomic_Status_or_Other_Sociodemograp
hic_Factors.aspx on 27 March 2016. 
 

2.5.4 P4P Program Measures Domain 

The fourth domain, pharmacy P4P quality measures, represents performance targets that are 

unique to the particular P4P program under evaluation. Performance targets of interest may be clinical 

performance measures, non-financial outcomes, or financial results (Frølich et al., 2007). Of the few 

pharmacy P4P program that are known to exist (or have previously existed), performance metrics 

have generally focused optimal medication use, such as adherence and high-risk medication use in the 

elderly, and cost containing measures, such as generic dispensing rate (HealthPartners, 2014; 

Humana, 2008; Inland Empire Health Plan, 2015; Modi, 2015). Optimal medication use measures are 

generally derived from CMS’ Medicare Advantage bonus plan mentioned previously. CMS created 
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the star rating system in 2007 to support its efforts to define, measure, track, and reward quality 

healthcare and health plan performance (Academy of Managed Care Pharmacy; American 

Pharmacists' Association, 2014). The star rating system was intended to help inform beneficiaries’ 

enrollment decisions; function as a source for compliance and enforcement actions for health plans; 

and encourage improvement in the Medicare Advantage marketplace (Centers for Medicare and 

Medicaid Services, 2015g; Reid et al., 2013). To put into perspective the magnitude of the impact 

CMS’ QBP demonstration program has had, Medicare Advantage health plans receive funds from the 

federal government to provide benefits to over 17 million enrolled Medicare beneficiaries, comprising 

more than 30 percent of the Medicare population (Senger, 2015). In 2015, the CMS Star ratings 

program impacted almost 2,000 Medicare Advantage plans nationwide (Jacobson, 2015). For health 

plans’ performance on quality measures, CMS paid out to health plans an estimated $3.1 billion in 

bonus payments in 2012, indicating this program is a notable opportunity for health plans to improve 

provision of quality care for patients and substantially increase their revenue (Kaiser Family 

Foundation, 2011). 

In 2015, Medicare’s Part C star rating system was comprised of 33 quality measures (Centers 

for Medicare and Medicaid Services, 2014). The Part D Star rating system for drug plans included 13 

quality measures as well as display measures tracking medication safety for performance feedback. 

Health plans’ star ratings were calculated based on four data sources: (1) Healthcare Effectiveness 

Data and Information Set (HEDIS) quality measures; (2) Consumer Assessment of Healthcare 

Providers and Systems (CAHPS) surveys; (3) Medicare Health Outcomes Survey (HOS); and (4) 

CMS administrative data (Kaiser Family Foundation, 2011; Reid et al., 2013). Health plan scores 

were based on the types and quality of services provided to beneficiaries using a five-point rating 

scale: five stars = excellent; four stars = above average; three stars = average; two stars = below 

average; and one star = poor. CMS bonus payments rewarded to Medicare Advantage health plans for 

performance related to patient outcomes present a substantial opportunity for health plans to increase 

revenue while improving the health of covered beneficiaries. The weights applied to performance 
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measures in CMS’ Star rating system are particularly pertinent to pharmacy involvement and should 

be targeted by pharmacists. In 2015, outcome and intermediate outcome measures were weighted 

three times as the scores of process measures. Patient experience and access measures were weighted 

1.5 times more than process measures (Centers for Medicare and Medicaid Services, 2014). Of the 

ten triple weighted measures, eight were either directly or indirectly associated with medication 

therapy and, thus, the overall rating was most impacted by medication-related intervention. Three of 

these triple weighted measures were Medicare Part C (i.e., health services) intermediate outcome 

measures: (1) diabetes care – blood sugar controlled; (2) diabetes care – cholesterol controlled; and 

(3) controlling blood pressure (Centers for Medicare and Medicaid Services, 2014). The remaining 

five triple-weighted measures were Medicare Part D (i.e., drug services) intermediate outcome 

measures and included: (1) high-risk medication; (2) diabetes treatment (note this measure was retired 

in July of 2015); (3) medication adherence for diabetes medications; (4) medication adherence for 

hypertension (renin-angiotensin system antagonists); and (5) medication adherence for cholesterol 

(statins) (Centers for Medicare and Medicaid Services, 2014).  

It is important to select measures, both process and outcome in nature, that are evidence-based 

and clinically appropriate. Members of the Pharmacy Quality Alliance (PQA) developed all five of 

the triple-weighted Part D Star medication-related performance measures (Pharmacy Quality 

Alliance, 2016b). In 2006, leaders at CMS helped to create PQA to develop standards for medication-

related performance measurement and reporting for community pharmacies. PQA is a multi-

stakeholder, consensus-based group of over 100 members. PQA’s membership base is comprised of 

health plans, pharmacy benefit management companies, professional associations, federal agencies, 

pharmaceutical manufacturers, consumer advocates, technology and consulting groups, and 

universities (Pharmacy Quality Alliance, 2016b). PQA is devoted to promoting and facilitating the 

development and reporting of quality performance measures associated with medication use, as well 

as disseminating best practices for improving medication use (Pharmacy Quality Alliance, 2016c). 

PQA appoints development teams comprised of members from various organizations to create, test, 
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and refine proposed quality measures. Once a developing quality measure is drafted, the entire PQA 

membership base has the opportunity to vote for the endorsement of the particular measure 

(Pharmacy Quality Alliance, 2016a). In addition, the National Quality Forum (NQF), an organization 

CMS uses to evaluate Medicare Part D plans, has endorsed a few of the PQA quality measures related 

to medication use. NQF, a nonprofit membership organization, also sets the national strategy for 

healthcare quality measurement and reporting (National Quality Forum, 2016). It should be noted that 

organizations other than PQA also affect medication quality measures, such as The Joint 

Commission; Patient-Centered Primary Care Collaborative; Agency for Healthcare Research and 

Quality; Health Services Resources Administration; CMS; and federally-funded Quality Improvement 

Organizations at the state level (Nau, 2011). 

Of the five triple-weighted, PQA-developed quality measures, two (high-risk medication4 use 

in the elderly and diabetes treatment5) are associated with medication safety, whereas the remaining 

three are related to medication adherence. The performance measure addressing the use of high-risk 

medications in older patients was adapted from the HEDIS measure known as ‘Drugs to be Avoided 

in the Elderly’ (DAE) (Pharmacy Quality Alliance, 2016d). The DAE measure was created to identify 

elderly patients (i.e., 65 years or older) who receive at least two fills of a medication that is 

considered to place the patient at high risk for adverse drug-related events (Pharmacy Quality 

Alliance, 2016d). The list of medications to be monitored in the CMS Part D performance measure is 

subset of the American Geriatric Society’s Beers criteria for potentially inappropriate use of 

medication in the elderly population (American Geriatrics Society 2012 Beers Criteria Update Expert 

Panel, 2012). The three medication adherence quality measures include oral anti-diabetic 

medications, antihypertensive agents, and statins. To measure adherence, the PQA-recommended 

Proportion of Days Covered (PDC) metric is used. This particular metric defines adherence as greater 
                                                        

4 In 2017, CMS will change the “high risk medication use in elderly” measure to a process indicator (Centers for Medicare 
and Medicaid Services, 2016a). 
5 CMS retired the diabetes treatment measure on July 31, 2015 and did not include the measure in the 2015 year of service 
report (Centers for Medicare and Medicaid Services, 2015a). This medication-related quality measure was not evaluated in 
this study and information is, therefore, not provided about the measure. 
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than 80 percent of days covered. Each CMS quality measure specifies a target number of patients who 

should be adherent by PDC standards for each medication of interest. Medication adherence is 

especially important for Star ratings because the performance on these measures impacts the three 

triple-weighted Part C measures described previously (diabetes care – controlled blood sugar; 

diabetes care – controlled cholesterol; and controlled hypertension). 

These five Part D measures account for 50 percent of the health plan’s Part D performance 

score and may be directly influenced by community pharmacy efforts (Centers for Medicare and 

Medicaid Services, 2014). The large impact on a health plan’s score that can affect a health plan’s 

revenue and member enrollment places pharmacists in a position to play an active role in the 

interprofessional healthcare team to aid health plans in optimizing appropriate medication use, 

reducing medication-related problems, and improving health outcomes among beneficiaries 

(Academy of Managed Care Pharmacy, 2014; Reid et al., 2013). Community pharmacists are ideally 

positioned given their frequent contact with patients and greater likelihood to see the totality of 

patient care (Academy of Managed Care Pharmacy; American Pharmacists' Association, 2014). 

Community pharmacists have access to some medication history and can engage with beneficiaries at 

a local level and establish relationships with prescribing providers. Therefore, pharmacists are 

uniquely positioned to: optimize appropriate medication use; reduce medication-related problems; 

and improve patient health outcomes through the interdisciplinary delivery of patient care services 

(Academy of Managed Care Pharmacy, 2014). 

To effectively encourage the improvement of quality in the community pharmacy, at least 

three incentives are available to function as motivation: (1) regulation; (2) public reporting; and (3) 

financial (Nau, 2009). Regulation is a set of rules defining the practice or administration of 

healthcare, such as the state board accreditation of pharmacies and CMS’ requirement that eligible 

Medicare beneficiaries receive comprehensive medication reconciliation services. Public reporting is 

derived from one of the foundations of value-driven healthcare: transparency. CMS has websites 

dedicated to consumer-accessible report cards on hospitals, providers, and health plans (Centers for 
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Medicare and Medicaid Services, 2016b). Financial incentivizing is an approach public and private 

payers have started to use with providers, hospitals, and health plans to link healthcare service 

provision payment to quality. In a 2008 nationally representative sample of nonfederal allopathic and 

osteopathic physicians, 69 percent reported variable compensation (i.e., as opposed to fixed), with 

payment being most frequently tied to productivity (68 percent), and less often to quality of care (19 

percent), patient satisfaction (21 percent), or resource use (14 percent) (Chien et al., 2014). Hospitals 

are held to quality standards in CMS’ Medicare hospital value-based purchasing program, where the 

top 20 percent of hospitals receive bonus payments while the lowest 20 percent have payments 

withheld (Nau, 2009). CMS also plans to sponsor P4P demonstration programs with skilled nursing 

facilities (Centers for Medicare and Medicaid Services, 2016f). 

Ultimately measures are program-specific and have the potential to vary across payers. Thus, 

pharmacy management should familiarize themselves with all payers and performance measures 

influencing their reimbursement. 

2.6 Conclusion 

Although there is inconclusive evidence that P4P improves healthcare quality in a cost-efficient 

manner, large private and government payers are transitioning quickly toward value-based payment 

models (Eijkenaar et al., 2013; Van Herck et al., 2010). As focus on improving the quality of 

healthcare provision continues to develop, opportunities for pharmacists to provide direct PCS 

beyond dispensing will continue to advance along with expanded reimbursement mechanisms that 

extend beyond traditional product dispensing (Avalere Health LLC, 2015). Previous research 

evaluating the effect of FFS pharmacist reimbursement for PCS has found an increase in the provision 

and reporting of PCS completed in the community pharmacy with payment for services (D. B. 

Christensen et al., 1999; Cranor & Christensen, 2003). However, little research to date has been 

conducted to examine the effect of introducing a financial incentive with pharmacies on medication-

related quality measures. In theory, if pharmacists behave similar to other healthcare professionals 
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receiving P4P remuneration, then an improvement in the quality of pharmacy services should be 

observed (Nau, 2009). As more health plans initiate pharmacy P4P programs, there exists a need to 

define factors that should be considered for inclusion in analytic assessments of these financial 

incentive programs. Therefore, many questions still remain unanswered with respect to pharmacies 

and P4P programs (Nau, 2009). This framework may be used as a foundation upon which to design 

studies to investigate the association between community pharmacy factors and performance in a P4P 

program. 
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Table 2.4. Potential Determinants of Pharmacies' Performance in a Pay-for-Performance Program 

Conceptual Model Domain Variables 
Incentive   

Financial incentive characteristics • Financial salience: incentive award amount relative to resource input necessary to achieve quality 
measure (revenue potential and impact on recipient’s costs to meet quality measure) (Frølich et al., 2007; 
Meterko et al., 2006) 

• Incentive recipient: institutional layers the incentive through which an incentive must matriculate 
(pharmacist vs. manager vs. owner/organization); principal-agent (payer-recipient) relationship (Frølich 
et al., 2007; Ludwig et al., 2010; Town et al., 2004) 

• Payment schedule: frequent, small payments vs. single, lump sum payment (Mehrotra et al., 2010) 
• Payment timing: time between care services and bonus payment (Mehrotra et al., 2010) 
• Payment type: incentive vs. baseline payments; payment bonus vs. withhold; financial vs. non-financial 

incentive; reward vs. punishment (Frølich et al., 2007; Mehrotra et al., 2010; Town et al., 2004) 
• Purchaser size: whether purchaser size is large enough to impact the pharmacy with an incentive program 

(Town et al., 2004) 
Other characteristics • Control of quality measure: perceived attainability; control over resources and processes necessary to 

achieve quality measure (Frølich et al., 2007; Meterko et al., 2006) 
• Competing incentives: other incentives that may counteract the P4P incentive program (e.g., another 

larger purchaser’s incentive) (Cromwell et al., 2011) 
• Program awareness: familiarity with quality measure definition and complexity to understand the 

program (Mehrotra et al., 2010; Meterko et al., 2006) 
• Program feedback: frequency and nature of feedback reported to incentive recipient (Frølich et al., 2007; 

Meterko et al., 2006) 
• Provider’s financial environment: reimbursement from health plans for services; other incentives in 

place; preferred network status (Conrad, 2015; Frølich et al., 2007) 
• Non-financial incentive: public reporting, peer approval (Frølich et al., 2007; Town et al., 2004) 
• Regulations: rules defining the practice or administration of healthcare (Nau, 2009) 

Pharmacy  
Pharmacy Management  • Adaptability: degree to which management can adapt to market surroundings (Thanigavelan 

Jambulingam et al., 2005) 
• Entrepreneurial orientation: degree to which management are autonomous, competitively aggressive, 

proactive, innovative, risk taking, and motivated (Thanigavelan Jambulingam et al., 2005) 
• Extrinsic motivator(s): financial, fringe benefits, perquisites, patient appreciation, avoiding 

paperwork/bureaucracy, nature of job hierarchy, recognition/status, working conditions, job stress 
(Cromwell et al., 2011; Price, 2001) 

• Intrinsic motivator(s): task accomplishment, job involvement, skill diversification, autonomy, job 
satisfaction, collegial relationship with peers, perceived link between success and outcomes (Cromwell et 
al., 2011; Price, 2001) 

• Involvement in incentive program: degree to which management are involved in the program and devote 
resources to meeting the quality measure 

• Management characteristics: demographic, education, employment status, role in pharmacy, years in 
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Conceptual Model Domain Variables 
practice, altruism, professionalism, workload, management style (Frølich et al., 2007; Jacobs et al., 2011; 
Midwest Pharmacy Workforce Research Consortium, 2004) 

• Practice organization: owner vs. employee; individual’s stake in incentive program (portion of incentive 
received) (Town et al., 2004) 

Pharmacy Operations Characteristics 
Structure & Processes  

• Pharmacy institutional layer structure: structural layer of the organization as it pertains to patients, 
pharmacists, and management levels (Cromwell et al., 2011) 

• Change management: pharmacy’s change approach to align pharmacy resources to meet quality measure 
performance thresholds (A. S. Roberts et al., 2005) 

• Pharmacy processes: dispensing/specialized product-related services, informational services, 
pharmaceutical care services, measure-specific processes (process implemented to address specific 
quality measure, such as medication adherence) (Doucette et al., 2006) 

• Pharmacy structure: pharmacy staffing, pharmacy layout, resource adequacy, practice setting type, 
technology present in setting, external support/assistance (Doucette et al., 2006; Doucette et al., 2012; A. 
S. Roberts et al., 2008) 

Pharmacist  • Extrinsic motivator(s): financial, fringe benefits, perquisites, patient appreciation, avoiding 
paperwork/bureaucracy, nature of job hierarchy, recognition/status, working conditions, job stress 
(Cromwell et al., 2011; Price, 2001) 

• Intrinsic motivator(s): task accomplishment, job involvement, skill diversification, autonomy, job 
satisfaction, collegial relationship with peers, perceived link between success and outcomes (Cromwell et 
al., 2011; Price, 2001) 

• Pharmacist characteristics: demographic, education, employment status, role in pharmacy, years in 
practice, altruism, professionalism, workload (Frølich et al., 2007; Jacobs et al., 2011; Midwest Pharmacy 
Workforce Research Consortium, 2004) 

• Pharmacist professional attitude: attitude about professional organization, public service, self regulation, 
autonomy, continuing competence (Segal et al., 1987) 

• Practice organization: owner vs. employee; individual’s stake in incentive program (portion of incentive 
received) (Town et al., 2004) 

• Pharmacist-prescriber relationship: relationship pharmacist has established with patient’s prescriber 
address patient’s medication needs (Doucette et al., 2006; Farris & Schopflocher, 1999) 

Other  
Organizational Characteristics • Organizational culture: professional culture, entrepreneurial orientation, professional role orientation, 

leadership, structural autonomy, working patterns (Jacobs et al., 2011; Thanigavelan Jambulingam et al., 
2005) 

• Ownership: degree of ownership (e.g., partnership, stock option, none) (Town et al., 2004) 
• Pharmacy service orientation: way in which pharmacy organizations practice pharmaceutical care 

(patient vs. product orientation; quality vs. quantity focus; professional vs. technical work) (Clark & 
Mount, 2006) 

Patient Characteristics • Patient clinical complexities: severe primary condition; multiple chronic conditions; concurrent mental 
and/or physical health problems; disease(s) affect multiple organ systems; disease(s) causes significant 
functional deficit and/or disability; condition(s) requires multiple provider care and/or specialized care 



 200 

Conceptual Model Domain Variables 
site(s) (Frølich et al., 2007; National Quality Forum, 2014) 

• Patient sociodemographic complexities: poverty; low levels of formal education, literacy, and/or health 
literacy; limited English language proficiency; minimal or no social support; inadequate living 
conditions; lack of community resources (National Quality Forum, 2014) 

• Other patient factors: insurance type  
Performance Measures  

Quality measures 
 

• Clinical relevance: whether quality measure is based on clinical evidence and targetable by provider (i.e., 
clinically appropriate) (Meterko et al., 2006) 

• Measure perception: expectancy, valence, instrumentality (Golden, 2008; Vroom, 1964) 
• Measure type: process measure, outcome measure, perceived objectivity of measure (Cromwell et al., 

2011; Donabedian, 1988; Frølich et al., 2007) 
• Outcome type: economic, clinical, humanistic (Kozma et al., 1993) 
• Performance threshold: single, absolute threshold vs. multiple, tiered thresholds (Mehrotra et al., 2010) 
• Targetable measures: number of performance measures (Town et al., 2004) 

Note: This list is not comprehensive and may be modified. References are not exhaustive but indicate use of concepts in the literature. 
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3 Instrument Development 

3.1 Introduction 

In 2013, the United States (US) spent an estimated $3 trillion on healthcare, or $9,523 per 

person, representing a 17.5 percent share of the economic spending (Centers for Medicare and 

Medicaid Services, 2015f). Although significant investments have been made in the provision of 

healthcare services, a gap still remains in the level of health actualized as a result of proportional 

spending (Institute of Medicine Committee on Quality of Health Care in America, 2001). It is 

estimated that 30 percent of total healthcare expenditures could be eliminated without compromising 

quality through the improvement in areas of overuse, misuse, and waste (Midwest Business Group on 

Health, 2003). Furthermore, it has been estimated that medication-related problems, such as poor 

medication adherence, have been associated with $290 billion in avoidable healthcare costs (New 

England Healthcare Institute, 2008). 

To address the gap in medication-related healthcare quality, comprehensive, pharmacist 

provided direct patient care has been shown to favorably impact patients’ therapeutic, safety, and 

humanistic outcomes (Chisholm-Burns et al., 2010) with a positive return on investment for 

healthcare payers (Perez et al., 2009; Schumock et al., 2003; Touchette et al., 2014). Over the past 

couple of decades, service provision in the community pharmacy has undergone a substantial 

transformation from only offering medication dispensing and delivery services to participation in 

offering specialized pharmaceutical care services (PCS) that are a value-added clinical component of 

the healthcare system (Schumock et al., 2003; Touchette et al., 2014). Pharmacists are ideally 

positioned to transition away from the profession’s traditional dispensing role toward one that focuses 

on the application of applied knowledge, clinical experience, and evidence-based practices, clinical 

pharmacists are equipped to provide PCS that improve disease management; use of rationale drug 

therapy; health promotion; and disease prevention (Burke et al., 2008; Chan et al., 2008).  
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Recent healthcare policy changes have catalyzed the pharmacy profession’s transition to 

offering services beyond medication dispensing, such as the 2003 Medication Prescription Drug, 

Improvement, and Modernization Act (MMA) and 2010 Patient Protection and Affordable Care Act 

("Medicare Prescription Drug Improvement and Modernization Act of 2003," 2003; "The Patient 

Protection and Affordable Care Act," 2015). The MMA recognized the pharmacist’s role in clinical 

therapeutic care through the establishment of a reimbursement mechanism for medication therapy 

management (OutcomesMTM) services for beneficiaries enrolled in Medicare Part D programs 

(Ramalho de Oliveira, Brummel, & Miller, 2010). The Patient Protection and Affordable Care Act 

established reimbursement models for multidisciplinary care integrating pharmacists into the clinical 

care team through the implementation of Patient-Centered Medical Homes (PCMHs) and 

Accountable Care Organizations (ACOs) to enhance continuity of care (Touchette et al., 2014). 

Both private and public healthcare payers have acknowledged the impact pharmacists may 

have on patients’ medication-related outcomes and have started to expand pharmacists’ payment 

model beyond dispensing reimbursement. The first payment models used capitation or fee-for-service 

(e.g., resource-based relative value scale establishing a fixed pay rate per intervention) (Chan et al., 

2008). The main types of pharmacy services remunerated include MTM, disease management, and 

non-dispensing medication-related services (e.g., prescription counseling; identifying and resolving 

adverse drug reactions and drug interactions). Since the release of the IOM report, payers, both 

private and public, as well as policy makers have started to transition the healthcare service 

reimbursement models toward a value-based reimbursement schedule, such as pay-for-performance 

(P4P) (James, 2012; Mullen et al., 2010). Rather than simply paying a provider for completing a 

service, P4P models reimburse providers based on meeting partial or total target outcomes (Cromwell 

et al., 2011). 

More recently, payers have started to acknowledge pharmacists’ ability to impact the plan’s 

Star performance rating and have, consequently, evolved the pharmacy payment models into value-

based reimbursement schedules, such as pay-for-performance (P4P). Rather than simply paying a 



 203 

provider for completing a service, P4P models reimburse providers based on meeting partial or total 

target threshold for medication-related outcomes (Cromwell et al., 2011). Of the few pharmacy P4P 

program that are known to exist (or have previously existed), performance metrics have generally 

focused optimal medication use, such as adherence and high-risk medication use in the elderly, and 

cost containing measures, such as generic dispensing rate (HealthPartners, 2014; Humana, 2008; 

Inland Empire Health Plan, 2015; Modi, 2015). As more pharmacy P4P programs are established, 

methods for evaluating the programs need to be applied (Cromwell et al., 2011). This study’s 

objective was to develop theoretically-derived questionnaires designed to elicit from pharmacists and 

pharmacy management: (1) pharmacy characteristics; and (2) pharmacy personnel factors thought to 

be associated with achieving quality measures specified for a pharmacy P4P program.  

3.2 Methods 

 To create survey instruments to measure pertinent pharmacy characteristics and pharmacy 

personnel factors, a multi-step, mixed-methods process was followed (DeVellis, 2012). Development 

process steps included the: (1) use of a theory-derived operational model to inform variable selection 

for instruments; (2) generation of an item pool based on a review of the literature and semi-structure 

interviews; (3) selection of response choices for each item; (4) use of an expert panel to select items; 

and (5) use of a “think aloud” protocol with representatives of the target survey population to modify 

items. The University of Arizona’s institutional review board approved this study. 

Inland Empire Health Plan (IEHP) designed and implemented the pharmacy P4P program 

used as the focus of developing the questionnaires for this study. IEHP’s program focused on six 

medication-related quality measures: medication adherence (diabetes, hypertension, cholesterol), 

asthma controller therapy management, high-risk medication use in the elderly, and generic 

dispensing rate (Inland Empire Health Plan, 2015). Definitions for each quality measure are listed in 

Table 3.2.1. IEHP is a not-for-profit health plan serving over one million Medicaid and Medicare 

beneficiaries in California. 
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Table 3.2.1. Inland Empire Health Plan's Pharmacy Pay-for-Performance Quality Measures, 
Benchmarks, and Point Values (Inland Empire Health Plan, 2015). 

Quality Measurement Description 1st 
Target 

Bonus 
Target Point Value 

Diabetes  
Medication Adherence* 

 
Percent of enrolled beneficiaries 18 
years or older with a PDCa at 80 
percent or over across the classes of 
diabetes medicationsb during the 
measurement period. 
  

71% 77% 1.5 

Hypertension  
Medication Adherence* 

Percent of beneficiaries 18 years and 
older with a PDC at 80 percent or 
over for renin-angiotensin system 
antagonist medicationsc during the 
measurement period. 
 

72% 79% 1.5 

Hypercholesterolemia 
Medication Adherence* 

Percent of enrolled beneficiaries 18 
years of older with a PDC at 80 
percent or over for statin cholesterol 
medication(s) during the 
measurement period. 
 

68% 75% 1.5 

Absence of  
Controller Therapy in 
Asthmatic Patients** 

Percent of enrolled beneficiaries 18 
years or older with asthma who were 
dispensed more than 3 canisters of 
short acting beta2 agonist inhalers 
over a 90-day period and who did not 
receive controller therapy during the 
same 90-day period. 
 

30% 25% 2.25 

Use of High-Risk 
Medications in Elderly** 

Percent of enrolled beneficiaries 65 
years or older who received two or 
more prescription fills for the same 
high-riskd during the period 
measured. 
 

8% 5% 2.25 

Generic Dispensing Rate* Percent of generic medications to 
total medications dispensed. 83% 85% 1 

a PDC = proportion of days covered; PDC was calculated as the total number of days the patient had dispensed medication 
divided by the number of days before the next prescription refill. Patients were deemed adherent if the proportion of days 
covered is at least 80%. 
b Diabetes medication = biguanide drug, a sulfonylurea drug, a thiazolidinedione drug, or a dipeptidyl peptidase-4 inhibitor; 
plan members taking insulin were not included 
c Hypertension medication = angiotensin converting enzyme inhibitor, angiotensin receptor blocker, or a direct renin 
inhibitor 
d High-risk medications included in the calculation may be found at: 
http://pqaalliance.org/images/uploads/files/HRM%20Measure%202013website.pdf 
* A higher percentage indicated successful achievement of the quality measurement.  
** A lower percentage indicated successful achievement of the quality measurement. 
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3.2.1 Conceptual Framework and Operational Model 

 A conceptual framework, which is discussed in depth in Chapter 2, was previously developed 

to explore the theoretical elements that may contribute to a pharmacy’s participation and performance 

in a financial incentive program. A P4P program is intended to incentivize a pharmacy organization 

to focus on specific outcomes, however theories from economic, psychology, and organizational 

behavior disciplines suggest pharmacist behavior is driven by factors in addition to the financial 

aspect of the program (Berenson et al., 2013; Cromwell et al., 2011; Frølich et al., 2007; Golden, 

2008; Jacobs et al., 2011; Ludwig et al., 2010; Mehrotra et al., 2010; Meterko et al., 2006; Mitchell, 

1974; Nguyen, 2011; Price, 2001; A. S. Roberts et al., 2003; Town et al., 2004; Vroom, 1964). 

Elements from each of these theories, along with Avedis Donabedian’s model of service quality, were 

incorporated into the conceptual framework (Donabedian, 1988). Figure 3.1 depicts the conceptual 

framework. From this framework, an operational model was derived to identify items to include in the 

questionnaires developed in this study.  
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Figure 3.1. Proposed Conceptual Framework for Evaluation of a Pharmacy Pay-for-Performance 
Program 

 

 

To select conceptual framework components to retain in the operational model, a 

questionnaire development panel, comprised of the author and dissertation committee members, met 

to discuss the operational model and to iteratively select model components. The questionnaire 

development panel collectively had expertise in: pharmacy pay-for-performance program design; 

reimbursement attainment for PCS; pharmacy quality improvement; CMS’ star measure rating 

system; and questionnaire development and assessment. During discussions among the questionnaire 

development panel, the primary consideration in selecting components to keep in the operational 

model was whether the panel agreed the component was important in measuring the outcome of 

interest: pharmacy performance measures assessed in IEHP’s pharmacy P4P program. To ensure final 

instrument length was acceptable to respondents and minimized response burden, it was essential to 
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reduce the number of operational model components to a “reasonable” quantity. The questionnaire 

development panel along with members of the target respondent population provided feedback 

regarding “reasonable” questionnaire length. 

The operational model was used to inform domain, dimension, variable, and item selection 

for the survey instruments. Figure 3.2 lists the four domains included in the operational model: (1) 

incentives; (2) pharmacy characteristics; (3) other influencing factors; and (4) pharmacy P4P quality 

measures. A full description of domain selection is provided in Chapter 2. The first three domains 

were used to inform instrument development. For all dimensions in each domain, the questionnaire 

development panel chose certain variables specified in Chapter 2 to measure in the questionnaires. 

Selected variables are listed in Table 3.2.2. The panel’s variable selection process was based on the 

hypothesis that included variables would have some relationship with the pharmacy’s performance on 

quality measures. To the author’s knowledge, an evaluation of a pharmacy P4P program has not 

previously been conducted. Thus, the panel’s variable selection was based on theory; review of the 

literature; and applied experience with quality measures and questionnaires development. 

To operationalize measuring each variable and to test the model, two populations were 

selected for whom the instruments were intended to target: (1) pharmacy management and (2) 

pharmacists. Pharmacy managers were selected because IEHP chose to communicate with these 

pharmacy personnel about the financial incentive program (i.e., pharmacists were not contacted 

directly with notification about the P4P program). Pharmacists were chosen because they are familiar 

with the day-to-day procedures on site at the community pharmacy.  
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Figure 3.2. Operational Model for Pharmacy Pay-for-Performance Program Evaluation 

 

  

Pharmacy 
Pay-for-Performance (P4P) 

Incentive Program

Incentive Pharmacy Other Factors

Pharmacy 
Management

Pharmacist

Pharmacy Operations
(Structure & Process) 

Medication Adherence Asthma Therapy High-Risk Medications Generic Dispensing Rate

Pharmacy P4P Quality Measures

Organizational	
Characteristics

Note: domains are listed in black boxes and dimensions are listed in white boxes.



 209 

Table 3.2.2. Selected Variables for Inclusion in Questionnaire Development 

Domain Dimension Variable 

Incentive  
P4P Program: Financial Program’s financial salience 

P4P Program: Non-financial Program awareness 
Program understanding 

Pharmacy 
 

Management  Program involvement 
Role in pharmacy 

Operations: Structure 

Personnel 
Prescription volume 
Shift length 
Software display capability 

 Staff accreditations 

Operations: Process 

Adherence management 
Asthma management 
Chronic disease management 
Patient communication method 
High-risk medication use counseling 
Patient counseling 

Pharmacist  

Non-dispensing ability 
Pharmacist-prescriber relationship 
Post-graduation pharmacy experience 
Role in pharmacy 
Workload 
Workload effect 

Other Influencing 
Factors Organizational Characteristics 

Adaptability 
Innovativeness 
Pharmacy focal emphasis  
Proactiveness 
Risk-taking 

  

3.2.2 Item Pool Generation 

 A critical literature review was conducted to create an item pool for each variable in the 

operational model (Grant & Booth, 2009). For variables not previously researched, such as pharmacy 

management’s response to a P4P program, semi-structured interviews were conducted with pharmacy 

managers. Once the comprehensive item pool was created, a subset of items was selected using expert 

evaluation and questionnaire development panel consensus to determine which items should be 

retained in the final instruments. The process of item selection is described below.  
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Literature review 

The aim of the literature review was to identify and review existing instruments that were 

intended to measure variables specified in the operational model. A critical literature search was 

conducted using PubMed, EMBASE, and Google Scholar (Grant & Booth, 2009). Pharmacy terms 

included:  with terms including: “pharmacist survey/questionnaire;” “pharmacy 

survey/questionnaire;” “pharmacy care services;” “medication therapy management;” “cognitive 

pharmaceutical services;” “performance based incentive;” “value based incentive;” and “pay for 

performance.” Articles identified were examined for existing instruments related variables or 

concepts that may contribute to item creation. Citation searches of key articles were performed to 

identify other relevant articles.  

Semi-structured interviews 

 The second method used for item generation was semi-structured interviews. The aim of the 

semi-structured interviews was to augment concepts not identified or lacking in detail in the existing 

literature. The interview script (Appendix 6.3) was developed from a review of the literature and 

dialogue among researchers. The semi-structured interview script covered topics aimed to: (1) 

investigate the pharmacy managerial staff’s reaction to the initiation of a P4P remuneration program 

and the perceived impact of the program for their pharmacy; (2) identify possible solutions to 

achieving quality measures; (3) examine the process of implementing new services or workflow shift 

in the community pharmacy to address quality measures; (4) determine how managerial staff view the 

role of pharmacy staff in initiating and implementing change; and (5) identify management staff’s 

perceived motivators and barriers to targeting quality measures. 

One researcher coordinated and conducted the recruitment of pharmacy management 

interview participants. Multiple recruitment methods were used, including a list of community 

pharmacy management personnel from the health plan; references from a pharmacy services 
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administrative organization affiliate; and personal connections made at professional pharmacy 

organization conferences. Potential participants were contacted via phone or email and provided 

information about the purpose of the interviews and their use to develop questionnaires. One-on-one 

semi-structured interviews were conducted from August 2014 through March 2015 with a 

convenience sample of 15 pharmacy management representatives affiliated with independent and 

chain pharmacies in IEHP’s network. Prior to the semi-structured interviews, verbal informed consent 

from participants to conduct and record the interviews was obtained. Questions included in the 

interview script were presented during each interview and, when necessary, appropriate probing 

questions were asked. At the end of each interview, participants were given the opportunity to share 

additional comments about pay-for-performance and medication-related quality measures not 

addressed in the interview topics. Participants did not receive any compensation for interview 

completion. Major themes derived from interviews were used to help identify additional items for the 

item pool.  

3.2.3 Item Selection 

Once item pool generation was completed, item inclusion was evaluated separately for each 

variable. Items were assessed for inclusion in the instruments in the following ways: (1) reflection of 

item’s purpose (i.e., whether the item conceptually related to the variable for which it was meant to 

measure); (2) redundancy (i.e., whether multiple items were thought to cover the same concept); (3) 

number of items (i.e., whether enough variables were included to ensure appropriate variable 

representation); (4) characteristics of good and bad items (e.g., ensuring that items were only asking 

one question and were not double-barreled); and (5) positively and negatively worded items 

(DeVellis, 2012). A subgroup of variables in the operational model was determined to represent latent 

constructs (i.e., latent variables, which are variables that cannot be observed directly), including: P4P 

program’s financial salience; program understanding; program involvement; adherence management; 

asthma management; chronic disease management; non-dispensing ability; pharmacist-prescriber 
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relationship; workload effect; adaptability; innovativeness; pharmacy focal emphasis; proactiveness; 

and risk-taking. Multiple items were identified as indicators of each of these latent variables. Items 

were divided into a pharmacist questionnaire and a pharmacy management questionnaire and are 

listed in Appendix 6.4 and Appendix 6.5, respectively. 

Expert Evaluation 

 It is essential to consider the instrument’s validity when developing an instrument. Validity 

represents the extent to which the instrument measures what it aims to measure (DeVellis, 2012). 

Content, construct, and criterion validity are three common types of validity considered when 

developing and/or validating and instrument (Lynn, 1986). Content validity, which will be examined 

in this study, is the determination of the content relevance or representativeness of the each item in an 

instrument (Lynn, 1986). The content validity of items in both survey instruments was evaluated 

using: (1) a content validity index; and (2) think aloud instrument assessments.   

 In the first phase of content validity assessment, the validity of both the pharmacist and 

pharmacy management questionnaires was quantified using an index of content validity (CVI) (Lynn, 

1986). The content validity approach was an adaptation of a method employed in Odedina and 

Segal’s validation of a behavioral pharmaceutical care scale (Odedina & Segal, 1996).  

Ten experts from pharmacy organizations and academia were chosen to adjudicate both 

instruments. The experts were selected on the basis of their thorough knowledge of pharmaceutical 

care in the community pharmacy; pharmacy quality measures; and pay-for-performance program 

design. Four of the experts were academic professors or instructors with a history of educating 

pharmacy students to deliver pharmaceutical care services and research experience in the 

effectiveness and value of pharmacist-supported services. Four of the experts were pharmacists with 

over 40 years of combined experience working in various roles (e.g., pharmacist, pharmacy manager, 

pharmacy clinical coordinator) in community pharmacies. One of these pharmacist experts also 

provides consulting services to offer quality driven solutions to community pharmacies focus, with a 
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strong focus on pharmacy quality measures specifically targeted in P4P programs (MedHere Today 

LLC, 2016). One expert has founded and directed a medication management center that delivers 

MTM services for over 80 different Medicare Part D plans, representing 2.5 million Medicare 

beneficiaries nationwide ("Medication Management Center," 2015). One expert was the senior 

director of pharmaceutical services for IEHP and was responsible for designing and implementing the 

pharmacy P4P program under evaluation in this study (Inland Empire Health Plan, 2015). 

The experts were provided an overview of the content validation process and detailed 

instructions as to how to evaluate the survey instruments (see Appendix 6.6 and Appendix 6.7). At 

least one meeting was held with each expert to ensure process understanding. Follow up meetings 

were scheduled on an as-need basis to answer additional questions from experts about the evaluation 

process.  

The survey instruments were evaluated in four ways: 1) item relevance; 2) item importance; 

3) whether each item should be retained; and 3) content gaps (i.e., missing items). Because the overall 

aim of each questionnaire was to identify pharmacy, pharmacist, and management factors that may be 

associated with a store’s ability to achieve higher scores on medication-related quality measurements 

for a pharmacy P4P program, experts were asked to rate the relevance of each item as it contributed to 

the questionnaire’s overall aim. Expert reviewers used a four-choice Likert scale to evaluate item 

relevance (“not relevant;” “somewhat relevant;” “quite relevant;” and “highly relevant”) (Sakthong, 

Winit-Watjana, & Sakulbumrungsil, 2014). A four-point scale was preferable in that it did not include 

an ambivalent middle-rating category, which is common in odd-numbered rating scales (Lynn, 1986). 

The CVI was calculated as the proportion of items receiving a relevance rating of “quite relevant” or 

“highly relevant” from the experts (Lynn, 1986). Eight of the ten experts were required to endorse 

items with a relevance of “quite relevant” or “highly relevant” to establish content validity beyond the 

95 percent significance level (Lynn, 1986). Items that did not achieve the required minimum 

agreement from experts were either revised or eliminated. 
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Experts were also asked to rate the importance of each item in contributing to the 

questionnaire’s overall aim. Expert reviewers used a four-choice Likert scale to assess item 

importance (“not important;” “of little importance;” “important;” and “very important”). The 

importance rating of items was considered when evaluating the length of the instrument. Instrument 

brevity and conciseness was can important aim of questionnaire development to ensure maximum 

response rate. In order to shorten the length of each instrument, only items scoring an importance 

rating of “important” or “very important” were retained. To rate retention value, experts were asked 

to determine whether the item should be retained; retained but revised; or omitted. For each item an 

expert recommended needed revision, he/she was asked to provide suggested alternate wording. Once 

the expert reviewers completed evaluating existing items in the questionnaires, they were then asked 

to identify items (i.e., content) that were missing from the instruments (i.e., content gap assessment). 

A second round of item evaluation was conducted to assess revised or added items after the first 

round of expert review. Once expert evaluations were received and calculated, the questionnaire 

development panel convened to approve the final items to include in each questionnaire. 

Think Aloud Interviews 

The second method used to assess instrument content validity employed a qualitative analytic 

approach. A convenience sample of pharmacy managers and pharmacists were identified to test 

usability and understanding of each instrument using the “think aloud” method. This method has been 

commonly used in the healthcare sector (i.e., heuristic evaluation and cognitive walkthrough) 

(Jaspers, Steen, van den Bos, & Geenen, 2004). Specifically, the “think aloud” method comprises 

“concurrent think-aloud” which prompts participants to think out aloud (i.e., streaming verbalization 

of all thoughts) while completing training tasks. 

Participants were instructed to verbalize their thoughts while completing instruments, as if 

they were alone in the room speaking to themselves (i.e., prospective think aloud). During this time, 

the investigator took notes. If a participant remained silent for approximately 30 seconds, the 
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investigator reminded him or her to “keep talking.” After the initial walkthrough, the participant was 

asked to elaborate to the investigator about what he or she was thinking (i.e., retrospective think 

aloud). Ericsson recommends using both prospective and retrospective think aloud methods 

(Ericsson, 1993). 

3.2.4 Item Response Selection 

 Each include item was assessed to determine appropriate response options. A combination of 

open-ended, categorical, and Likert response categories were used for instrument items. Response 

options for each item are listed in Appendix 6.4 and Appendix 6.5. Likert scales were determined to 

provide the most appropriate response options for a large proportion of items. The types of ordinal 

Likert response choices used in the instruments are listed in Table 3.2.3 and included: frequency; 

agreement; impact; emphasis; and barrier/facilitator. 

 

Table 3.2.3. Likert Scale Responses Specified for Instrument Items 

Likert Scale Category Ordinal Response Options 

Agreement 1 = Strongly Disagree; 2 = Disagree; 3 = Neither Disagree or Agree; 4 = 
Agree; 5 = Strongly Agree 

Agreement (modified) 0 = Not Applicable; 1 = Strongly Disagree; 2 = Disagree;  
3 = Neither Disagree or Agree; 4 = Agree; 5 = Strongly Agree 

Barrier/Facilitator 1 = Strong Barrier; 2 = Barrier; 3 = Neither Barrier or Facilitator; 4 = 
Facilitator; 5 = Strong Facilitator 

Emphasis 1 = No Emphasis; 2 = A Little Emphasis; 3 = Moderate Emphasis; 4 = A 
Lot of Emphasis; 5 = Extreme Emphasis 

Frequency 1 = Not Often; 2 = Sometimes; 3 = About Half the Time;  
4 = Often; 5 = Very Often 

Frequency (modified) 0 = Not Applicable; 1 = Not Often; 2 = Sometimes;  
3 = About Half the Time; 4 = Often; 5 = Very Often 

Impact 1 = Very Negative Impact; 2 = Negative Impact; 3 = Neutral Impact; 4 = 
Positive Impact; 5 = Very Positive Impact 

 

To evaluate the P4P program, it was believed that frequency scales were the most appropriate 

response choice to measure the intensity of pharmacy services. A scale with options ranging from 
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‘not often’ to ‘very often’ was selected to increase the likelihood that all response options had a 

chance of endorsement from respondents (i.e., it was decided among the questionnaire development 

panel and expert evaluators that ‘never’ and ‘always’ were too extreme and would not be endorsed). 

Some of the items used a variation of the frequency response scale, where the option ‘not applicable’ 

was added. This variation of the frequency response scale was used for items about services that may 

not be offered at every pharmacy. 

Agreement scales were the primary response sets used in the pharmacy management 

instrument to measure opinions. Intensity of agreement ranged from ‘strongly disagree’ to ‘strongly 

agree.’ Depending upon the organizational structure and respondent’s role in the pharmacy, the 

respondent may not be able to express an opinion about every item. For example, a pharmacy 

manager working in a chain pharmacy may not know the magnitude of the financial salience of the 

incentive because the bonus payments were dispensed to the corporate office and not his/her 

pharmacy directly. Therefore, a response choice of ‘not applicable’ was included. 

Impact and emphasis ordinal response categories were specified for items hypothesized to be 

indicators of workload effect and pharmacy focal emphasis, respectively. The impact Likert scale was 

selected to measure the directional degree of impact workload may have on a pharmacist, ranging 

from ‘very negative impact’ to ‘very positive impact.’ The emphasis Likert scale was chosen to elicit 

the degree of intensity that the respondent perceived the pharmacy organization to concentrate on 

particular services. The scale ranged from ‘no emphasis’ to ‘extreme emphasis.’ 

For the hypothesized variable non-dispensing ability, a Likert response scale was created to 

measure the degree of impedance the pharmacist perceived in his/her attempt to offer non-dispensing 

services. The scale ranged from ‘strong barrier’ to ‘strong facilitator.’ A central response was 

specified for ‘neither barrier or facilitator.’ To help the ease of use of this scale for the respondent, an 

item stem was included in the instrument: “Indicate each as a barrier or facilitator to providing non-

dispensing services.” 
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3.3 Results 

3.3.1 Semi-Structured Interview Themes 

A total of 15 interviews were conducted with pharmacy management representatives from 

independent (N = 5), chain (N = 5), and supermarket pharmacies (N = 5). Interviews were conducted 

both in person at pharmacy locations and via telephone and lasted an average of 80 minutes (standard 

deviation: 40 minutes). Interview participants held various management positions including pharmacy 

owner (N = 5), director/coordinator/manager of clinical services (N = 6), regional/district 

manager/coordinator (N = 2), and vice president (N = 2). Emergent themes derived for each 

discussion topic are delineated in Table 3.3.1 and expanded upon in the text below. 

 
Table 3.3.1. Summary of emergent themes derived from semi-structured interviews 

Semi-Structured Interview Topics Emergent Themes 

Pharmacy management’s perceived  
impact of the community pharmacy  
pay-for-performance program 

 
• Important to prepare for future changes in community 

pharmacy payment models 
• Essential to align with changes in evolving healthcare 

system  
• Potential pharmacy revenue source 
• Uncertainty about the sustainability of the program 
• Delayed bonus payment schedule (i.e., every 6 

months) presents challenges to invest resources 
• Selected quality measures not always in line with 

appropriate therapy for every patient 
 

Proposed solutions to achieving the  
medication-related quality measures  

 
• Understanding of medication-related quality measures 
• Identification of patients meeting quality measure 

criteria 
• Individualized patient counseling 
• Pharmacy process automation 
• Pharmacist-prescriber relationship 
• Piloting of programs designed to target quality 

measures 
• Pharmacist continuing education 

 

Process of changing the workflow  
in the community pharmacy 

 
• Creating additional time for patient consultations 
• Improving the efficiency of the pharmacy’s processes 
• Incorporating the pharmacy staff in defining how 

changes in the pharmacy should be made 
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Semi-Structured Interview Topics Emergent Themes 

Role of the pharmacy staff  
in change implementation 

 
• Important to educate staff on pay-for-performance 

program 
• Staff able to contribute ideas to improve services and 

processes tailored for the community pharmacy’s 
patient population 
 

Perceived motivators and barriers to 
achieving medication-related quality 
measures 

 
Motivators 

• Satisfaction in enhancing the overall healthcare system 
• Rewarding return of the patient relationship and 

improving patients’ health 
• Awareness of trends for alternative community 

pharmacy payment models 
• Recognition of the financial opportunity to increase 

the pharmacy’s revenue 
Barriers 

• Workload and time constraints 
• Inability to identify patients for which quality 

measures target 
• Patients’ aversion to therapy changes 
• Difficulty of certain quality measures to address with 

patient and/or prescriber 
• Challenging population given demographics and 

comorbidities 
 

 

Management’s Perceived Impact of the P4P Program 

When asked about their reaction to the initiation of IEHP’s community pharmacy P4P 

program and the perceived impact of the program for their pharmacy, interview participants specified 

engaging in the program was important to prepare for future changes in pharmacy payment models. 

Additionally, participants recognized the program as a potential pharmacy revenue source. 

Management noted the importance of aligning any changes with the evolving healthcare system in 

order to maintain and grow a pharmacy business. One participant stated his pharmacy organization 

was: 

“Constantly looking for practice opportunities to expand the scope of what 
pharmacists are doing to advance the profession; to work in collaboration with 

the providers.” 

-Chain Pharmacy Interview Participant 
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Managerial participants acknowledged while the prospective pharmacy payment landscape may not 

be identical to IEHP’s community pharmacy P4P program, there is the belief that the program is close 

to what will be the future of pharmacy. While a few participants reported their pharmacy was only 

focusing on IEHP patients, the majority of management personnel interviewed recognized IEHP’s 

program as an opportunity to implement necessary changes within all pharmacies in anticipation of 

other programs starting with other health plans. Management acknowledged the possibility of 

medication-related quality measures defining a pharmacy’s health plan network eligibility in the 

future. Participants discussed awareness of payers’ evaluation on certain quality indicators and 

acknowledged the importance of aligning pharmacy processes with these incentives. One participant 

stressed the value of pharmacists being cognizant and educated about the direction in which the 

pharmacy landscape is headed. Another participant pointed out the need for pharmacies to focus 

efforts on aspects other than dispensing because: 

“Every single pharmacy in America buys from the same wholesalers, the same 
brand name drugs, most likely the same generic drugs, and there’s no real variety 
in the product, in the end product.  The only difference, aside from geographical 

location, is the pharmacist, and the service that the team provides.” 

- Independent Pharmacy Interview Participant 

Some management participants expressed hope that the IEHP program will ultimately initiate other 

programs that directly incentivize community pharmacists to counsel patients. Although management 

respondents mentioned the importance of investing resources into a program like this, there were 

mixed reactions about the program’s structure with respect to the payment schedule and some of the 

quality measures included. Some participants expressed that the delayed bonus payment schedule 

(i.e., every six months) made it challenging to invest resources at the outset due to the uncertainty 

regarding how well the store will perform and the size of the payment. There was also some 

expressed skepticism as to whether the program would work and be worthwhile for resource 

investment. Other participants recognized the potential return on their resource investment down the 
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line and concluded it is worthwhile devoting resources early on to benefit in the end. For management 

investing resources to address IEHP’s quality measures, the financial incentive seemed adequate 

enough to make a difference in some pharmacies’ total revenue, however the sustained salience and 

longevity of the program for some was still questioned (which, subsequently, affected the choice to 

invest resources focusing on the program’s quality targets). 

 With respect to pharmacy management’s perception of IEHP’s community pharmacy P4P 

program, comments were shared about the program’s design and quality measures selected. 

Participants pointed out that when few IEHP beneficiaries are receiving(1) difficult to identify which 

patients are members of IEHP’s health plan and (2) questionable as to whether resource investment 

should be made to address the measures because it may not ultimately impact the pharmacy’s 

revenue. Although patient volume may have been low, some management saw the program as an 

opportunity to investigate other potential programs among health plans whose patients they do serve.  

Regarding the quality measures, one participant pointed out that the measures were not 

always in line with appropriate patient therapy. For example, the participant pointed out that the 

diabetes treatment measure (adding an angiotensin converting enzyme inhibitor or angiotensin II 

receptor blocker therapy for patients with diabetes and hypertension) was not in line with the current 

standard of care per the Eighth Joint National Committee’s management of hypertension guidelines 

where calcium channel blocker and thiazide therapies were also appropriate for this patient 

population.6 The participant conveyed that although the measures originated from the Centers for 

Medicare and Medicaid Services (CMS), if the clinical judgment of both the patient’s primary care 

physician and prescriber weren’t in line with the CMS measure but are appropriate for the patient, 

then this should not count against the pharmacy. 

                                                        

6 CMS retired the diabetes treatment measure on July 31, 2015 and did not include the measure in the 2015 year of service 
report (Centers for Medicare and Medicaid Services, 2015a). This medication-related quality measure was not evaluated in 
this study and information is, therefore, not provided about the measure. 
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Proposed Solutions to Achieving Quality Measures 

In response to being questioned about potential pharmacy aspects that could help a pharmacy 

achieve the quality measures, pharmacy management respondents shared that understanding the 

measures, patient identification, individualized patient counseling, process automation, pharmacist-

prescriber relationship, program piloting, and pharmacist continuing education were, in their opinion, 

important to performing well in IEHP’s measure-driven program. Understanding the measures was 

important for aligning pharmacy programs and processes to target and achieve the selected quality 

measures. For example, one of the participants pointed out that the pharmacy’s measure of adherence 

did not align with IEHP’s adherence calculation of proportion of days covered (PDC). Therefore, the 

pharmacy organization evolved their patient care programs to specifically close the adherence gap as 

defined as ‘PDC.’ Another participant mentioned no asthma-specific program existed prior to the start 

of IEHP’s program. Changes were made within the pharmacy to identify members either over- or 

under-utilizing their rescue medications as opposed to just displaying in the patient’s file that the 

patient was not on a controller therapy. Once the measures were understood, patient identification 

was described as one of the keys to performing well. One of the interviewed participants highlighted: 

 “When you identify the problem, which is first identifying the patient, now you can 
identify the problem, now you can have a possible solution. But [if] you can’t even do 

the first step, you can’t have a solution.” 

 – Independent Pharmacy Management Interviewee 

Software tools and drug utilization reviews were suggested as methods of patient identification. Many 

participants expressed patient identification as one of the most challenging issues. One participant 

shared that a proprietary algorithm was being used to identify IEHP patients, to assess time since their 

last prescription fill, and their propensity to not refill. This information is then used to target patients 

and to create a system flag to notify the pharmacist. 

 Many participants described elements of individualized patient counseling that could help a 

pharmacy improve performance on quality measures. Important aspects of patient counseling were 
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tailoring services to meet patients’ individualized needs and aligning the store culture with the patient 

population (e.g., pharmacy staff relating with patients). For example, in lower socioeconomic areas, 

one pharmacy owner advises pharmacists to not wear exceptionally expensive clothing or accessories 

so they are more approachable to the patients and a more equitable environment is created in the 

pharmacy. During patient consultations, management suggested it was meaningful to explain to 

patients reasons for adherence as well as expected side effects. Education given during consultations 

should be simple and targeted so as not to overwhelm to patient. When patients where identified as 

non-adherent, managers indicated pharmacists should work with the patient to identify a workable 

method and schedule to take medicines and/or communicate with prescribers when appropriate. The 

teach back method was identified as a strategy to evaluate the patient’s medication understanding. To 

allow for additional time to provide individualized patient counseling, participants discussed 

automated processes that could be integrated into the pharmacist’s workflow. For example, auto refill 

programs and reminder reports may help address adherence-related quality measures. Template 

materials, such as faxes to prescribers and text messages to patients, reduced the time needed for 

pharmacy staff to send information. Many participants mentioned the importance of the pharmacist-

prescriber relationship to successfully change patients’ therapy to: an accepted health plan formulary 

option; appropriate therapy per quality measure guidelines; and/or a lower cost alternative therapy. 

One participant shared that a good rapport with local prescribers built over the years provided the 

latitude for him to contact prescribers’ offices and easily make necessary therapy changes for patients. 

 Participants representing chain pharmacies indicated they had developed cross-functional 

committees to focus specifically on improving star ratings and performance-based programs. The 

committees are intended to evaluate current pharmacy process and determine if these processes 

supported the medication-related quality measures or if enhancements were needed. If enhancements 

were needed, pilot programs were tested at certain pharmacy locations to evaluate feasibility and 

effectiveness and were scaled to a regional or national level when approved for expansion. 

Independent pharmacy management expressed concerns about the cost to implement new services 
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and indicated it was a challenge to assess for correlations between interventions and outcomes to 

determine which process was most effective. 

 One participant highlighted the important for pharmacists to participate in continuing 

education, such as training to expand knowledge on disease state management. The participant 

expressed: 

“And I strongly believe that pharmacists that are highly trained, which they are, that 
have this expertise need to have ways to apply that to drive better outcomes for their 

patients and the metrics that are proving.” 

- Chain Pharmacy Interview Participant 

For example, the chain’s pharmacists were becoming diabetes management certified through the 

American Pharmacists Association. Pharmacists certified as diabetes coaches can provide 

comprehensive care to patients with diabetes beyond medication assessment, such as a physical 

evaluation (e.g., foot check) and lab review (e.g., lipid levels, hemoglobin A1c). To complement 

disease state management counseling, some pharmacies within grocery settings also combine a 

nutritional component within the stores to teach patients how to make healthy food decisions and 

cook at home. Another participant stated that because the asthma measure was difficult to achieve, 

more training was provided to help pharmacists understand patient barriers to taking controller 

therapy (e.g., patients tended to confuse their rescue medication with their controller therapy) and 

identify was to address these patient-specific issues. 

Process of Changing the Pharmacy Workflow 

Management reported during semi-structured interviews that implementing new services or 

modifying the workflow within the pharmacy involved: creating additional time for patient 

consultations; improving the efficiency of the pharmacy’s processes; and incorporating the pharmacy 

staff in defining how changes in the pharmacy should be made. When starting to think about 

implementing changes to the pharmacy’s operations, one participant stated: 
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“Once I knew it was going to happen, I knew I had to make changes.” 

- Independent Chain Interview Participant 

One way to build patient consultation time into the pharmacist’s workflow is to interact with patients 

when they are in the pharmacy and fill prescriptions for medications in the queue when patients are 

not in the store. Workflow modifications implemented to improve efficiencies included: technology 

alterations, stepwise change implementation, and proactive business model modifications that aligned 

pharmacy goals with those of payers. Software tools were one of the most reported ways to imbed 

interventions into the pharmacist’s workflow to encourage appropriate patient interventions and 

tracking. Considering the volume of messages that may be communicated to a patient during a given 

visit, software tools allow for the prioritization of alerts to ensure the most important information is 

conveyed to the patient. When making changes to the workflow, new steps should be short, concise, 

and simple. One of the participants noted that adding steps should not disrupt the workflow of the 

whole pharmacy. Proactive business model changes entailed ensuring the pharmacy’s efficiency was 

in line with revenue streams. Furthermore, participants indicated changes to the workflow should 

target all patients (i.e., not just IEHP patients) so that pharmacies are proactive, and not reactive, to 

other health plans’ incentive programs that may start in the future. To sum up the importance of 

workflow efficiency, one participant articulated: 

“We have to be efficient to continue to make those investments.” 

- Chain Pharmacy Interview Participant 

Lastly, reliance on staff was key to understanding the work capacity of the current staffing 

model and whether it was necessary to add supplemental personnel to the team. Some chain 

pharmacy organizations have clinical teams external to the pharmacies dedicated to evaluating store 

workflow and deciding whether enhancements should be implemented. One example was a clinical 

team’s responsibility to determine a better way to deliver pertinent patient data to the pharmacists in a 

timelier manner. Chain pharmacies may also pilot programs in a few retail locations to fine tune the 
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process before implementing the programs at a more regional or national level. Both chain and 

independent pharmacy participants gave examples of incorporating the quality measures in IEHP’s 

program into the pharmacist’s, and sometimes other pharmacy staff member’s, performance metrics 

for employee evaluations and sometimes bonuses. 

Role of Pharmacy Staff in Change Implementation 

With regards to the pharmacy staff implementing changes within the pharmacy, one interview 

participant stressed the impact of the organizational leadership driving staff integration. In order to 

incorporate pharmacy staff, it was essential that they be introduced to the P4P program via 

educational sessions. If a positive spotlight was placed on IEHP’s community pharmacy P4P 

program, then the pharmacists and staff will react in a similar manner. With respect to the initiation of 

IEHP’s program, one participant shared: 

“I think it has made us smarter around how we can make some subtle changes to 
improve patient care.” 

- Chain Pharmacy Interview Participant 

Interview participants described that staff’s recommendations to improve services and processes were 

insightful because they were in tune with the communities they serve. One participant explained 

monthly team meetings were held to discuss what was working and to brainstorm what could be done 

to improve operations. Some management allowed pharmacists, pharmacy interns, and/or pharmacy 

residents freedom to develop, pilot, and observe programs to determine if they function well within 

the pharmacy and whether they were scalable. One chain participant expressed gratitude for support 

from the chain’s corporate organization and stated: 

“They understand what we’re trying to accomplish; they understand the benefit of 
having patients that are loyal because of the services that you provide; they 

understand the advancement of the profession, as well as the changing healthcare 
environment.” 

- Chain Pharmacy Interview Participant 
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Perceived Motivators and Barriers to Achieving Quality Measures 

Management shared a number of different perceived motivators and barriers to successfully 

obtaining medication-related quality measures. Motivators identified included: (1) improving 

patients’ health and the overall healthcare system; (2) rewarding return of the patient relationship; (3) 

awareness of trends for community pharmacy payment models; and (4) recognition of the financial 

opportunity to increase the pharmacy’s revenue. Management mentioned their motivation to 

participate in the program was to improve the health and quality of life of patients as well as to 

minimize costs and expenditures to the health care system. One interviewed participant remarked: 

“Well, the first and foremost thing is to improve the outcomes. Yes, we are a 
business, but if we don't provide a value to the system, then we shouldn’t be a part 

of it.” 

- Chain Pharmacy Interview Participant 

Participants stressed the importance of delivering the best care to the patients. Because the healthcare 

system in the United States is burdened with wasted resources and costly healthcare services, one 

participant commented it was important to be part of the solution instead of being the problem. 

Helping and connecting with patients was important to management. The pharmacist has the 

opportunity to establish a rewarding relationship with patients and the community. One participant 

stated: 

“I have people call me all the time and they’ll come here and ask me what doctor 
should they go see and it’s, it’s more of a relationship where we’re just a trusted 

part of the community.” 

- Independent Pharmacy Interview Participant 

 Another motivator for management was recognizing this program as a potential trend among 

health plans for community pharmacies. Participants recognized that because CMS has set 

medication-related star measures that affect health plans’ overall rating, health plans are likely to 

model programs similar to IEHP’s in the future. One participant optimistically pointed out: 
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“We intend to be successful, we need to be successful because this is an 
opportunity that we need to prove works. You don’t always have an opportunity to 

try something new and have it work and then it changes the whole landscape.” 

- Chain Pharmacy Interview Participant 

Management commented that pharmacies have seen a decrease in payment per prescription over the 

past couple of decades and there is the option for pharmacies to participate in emerging programs to 

increase a pharmacy’s revenue. Thus, the financial incentive was a motivator for management to 

participate in the program. One participant mentioned the financial incentive was critical to seeing a 

difference in the quality measures and stated: 

 “Someone really won’t implement things until it’s affecting their dollar, their 
pocket, and their bottom dollar.” 

- Independent Pharmacy Interview Participant 

Other participants added that bonus revenue received from the program was going to be used to 

enhance and augment patient care services. 

Management identified perceived challenges to performing well in IEHP’s community 

pharmacy P4P program. Interview participants mentioned the following as a few of the barriers: (1) 

workload and time constraints; (2) inability to identify patients for which quality measures target; (3) 

patients’ aversion to therapy changes; (4) difficulty of certain measures to address with patient and/or 

prescriber; and (5) challenging population given demographics. Management commented that time 

restrictions were dominated by the pressure to fill as many prescriptions as possible within a given 

work shift. Although an auto refill program may help address dispensing pressures, an independent 

pharmacy interview participant remarked that this type of program was unsustainable for the 

pharmacy given limited staff capacity to continuously auto fill prescriptions and restock when 

patients do not pick them up in a timely manner. Tied into time constraints was the inability for some 

management to identify patients for which the quality measures target either because they either did 

not have the time to search for patients or there wasn’t a defined mechanism to identify patients. One 
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participant accredited IEHP for offering detailed patient medical history tools (e.g., diagnoses codes, 

immunization history, hospital visits) on the health plan’s online patient portal, however the 

participant reflected there was often not enough time for a pharmacist to review the entire profile for 

every patient and pharmacy technicians were not qualified to assist in the review. Thus, identifying 

outlier patients not meeting the quality measure criteria was sometimes perceived as labor intensive. 

The inability to identify target patients may inhibit the pharmacist from completing other actions, 

such as reaching out to prescribers, because they did not know which patients were in need of 

additional care. For pharmacies with few IEHP patients, identifying these patients did seem worth the 

time since it was deemed challenging to keep track of best practices for these quality measures for 

just a couple of IEHP patients. A participant noted that if a decent number of IEHP patients pick up 

medications at a particular pharmacy, it was more justified to implement best practices for this patient 

population. 

Management mentioned that patients’ disinterest in counseling and/or aversion to change 

were patient-level barriers. One participant explained that patients often come into the pharmacy for a 

quick prescription pick up and aren’t interested in staying longer. For those patients receptive to 

counseling, there were a couple of measures that were commonly identified as very difficult to 

change with patients: (1) high-risk medications (HRMs) in the elderly and (2) asthma controller 

therapy. Management delineated the HRM quality measure was tricky to achieve for a number of 

reasons. First, there was often the resistance from the patient and/or prescriber to change the HRM, 

especially if the patient had been taking the medication for an extended period of time. One 

participant noted there were more influential motivations behind why the medication was prescribed 

than the pharmacist was likely to be able to change in the short term. Although there exists rationale 

clinical evidence about the impact of HRMs, such as kidney function decline starting at a certain age, 

management expounded that changing a HRM was a tough sell to patients who have experience with 

a particular medication they feel works for them. Interview participants mentioned they believed this 

metric was frustrating given the pharmacy is scored based on successfully changing the HRM even in 
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cases where it was not really necessary or there may have existed overriding factors that justified not 

needing to change therapy. Management also identified asthma controller therapy as a difficult 

measure to achieve because patients often perceived the condition as acute and were only interested in 

treating the condition when symptoms were present. One participant observed patients with asthma 

often obtain inhalers from visits to urgent care or the emergency room and, thus, the only therapy 

these patients have is a rescue inhaler. 

Participants commented that patient characteristics, which differ among pharmacy sites, may 

contribute to the difficulty the pharmacy faced in achieving performance thresholds for a certain 

patient population. Patient characteristics identified as challenging were health literacy levels and 

language barriers. To address these challenges, one participant shared a goal of the pharmacy was to 

align the pharmacy’s operations to the cultural diversity of the patient population for whom the 

pharmacy served. Another participant expressed concern that the pharmacy’s numbers were skewed 

because of the pharmacy’s patient population. 

3.3.2 Item Selection 

Semi-Structured Interviews 

To select items to measure these variables, results of a literature search and semi-structured 

interviews conducted with pharmacy management described above were used. A few key points 

discovered during the interviews substantially impacted the selection of items for the questionnaires. 

First, the challenge of identifying patients to target for the quality measures was brought up during 

many of the interviews. Thus, specific items (see Table 3.3.7, Q4a-Q4c, Q22a-Q22c) asking 

pharmacists methods used within the pharmacy to identify patients were included in the pharmacist 

questionnaire. Second, two of IEHP’s quality measures were consistently reported as the most 

difficult to obtain: (1 ) utilization of HRMs in the elderly and (2) absence of asthma controller therapy 

in asthmatic patients. Typically discussed as barriers to achieving the HRM quality measure was 

resistance from both patients and prescribers to change therapy. Therefore, items were incorporated 
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into the pharmacist questionnaire designed to elicit information from survey respondents about: (1) 

addressing HRMs directly with the patient (see Table 3.3.7, Q10a); (2) general relationship with 

prescribers (see Table 3.3.7, Q12a, Q12b); and (3) specific interaction with prescribers about HRMs 

(see Table 3.3.7, Q13e). Lack of utilization of appropriate asthma controller therapy among asthmatic 

patients was most often associated with patients not having and/or not knowing how to use the correct 

medication. As a result, items were included in the pharmacist questionnaire to determine the 

pharmacist’s intervention(s) with asthmatic patients (see Table 3.3.7, Q11a-Q11c). A question was 

also included about the pharmacist’s relationship about the pharmacist’s relationship with prescribers 

to add asthma controller therapy if needed (see Table 3.3.7, Q13d). Third, management discussed the 

impact of the financial incentive as ranging from influencing the decision to participate in the 

community pharmacy P4P program to using the bonus payment to invest additional resources into 

targeting the quality measures. To elicit information from pharmacy management about the impact of 

the financial incentive, four financial salience items were included in the pharmacy management 

questionnaire (see Table 3.3.8, Q6a-Q6d).  

Expert Evaluation: Pharmacist Questionnaire 

In the first cycle of 10 experts evaluating the pharmacist questionnaire, a total of 158 items 

were reviewed (see Appendix 6.4). Table 3.3.2 and Table 3.3.3 show the item-level results of the 

experts’ review for relevance and importance, respectively, for the pharmacist questionnaire. When 

asked to rate the important of items, 80 percent or more of the experts identified that 63 percent of the 

items (N = 100) were either important or very important. To determine which items to retain for the 

next cycle of assessment, at least 80 percent of the experts marked 87 of the items (55 %) as quite 

relevant or highly relevant. For 65 of these items, at least one expert indicated a revision should be 

considered. After following up with experts regarding revision recommendations, two items were 

selected to undergo editing and one item was created. In the second cycle of expert evaluation for the 

pharmacist questionnaire, these three items were examined. More than 80 percent of the experts 
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selected that two of these items were quite relevant or highly relevant. Thus, a total of 89 items were 

identified for the questionnaire development panel to conduct a final review and selection for 

inclusion in the questionnaire.
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Table 3.3.2. Results of Experts' Selection of Items' Relevance for the Draft Pharmacist Questionnaire 

  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

1 Q1 Are you familiar with IEHP’s pharmacy P4P program? 0 (0) 0 (0) 3 (30) 7 (70) 

2 Q2a In the past month, how often did you dispense the following to patients: 
Generic medication 1 (10) 4 (40) 1 (10) 4 (40) 

3 Q2b In the past month, how often did you dispense the following to patients: 
30-day medication supply 1 (10) 2 (20) 5 (50) 2 (20) 

4 Q2c In the past month, how often did you dispense the following to patients: 
60-day medication supply 1 (10) 6 (60) 1 (10) 2 (20) 

5 Q2d In the past month, how often did you dispense the following to patients: 
90-day medication supply 1 (10) 2 (20) 4 (40) 3 (30) 

6 Q3 In the past month, what was the average number of prescriptions your 
store dispensed each week? 0 (0) 2 (20) 2 (20) 6 (60) 

7 Q4 In the past month, what was the average number of prescriptions you 
dispensed each shift? 2 (20) 1 (10) 5 (50) 2 (20) 

8 Q5 What was your average shift length in the past month? 3 (30) 3 (30) 1 (10) 3 (30) 

9 Q6a In the past month, how often did you: offer counseling for patients 
picking up refills 4 (40) 1 (10) 2 (20) 3 (30) 

10 Q6b In the past month, how often did you: counsel patients picking up refills 4 (40) 1 (10) 2 (20) 3 (30) 

11 Q7a When counseling patients in the past month, how often did you:  
limit instructions to 3 or 4 major points 2 (20) 2 (20) 4 (40) 2 (20) 

12 Q7b When counseling patients in the past month, how often did you:  
use simple, every day language 2 (20) 1 (10) 5 (50) 2 (20) 

13 Q7c When counseling patients in the past month, how often did you: 
supplement oral counseling with written materials 2 (20) 2 (20) 4 (40) 2 (20) 

14 Q7d When counseling patients in the past month, how often did you: 
involve patient’s support system (i.e., family) 1 (10) 3 (30) 4 (40) 2 (20) 

15 Q7e When counseling patients in the past month, how often did you: 
reinforce concepts discussed 2 (20) 5 (50) 1 (10) 2 (20) 

16 Q7f When counseling patients in the past month, how often did you: 
show patient each medication 1 (10) 3 (30) 3 (30) 2 (20) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

17 Q7g When counseling patients in the past month, how often did you: 
provide a handwritten medication schedule 1 (10) 3 (30) 3 (30) 3 (30) 

18 Q7h When counseling patients in the past month, how often did you: 
include patient in decisions 1 (10) 1 (10) 6 (60) 2 (20) 

19 Q7i When counseling patients in the past month, how often did you: 
verify patient understood information presented 1 (10) 0 (0) 5 (50) 4 (40) 

20 Q7j When counseling patients in the past month, how often did you: 
ask patient questions to assess actual patterns of medication use 1 (10) 1 (10) 3 (30) 5 (50) 

21 Q7k 
When counseling patients in the past month, how often did you: 
conduct personalized 1:1 disease state or drug regimen counseling 
sessions 

1 (10) 2 (20) 3 (30) 4 (40) 

22 Q7l 
When counseling patients in the past month, how often did you: 
ask patient about his/her adherence concerns to arrive at a common 
understanding of potential problems 

1 (10) 0 (0) 4 (40) 5 (50) 

23 Q7m 

When counseling patients in the past month, how often did you: 
use interactive counseling with open-ended questions to optimize 
patient understanding (e.g., “What questions do you have?” not “Do 
you have 
any questions?”) 

1 (10) 1 (10) 4 (40) 4 (40) 

24 Q7n 

When counseling patients in the past month, how often did you: 
use the teach-back method in which the patient repeats instructions 
(e.g., “Just to make sure I have explained everything clearly, please tell 
me how you’re going to take this medication?”) 

1 (10) 1 (10) 4 (40) 4 (40) 

25 Q8a 
When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: perceived 
themselves to be at risk due to lack of adoption of healthy behavior 

1 (10) 4 (40) 3 (30) 2 (20) 

26 Q8b 
When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: perceived their 
medical conditions to be serious 

1 (10) 0 (0) 5 (50) 4 (40) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

27 Q8c 
When counseling in the past month, how often did you address patient’s 
beliefs and behavior to ensure the patient: had channels to address their 
concerns 

1 (10) 3 (30) 4 (40) 2 (20) 

28 Q8d 
When counseling in the past month, how often did you address patient’s 
beliefs and behavior to ensure the patient: perceived themselves as 
having the requisite skills to perform the healthy behavior 

1 (10) 2 (20) 4 (40) 3 (30) 

20 Q9a 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
Pharmacist who spoke patient’s language 

1 (10) 1 (10) 4 (40) 3 (30) 

30 Q9b 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
Other staff who spoke patient’s language 

1 (10) 0 (0) 5 (50) 4 (40) 

31 Q9c 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
3rd party translation service 

1 (10) 2 (20) 3 (30) 4 (40) 

32 Q10a How often were the following used to identify nonadherent patients in 
the past month? Retrospective drug utilization review reports 0 (0) 2 (20) 3 (30) 5 (50) 

33 Q10b How often were the following used to identify nonadherent patients in 
the past month? Automated computer system notification 0 (0) 1 (10) 5 (50) 4 (40) 

34 Q10c How often were the following used to identify nonadherent patients in 
the past month? Refill history assessment 0 (0) 2 (20) 3 (30) 5 (50) 

35 Q10d How often were the following used to identify nonadherent patients in 
the past month? Counseling (i.e., patient’s self-reported adherence) 1 (10) 4 (40) 1 (10) 4 (40) 

36 Q10e How often were the following used to identify nonadherent patients in 
the past month? Other (specify) 2 (20) 3 (30) 1 (10) 4 (40) 

37 Q11a 
How often were the following services used to improve patient 
medication adherence in the past month? 
Recommended discontinuing unnecessary medication 

0 (0) 2 (20) 5 (50) 3 (30) 

38 Q11b 

How often were the following services used to improve patient 
medication adherence in the past month? 
Adjusted current medication (e.g., timing, frequency, amount, and/or 
dosage) 

0 (0) 1 (10) 5 (50) 4 (40) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

39 Q11c 
How often were the following services used to improve patient 
medication adherence in the past month? 
Changed current medication formulation (e.g., pill vs. liquid) 

1 (10) 2 (20) 4 (40) 3 (30) 

40 Q11d 

How often were the following services used to improve patient 
medication adherence in the past month? 
Changed current medication to different medication in same class (e.g., 
because current medication had intolerable side effects) 

0 (0) 3 (30) 4 (40) 3 (30) 

41 Q11e 
How often were the following services used to improve patient 
medication adherence in the past month? 
Matched medication regimen to patient’s daily activities 

0 (0) 2 (20) 3 (30) 5 (50) 

42 Q11f 

How often were the following services used to improve patient 
medication adherence in the past month? 
Worked with patients to select adherence aids (i.e., pill boxes, 
calendar/charts) 

1 (10) 1 (10) 4 (40) 4 (40) 

43 Q11g 
How often were the following services used to improve patient 
medication adherence in the past month? 
Provided patient education (e.g., verbal, written) 

2 (20) 1 (10) 3 (30) 4 (40) 

44 Q11h 
How often were the following services used to improve patient 
medication adherence in the past month? 
Delivered patient’s medication to home/worksite 

1 (10) 2 (20) 3 (30) 4 (40) 

45 Q11i 
How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “Do you ever forget to take your medicine?” 

0 (0) 3 (30) 4 (40) 3 (30) 

46 Q11j 

How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “When you feel better, do you sometimes stop taking 
your medication?” 

0 (0) 3 (30) 4 (40) 3 (30) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

47 Q11k 

How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “If you feel worse when taking the medication, do you 
sometimes stop taking it?” 

0 (0) 3 (30) 4 (40) 3 (30) 

48 Q12a How often were the following refill services used to improve patient 
adherence in the past month? Automatic refill program 0 (0) 0 (0) 2 (20) 8 (80) 

49 Q12b How often were the following refill services used to improve patient 
adherence in the past month? Mail refill reminder 1 (10) 3 (30) 1 (10) 5 (50) 

50 Q12c How often were the following refill services used to improve patient 
adherence in the past month? Email refill reminder 0 (0) 2 (20) 2 (20) 6 (60) 

51 Q12d How often were the following refill services used to improve patient 
adherence in the past month? Text message refill reminder 0 (0) 1 (10) 3 (30) 6 (60) 

52 Q12e How often were the following refill services used to improve patient 
adherence in the past month? Automated call refill reminder 0 (0) 2 (20) 2 (20) 6 (60) 

53 Q12f How often were the following refill services used to improve patient 
adherence in the past month? Pharmacist call refill reminder 0 (0) 1 (10) 2 (20) 7 (70) 

54 Q12g 

How often were the following refill services used to improve patient 
adherence in the past month? Medication synchronization (i.e., 
synchronizing the pick-up of multiple medications to one or two 
days each month) 

0 (0) 2 (20) 1 (10) 7 (70) 

55 Q12h 

How often were the following refill services used to improve patient 
adherence in the past month? Appointment-based model (i.e., schedule 
an appointment to synchronize pick up of multiple medications and 
counsel a patient) 

0 (0) 1 (10) 2 (20) 7 (70) 

56 Q13a How often were the following adherence aids used to improve patient 
adherence in the past month? Pill box 0 (0) 1 (10) 2 (20) 7 (70) 

57 Q13b 
How often were the following adherence aids used to improve patient 
adherence in the past month? Daily-dose blister package or pill 
calendar 

0 (0) 1 (10) 2 (20) 7 (70) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

58 Q13c 
How often were the following adherence aids used to improve patient 
adherence in the past month? Dosing cups/spoons/syringes for liquid 
medications; tablet splitter for pills 

1 (10) 3 (30) 0 (0) 6 (60) 

59 Q14a 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
check for overuse of short acting bronchodilators 

0 (0) 0 (0) 3 (30) 7 (70) 

60 Q14b 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
check for underuse of asthma controller therapy (e.g., inhaled 
corticosteroids, long-acting beta-2-agonists) 

0 (0) 1 (10) 2 (20) 7 (70) 

61 Q14c 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
intervene when patient is overusing short-acting bronchodilators 

0 (0) 0 (0) 3 (30) 7 (70) 

62 Q14d 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
ask patient questions to assess effectiveness of asthma treatment 

0 (0) 1 (10) 4 (40) 5 (50) 

63 Q14e 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
ask patient whether adverse effects from asthma medication have 
occurred 

0 (0) 3 (30) 3 (30) 4 (40) 

64 Q14f 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
assess patient's use of prescribed inhalation devices (i.e., inhaler 
technique) 

0 (0) 1 (10) 4 (40) 5 (50) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

65 Q14g 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how often 
did you… 
add spacer to metered-dose inhaler when needed 

0 (0) 0 (0) 6 (60) 4 (40) 

66 Q14h 
How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
refer patient to prescriber when an asthma drug-related problem occurs 

0 (0) 2 (20) 4 (40) 4 (40) 

67 Q14i 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
contact prescriber to change asthma drug therapy to improve control 
(i.e., call, fax, e-prescribe) 

0 (0) 1 (10) 3 (30) 6 (60) 

68 Q14j 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
develop an asthma action plan for patient in collaboration with 
prescriber 

0 (0) 2 (20) 3 (30) 5 (50) 

69 Q15a 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
laboratory values (e.g., HbA1c, cholesterol) 

1 (10) 0 (0) 5 (50) 4 (40) 

70 Q15b 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
medical history (e.g., present medical problems, severity, prognoses) 

1 (10) 1 (10) 4 (40) 4 (40) 

71 Q15c 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
compliance history 

0 (0) 0 (0) 6 (60) 3 (30) 

72 Q15d 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
social history (e.g., smoking, alcohol use) 

1 (10) 3 (30) 3 (30) 3 (30) 

73 Q15e 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
vital signs (e.g., blood pressure, forced expiratory volume [FEV]) 

1 (10) 2 (20) 4 (40) 3 (30) 
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74 Q15f 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
symptom information (e.g., cough, dizziness) 

0 (0) 2 (20) 5 (50) 3 (30) 

75 Q15g 

How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Obtained patient… 
medication history (e.g., present pharmacotherapy, past therapy, drug 
allergies) 

0 (0) 1 (10) 6 (60) 3 (30) 

76 Q16a 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Reviewed medication profile 
for… nonadherence 

1 (10) 0 (0) 6 (60) 3 (30) 

77 Q16b 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Reviewed medication profile 
for…  overutilization of high-risk medication in elderly 

1 (10) 1 (10) 4 (40) 4 (40) 

78 Q16c 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Reviewed medication profile 
for…  generic substitution opportunities 

3 (30) 1 (10) 2 (20) 4 (40) 

79 Q16d 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Asked the patient questions 
to find out… if he/she might be experiencing DRPs 

2 (20) 2 (20) 4 (40) 2 (20) 

80 Q16e 
How often were the following used to identify DRPs (e.g., therapy gap, 
inappropriate therapy) in the past month? Asked the patient questions 
to find out… the perceived effectiveness of drugs he/she was taking 

0 (0) 4 (40) 2 (20) 4 (40) 

81 Q17a 
How often were the following used to address DRPs in the past month? 
Identified therapeutic alternatives to meet treatment guidelines for 
IEHP quality measurements 

2 (20) 0 (0) 4 (40) 4 (40) 

82 Q17b 
How often were the following used to address DRPs in the past month? 
Identified therapy gaps according to treatment guidelines for IEHP 
quality measurements 

1 (10) 2 (20) 3 (30) 4 (40) 

83 Q17c How often were the following used to address DRPs in the past month? 
Made an intervention 1 (10) 1 (10) 4 (40) 4 (40) 

84 Q17d How often were the following used to address DRPs in the past month? 
Implemented a strategy to resolve the DRP(s) 1 (10) 0 (0) 5 (50) 4 (40) 
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85 Q17e How often were the following used to address DRPs in the past month? 
Individualized patient’s treatment regimen 1 (10) 2 (20) 3 (30) 4 (40) 

86 Q17f 
How often were the following used to address DRPs in the past month? 
Talked to patients ≥65 years about not taking high-risk medications 
(HRM) on the Beers list 

1 (10) 0 (0) 3 (30) 6 (60) 

87 Q17g 
How often were the following used to address DRPs in the past month? 
Talked to prescribers about alternatives to HRMs on the Beers list for 
patients ≥65 years 

1 (10) 1 (10) 2 (20) 6 (60) 

88 Q18a How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Refill prescription 1 (10) 3 (30) 3 (30) 3 (30) 

89 Q18b How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Adjust dose 1 (10) 2 (20) 4 (40) 3 (30) 

90 Q18c 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Adjust dosage 
form 

3 (30) 2 (20) 2 (20) 3 (30) 

91 Q18d 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Generic 
substitution 

1 (10) 1 (10) 3 (30) 5 (50) 

92 Q18e 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Therapeutic 
interchange 

1 (10) 2 (20) 3 (30) 4 (40) 

93 Q18f 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Assess response, 
adjust therapy per protocol 

1 (10) 1 (10) 4 (40) 4 (40) 

94 Q18g 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Initiate specific 
prescription 

1 (10) 2 (20) 5 (50) 2 (20) 

95 Q18h 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Make drug/dose 
decisions per protocol 

2 (20) 2 (20) 3 (30) 3 (30) 

96 Q19a 
How often were the following used to monitor patient DRPs in the past 
month? Established a monitoring plan to follow the patient's progress 
with therapeutic goal/s related to quality measurement/s 

0 (0) 2 (20) 3 (30) 4 (40) 
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97 Q19b How often were the following used to monitor patient DRPs in the past 
month? Advised patients on how to monitor progress of his/her therapy 0 (0) 2 (20) 5 (50) 3 (30) 

98 Q19c 
How often were the following used to monitor patient DRPs in the past 
month? Involved patients more in their care through self-monitoring of 
their blood pressure or blood sugar 

0 (0) 3 (30) 4 (40) 3 (30) 

99 Q19d How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… blood pressure 0 (0) 3 (30) 4 (40) 3 (30) 

100 Q19e How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… blood glucose 0 (0) 3 (30) 4 (40) 3 (30) 

101 Q19f How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… cholesterol 0 (0) 3 (30) 4 (40) 3 (30) 

102 Q19g How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… FEV 0 (0) 3 (30) 4 (40) 3 (30) 

103 Q19h How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… adherence to drug therapy 0 (0) 1 (10) 5 (50) 4 (40) 

104 Q19i 
How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… drug therapy outcomes (e.g., reduction 
in blood pressure, reduction in HbA1c) 

0 (0) 2 (20) 5 (50) 3 (30) 

105 Q19j How often were the following used to monitor patient DRPs in the past 
month? Monitored patient’s… DRPs (e.g. side effects, interactions) 1 (10) 1 (10) 5 (50) 3 (30) 

106 Q20a 
How often were the following used to collaborate with prescribers in 
the past month? I made a drug or non-drug recommendation to the 
patient's prescriber if a DRP was identified 

0 (0) 2 (20) 4 (40) 4 (40) 

107 Q20b How often were the following used to collaborate with prescribers in 
the past month? I contacted prescribers to discuss patient’s DRPs 0 (0) 2 (20) 4 (40) 4 (40) 

108 Q20c 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and myself 
in managing patient… hypertension medication adherence 

0 (0) 0 (0) 3 (30) 7 (70) 

109 Q20d 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and myself 
in managing patient… hypercholesterolemia medication adherence 

0 (0) 0 (0) 3 (30) 7 (70) 
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110 Q20e 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and myself 
in managing patient… diabetes medication adherence 

0 (0) 0 (0) 3 (30) 7 (70) 

111 Q20f 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and myself 
in managing patient… asthma medication utilization 

0 (0) 0 (0) 3 (30) 7 (70) 

112 Q20g 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and myself 
in managing patient… HRM use in those ≥65 years (i.e., Beers list) 

0 (0) 1 (10) 2 (20) 7 (70) 

113 Q21a 
Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. New service ideas suggested by 
employees were acted upon by decision makers. 

1 (10) 4 (40) 2 (20) 3 (30) 

114 Q21b 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. All employees were encouraged 
to develop 

 ideas for new services. 

2 (20) 3 (30) 2 (20) 3 (30) 

115 Q21c 
Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. Management approved of 
independent activity by employees to develop new services. 

1 (10) 4 (40) 2 (20) 3 (30) 

116 Q22a To what degree did the following impact the provision of non-
dispensing services in the past month? My educational background 0 (0) 5 (50) 0 (0) 5 (50) 

117 Q22b 
To what degree did the following impact the provision of non-
dispensing services in the past month? My confidence in my abilities to 
impact IEHP quality measurements 

0 (0) 2 (20) 3 (30) 5 (50) 

118 Q22c To what degree did the following impact the provision of non-
dispensing services in the past month? Time to perform services 0 (0) 0 (0) 4 (40) 6 (60) 

119 Q22d 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s use of more than one 
pharmacy 

0 (0) 2 (20) 2 (20) 6 (60) 

120 Q22e To what degree did the following impact the provision of non-
dispensing services in the past month? Reimbursement for services 0 (0) 1 (10) 3 (30) 6 (60) 
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121 Q22f 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of adequate support 
staff 

0 (0) 0 (0) 2 (20) 8 (80) 

122 Q22g 
To what degree did the following impact the provision of non-
dispensing services in the past month? Prescribers’ attitudes toward 
patient interventions 

0 (0) 3 (30) 1 (10) 6 (60) 

123 Q22h 
To what degree did the following impact the provision of non-
dispensing services in the past month? My employer’s support for 
offering services 

0 (0) 0 (0) 4 (40) 6 (60) 

124 Q22i To what degree did the following impact the provision of non-
dispensing services in the past month? Pharmacy layout 0 (0) 4 (40) 1 (10) 5 (50) 

125 Q22j 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient interest in pharmacist 
services 

1 (10) 1 (10) 3 (30) 5 (50) 

126 Q22k 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of patient medical 
information 

0 (0) 1 (10) 4 (40) 5 (50) 

127 Q22l 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of patient 
medication information 

1 (10) 0 (0) 2 (20) 7 (70) 

128 Q22m To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s preferred language 0 (0) 3 (30) 2 (20) 5 (50) 

129 Q22n To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s culture 1 (10) 2 (20) 2 (20) 5 (50) 

130 Q22o 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient interest in adhering to 
therapy 

0 (0) 0 (0) 4 (40) 6 (60) 

131 Q22p 
To what degree did the following impact the provision of non-
dispensing services in the past month? Focus on technical aspects (i.e., 
dispensing) 

1 (10) 1 (10) 2 (20) 6 (60) 
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132 Q23a 

For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Medication Dispensing: preparing, distributing, and administering 
medication products, including associated consultation, interacting with 
patients about selection and use of over-the-counter products, and 
interactions with other professionals during the medication dispensing 
process 

0 (0) 1 (10) 1 (10) 8 (80) 

133 Q23b 

For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Patient Care Services: assessing and evaluating patient medication-
related needs, monitoring and adjusting patients’ treatments to attain 
desired outcomes, and other services designed for patient care 
management 

0 (0) 1 (10) 1 (10) 8 (80) 

134 Q23c 
For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Other (describe) 

0 (0) 1 (10) 2 (20) 7 (70) 

135 Q24a Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Volume of work performed 0 (0) 1 (10) 5 (50) 4 (40) 

136 Q24b Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Quality of patient care 0 (0) 1 (10) 4 (40) 5 (50) 

137 Q24c Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Employee professional development 0 (0) 3 (30) 3 (30) 4 (40) 

138 Q24d Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Pharmacy financial performance 0 (0) 1 (10) 6 (60) 3 (30) 

139 Q24e Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Adopting new practice innovation 0 (0) 4 (40) 3 (30) 3 (30) 

140 Q24f Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Addressing IEHP quality measurements 0 (0) 2 (20) 3 (30) 5 (50) 

141 Q25a Please rate how the workload in your pharmacy in the past month has 
impacted: your time spent with each patient 0 (0) 1 (10) 4 (40) 5 (50) 

142 Q25b Please rate how the workload in your pharmacy in the past month has 
impacted: the quality of care provided to patients 0 (0) 1 (10) 5 (50) 4 (40) 
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143 Q25c Please rate how the workload in your pharmacy in the past month has 
impacted: your ability to solve DRPs 0 (0) 2 (20) 3 (30) 5 (50) 

144 Q26a During an average work shift in the past month, what was the total 
number of pharmacists working? 0 (0) 1 (10) 5 (50) 4 (40) 

145 Q26b During an average work shift in the past month, what was the total 
number of technicians working? 0 (0) 1 (10) 5 (50) 4 (40) 

146 Q27 Was the dispensing process in the past month pharmacy technician 
driven? 2 (20) 2 (20) 2 (20) 4 (40) 

147 Q28a How often were the following types of equipment used in the pharmacy 
in the past month? Tablet counter/filling device 0 (0) 5 (50) 2 (20) 3 (30) 

148 Q28b How often were the following types of equipment used in the pharmacy 
in the past month? Automated dispensing system (ADS) 0 (0) 5 (50) 2 (20) 3 (30) 

149 Q28c How often were the following types of equipment used in the pharmacy 
in the past month? Computerized control of ADS 1 (10) 5 (50) 1 (10) 3 (30) 

150 Q29a Did the pharmacy’s software display the following medication details 
in the past month? proportion of days covered for medications 0 (0) 1 (10) 3 (30) 6 (60) 

151 Q29b Did the pharmacy’s software display the following medication details 
in the past month? asthma medication utilization 0 (0) 1 (10) 2 (20) 7 (70) 

152 Q29c 
Did the pharmacy’s software display the following medication details 
in the past month? HRM utilization in patients ≥65 years (i.e., Beers 
list) 

0 (0) 1 (10) 2 (20) 7 (70) 

153 Q30 
How often have you used the web-based dashboard Electronic Quality 
Improvement Platform for Plans and Pharmacies (EQuIPP) to track 
pharmacy store performance on IEHP quality measurements? 

0 (0) 1 (10) 4 (40) 5 (50) 

154 Q31a Please rate how equipment/software has affected each of the following 
in the past month: productivity level 1 (10) 3 (30) 4 (40) 2 (20) 

155 Q31b Please rate how equipment/software has affected each of the following 
in the past month: amount of time spent in contact with patients 1 (10) 2 (20) 5 (50) 2 (20) 

156 Q31c Please rate how equipment/software has affected each of the following 
in the past month: quality of care provided to patients 1 (10) 2 (20) 5 (50) 2 (20) 

157 Q31d Please rate how equipment/software has affected each of the following 
in the past month: demands on your time in the pharmacy 1 (10) 3 (30) 3 (30) 3 (30) 



 246 

  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

158 Q31e Please rate how equipment/software has affected each of the following 
in the past month: amount of time spent in the dispensing process 1 (10) 3 (30) 3 (30) 3 (30) 
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Table 3.3.3. Results of Experts' Selection of Items' Importance for the Draft Pharmacy Management Questionnaire 

  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very Important 

1 Q1 Are you familiar with IEHP’s pharmacy P4P program? 0 (0) 0 (0) 4 (40) 6 (60) 

2 Q2a 
In the past month, how often did you dispense the following to 
patients: 
Generic medication 

2 (20) 1 (10) 3 (30) 4 (40) 

3 Q2b 
In the past month, how often did you dispense the following to 
patients: 
30-day medication supply 

3 (30) 0 (0) 4 (40) 3 (30) 

4 Q2c 
In the past month, how often did you dispense the following to 
patients: 
60-day medication supply 

3 (30) 2 (20) 4 (40) 1 (10) 

5 Q2d 
In the past month, how often did you dispense the following to 
patients: 
90-day medication supply 

3 (30) 0 (0) 4 (40) 3 (30) 

6 Q3 In the past month, what was the average number of prescriptions your 
store dispensed each week? 0 (0) 1 (10) 3 (30) 6 (60) 

7 Q4 In the past month, what was the average number of prescriptions you 
dispensed each shift? 2 (20) 1 (10) 5 (50) 2 (20) 

8 Q5 What was your average shift length in the past month? 3 (30) 2 (20) 2 (20) 3 (30) 

9 Q6a In the past month, how often did you: offer counseling for patients 
picking up refills 4 (40) 2 (20) 1 (10) 3 (30) 

10 Q6b In the past month, how often did you: counsel patients picking up 
refills 1 (10) 2 (20) 3 (30) 4 (40) 

11 Q7a When counseling patients in the past month, how often did you:  
limit instructions to 3 or 4 major points 2 (20) 1 (10) 6 (60) 1 (10) 

12 Q7b When counseling patients in the past month, how often did you:  
use simple, every day language 1 (10) 2 (20) 6 (60) 1 (10) 

13 Q7c When counseling patients in the past month, how often did you: 
supplement oral counseling with written materials 1 (10) 2 (20) 6 (60) 1 (10) 

14 Q7d When counseling patients in the past month, how often did you: 
involve patient’s support system (i.e., family) 0 (0) 3 (30) 6 (60) 1 (10) 
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15 Q7e When counseling patients in the past month, how often did you: 
reinforce concepts discussed 1 (10) 5 (50) 3 (30) 1 (10) 

16 Q7f When counseling patients in the past month, how often did you: 
show patient each medication 0 (0) 3 (30) 5 (50) 1 (10) 

17 Q7g When counseling patients in the past month, how often did you: 
provide a handwritten medication schedule 0 (0) 3 (30) 6 (60) 1 (10) 

18 Q7h When counseling patients in the past month, how often did you: 
include patient in decisions 0 (0) 2 (20) 6 (60) 2 (20) 

19 Q7i When counseling patients in the past month, how often did you: 
verify patient understood information presented 0 (0) 1 (10) 6 (60) 3 (30) 

20 Q7j When counseling patients in the past month, how often did you: 
ask patient questions to assess actual patterns of medication use 0 (0) 2 (20) 4 (40) 4 (40) 

21 Q7k 
When counseling patients in the past month, how often did you: 
conduct personalized 1:1 disease state or drug regimen counseling 
sessions 

0 (0) 3 (30) 3 (30) 4 (40) 

22 Q7l 
When counseling patients in the past month, how often did you: 
ask patient about his/her adherence concerns to arrive at a common 
understanding of potential problems 

0 (0) 1 (10) 4 (40) 5 (50) 

23 Q7m 

When counseling patients in the past month, how often did you: 
use interactive counseling with open-ended questions to optimize 
patient understanding (e.g., “What questions do you have?” not “Do 
you have any questions?”) 

0 (0) 1 (10) 4 (40) 3 (30) 

24 Q7n 

When counseling patients in the past month, how often did you: 
use the teach-back method in which the patient repeats instructions 
(e.g., “Just to make sure I have explained everything clearly, please 
tell me how you’re going to take this medication?”) 

0 (0) 1 (10) 5 (50) 2 (20) 

25 Q8a 
When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: perceived 
themselves to be at risk due to lack of adoption of healthy behavior 

0 (0) 5 (50) 2 (20) 3 (30) 

26 Q8b 
When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: perceived their 
medical conditions to be serious 

1 (10) 1 (10) 5 (50) 3 (30) 
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27 Q8c 
When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: had channels to 
address their concerns 

1 (10) 3 (30) 4 (40) 2 (20) 

28 Q8d 

When counseling in the past month, how often did you address 
patient’s beliefs and behavior to ensure the patient: perceived 
themselves as having the requisite skills to perform the healthy 
behavior 

0 (0) 3 (30) 3 (30) 4 (40) 

20 Q9a 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
Pharmacist who spoke patient’s language 

0 (0) 2 (20) 5 (50) 2 (20) 

30 Q9b 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
Other staff who spoke patient’s language 

0 (0) 1 (10) 6 (60) 3 (30) 

31 Q9c 
How often was each method used in the past month to speak with the 
patient in his/her preferred language? 
3rd party translation service 

0 (0) 3 (30) 4 (40) 3 (30) 

32 Q10a How often were the following used to identify nonadherent patients in 
the past month? Retrospective drug utilization review reports 0 (0) 1 (10) 4 (40) 5 (50) 

33 Q10b How often were the following used to identify nonadherent patients in 
the past month? Automated computer system notification 0 (0) 0 (0) 5 (50) 5 (50) 

34 Q10c How often were the following used to identify nonadherent patients in 
the past month? Refill history assessment 0 (0) 1 (10) 4 (40) 4 (40) 

35 Q10d How often were the following used to identify nonadherent patients in 
the past month? Counseling (i.e., patient’s self-reported adherence) 1 (10) 2 (20) 3 (30) 4 (40) 

36 Q10e How often were the following used to identify nonadherent patients in 
the past month? Other (specify) 1 (10) 2 (20) 2 (20) 4 (40) 

37 Q11a 
How often were the following services used to improve patient 
medication adherence in the past month? 
Recommended discontinuing unnecessary medication 

0 (0) 1 (10) 6 (60) 3 (30) 

38 Q11b 

How often were the following services used to improve patient 
medication adherence in the past month? 
Adjusted current medication (e.g., timing, frequency, amount, and/or 
dosage) 

0 (0) 0 (0) 6 (60) 4 (40) 
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39 Q11c 
How often were the following services used to improve patient 
medication adherence in the past month? 
Changed current medication formulation (e.g., pill vs. liquid) 

1 (10) 1 (10) 5 (50) 3 (30) 

40 Q11d 

How often were the following services used to improve patient 
medication adherence in the past month? 
Changed current medication to different medication in same class 
(e.g., because current medication had intolerable side effects) 

0 (0) 2 (20) 5 (50) 3 (30) 

41 Q11e 
How often were the following services used to improve patient 
medication adherence in the past month? 
Matched medication regimen to patient’s daily activities 

0 (0) 1 (10) 5 (50) 4 (40) 

42 Q11f 

How often were the following services used to improve patient 
medication adherence in the past month? 
Worked with patients to select adherence aids (i.e., pill boxes, 
calendar/charts) 

1 (10) 1 (10) 3 (30) 5 (50) 

43 Q11g 
How often were the following services used to improve patient 
medication adherence in the past month? 
Provided patient education (e.g., verbal, written) 

2 (20) 0 (0) 4 (40) 4 (40) 

44 Q11h 
How often were the following services used to improve patient 
medication adherence in the past month? 
Delivered patient’s medication to home/worksite 

1 (10) 1 (10) 3 (30) 5 (50) 

45 Q11i 
How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “Do you ever forget to take your medicine?” 

0 (0) 2 (20) 4 (40) 4 (40) 

46 Q11j 

How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “When you feel better, do you sometimes stop taking 
your medication?” 

0 (0) 3 (30) 3 (30) 4 (40) 

47 Q11k 

How often were the following services used to improve patient 
medication adherence in the past month? 
Asked patient: “If you feel worse when taking the medication, do you 
sometimes stop taking it?” 

0 (0) 3 (30) 3 (30) 4 (40) 

48 Q12a How often were the following refill services used to improve patient 
adherence in the past month? Automatic refill program 0 (0) 0 (0) 4 (40) 6 (60) 
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49 Q12b How often were the following refill services used to improve patient 
adherence in the past month? Mail refill reminder 0 (0) 3 (30) 3 (30) 4 (40) 

50 Q12c How often were the following refill services used to improve patient 
adherence in the past month? Email refill reminder 0 (0) 1 (10) 4 (40) 5 (50) 

51 Q12d How often were the following refill services used to improve patient 
adherence in the past month? Text message refill reminder 0 (0) 1 (10) 4 (40) 5 (50) 

52 Q12e How often were the following refill services used to improve patient 
adherence in the past month? Automated call refill reminder 0 (0) 2 (20) 3 (30) 5 (50) 

53 Q12f How often were the following refill services used to improve patient 
adherence in the past month? Pharmacist call refill reminder 0 (0) 1 (10) 3 (30) 6 (60) 

54 Q12g 

How often were the following refill services used to improve patient 
adherence in the past month? Medication synchronization (i.e., 
synchronizing the pick-up of multiple medications to one or two 
days each month) 

0 (0) 2 (20) 2 (20) 6 (60) 

55 Q12h 

How often were the following refill services used to improve patient 
adherence in the past month? Appointment-based model (i.e., 
schedule an appointment to synchronize pick up of multiple 
medications and counsel a patient) 

0 (0) 1 (10) 2 (20) 7 (70) 

56 Q13a How often were the following adherence aids used to improve patient 
adherence in the past month? Pill box 0 (0) 1 (10) 2 (20) 7 (70) 

57 Q13b 
How often were the following adherence aids used to improve patient 
adherence in the past month? Daily-dose blister package or pill 
calendar 

0 (0) 1 (10) 2 (20) 7 (70) 

58 Q13c 
How often were the following adherence aids used to improve patient 
adherence in the past month? Dosing cups/spoons/syringes for liquid 
medications; tablet splitter for pills 

1 (10) 3 (30) 0 (0) 6 (60) 

59 Q14a 
How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… check for overuse of short acting bronchodilators 

0 (0) 0 (0) 4 (40) 6 (60) 
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60 Q14b 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
check for underuse of asthma controller therapy (e.g., inhaled 
corticosteroids, long-acting beta-2-agonists) 

0 (0) 1 (10) 3 (30) 6 (60) 

61 Q14c 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
intervene when patient is overusing short-acting bronchodilators 

0 (0) 0 (0) 4 (40) 6 (60) 

62 Q14d 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
ask patient questions to assess effectiveness of asthma treatment 

0 (0) 0 (0) 6 (60) 4 (40) 

63 Q14e 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
ask patient whether adverse effects from asthma medication have 
occurred 

0 (0) 3 (30) 4 (40) 3 (30) 

64 Q14f 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
assess patient's use of prescribed inhalation devices (i.e., inhaler 
technique) 

0 (0) 1 (10) 4 (40) 5 (50) 

65 Q14g 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? At follow-up renewals, how 
often did you… 
add spacer to metered-dose inhaler when needed 

0 (0) 0 (0) 7 (70) 3 (30) 

66 Q14h 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
refer patient to prescriber when an asthma drug-related problem 
occurs 

0 (0) 1 (10) 6 (60) 3 (30) 
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67 Q14i 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
contact prescriber to change asthma drug therapy to improve control 
(i.e., call, fax, e-prescribe) 

0 (0) 1 (10) 4 (40) 5 (50) 

68 Q14j 

How often were the following asthma interventions provided to 
asthmatic patients in the past month? In general, how often did you… 
develop an asthma action plan for patient in collaboration with 
prescriber 

0 (0) 2 (20) 4 (40) 4 (40) 

69 Q15a 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
laboratory values (e.g., HbA1c, cholesterol) 

0 (0) 1 (10) 5 (50) 4 (40) 

70 Q15b 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
medical history (e.g., present medical problems, severity, prognoses) 

0 (0) 2 (20) 4 (40) 4 (40) 

71 Q15c 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
compliance history 

0 (0) 0 (0) 6 (60) 3 (30) 

72 Q15d 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
social history (e.g., smoking, alcohol use) 

1 (10) 3 (30) 3 (30) 3 (30) 

73 Q15e 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
vital signs (e.g., blood pressure, forced expiratory volume [FEV]) 

0 (0) 3 (30) 4 (40) 3 (30) 

74 Q15f 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
symptom information (e.g., cough, dizziness) 

0 (0) 1 (10) 6 (60) 3 (30) 

75 Q15g 

How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Obtained patient… 
medication history (e.g., present pharmacotherapy, past therapy, drug 
allergies) 

0 (0) 1 (10) 6 (60) 3 (30) 
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76 Q16a 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Reviewed medication 
profile for… nonadherence 

1 (10) 0 (0) 6 (60) 3 (30) 

77 Q16b 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Reviewed medication 
profile for…  overutilization of high-risk medication in elderly 

1 (10) 1 (10) 4 (40) 4 (40) 

78 Q16c 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Reviewed medication 
profile for…  generic substitution opportunities 

3 (30) 1 (10) 2 (20) 4 (40) 

79 Q16d 
How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Asked the patient 
questions to find out… if he/she might be experiencing DRPs 

2 (20) 2 (20) 4 (40) 2 (20) 

80 Q16e 

How often were the following used to identify DRPs (e.g., therapy 
gap, inappropriate therapy) in the past month? Asked the patient 
questions to find out… the perceived effectiveness of drugs he/she 
was taking 

0 (0) 3 (30) 3 (30) 4 (40) 

81 Q17a 

How often were the following used to address DRPs in the past 
month? 
Identified therapeutic alternatives to meet treatment guidelines for 
IEHP quality measurements 

2 (20) 0 (0) 4 (40) 4 (40) 

82 Q17b 

How often were the following used to address DRPs in the past 
month? 
Identified therapy gaps according to treatment guidelines for IEHP 
quality measurements 

1 (10) 2 (20) 3 (30) 4 (40) 

83 Q17c 
How often were the following used to address DRPs in the past 
month? 
Made an intervention 

1 (10) 1 (10) 4 (40) 4 (40) 

84 Q17d 
How often were the following used to address DRPs in the past 
month? 
Implemented a strategy to resolve the DRP(s) 

1 (10) 0 (0) 5 (50) 4 (40) 

85 Q17e 
How often were the following used to address DRPs in the past 
month? 
Individualized patient’s treatment regimen 

1 (10) 2 (20) 3 (30) 4 (40) 
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86 Q17f 

How often were the following used to address DRPs in the past 
month? 
Talked to patients ≥65 years about not taking high-risk medications 
(HRM) on the Beers list 

1 (10) 0 (0) 3 (30) 6 (60) 

87 Q17g 

How often were the following used to address DRPs in the past 
month? 
Talked to prescribers about alternatives to HRMs on the Beers list for 
patients ≥65 years 

1 (10) 1 (10) 2 (20) 6 (60) 

88 Q18a 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Refill 
prescription 

0 (0) 3 (30) 4 (40) 3 (30) 

89 Q18b How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Adjust dose 0 (0) 2 (20) 5 (50) 3 (30) 

90 Q18c 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Adjust dosage 
form 

2 (20) 2 (20) 3 (30) 3 (30) 

91 Q18d 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Generic 
substitution 

0 (0) 1 (10) 5 (50) 4 (40) 

92 Q18e 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Therapeutic 
interchange 

0 (0) 2 (20) 5 (50) 3 (30) 

93 Q18f 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Assess 
response, adjust therapy per protocol 

0 (0) 1 (10) 5 (50) 4 (40) 

94 Q18g 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Initiate specific 
prescription 

0 (0) 2 (20) 6 (60) 2 (20) 

95 Q18h 
How often were the following collaborative agreements with 
prescribers used to address DRPs in the past month? Make drug/dose 
decisions per protocol 

0 (0) 3 (30) 4 (40) 3 (30) 
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96 Q19a 
How often were the following used to monitor patient DRPs in the 
past month? Established a monitoring plan to follow the patient's 
progress with therapeutic goal/s related to quality measurement/s 

0 (0) 2 (20) 2 (20) 5 (50) 

97 Q19b 
How often were the following used to monitor patient DRPs in the 
past month? Advised patients on how to monitor progress of his/her 
therapy 

0 (0) 2 (20) 5 (50) 3 (30) 

98 Q19c 
How often were the following used to monitor patient DRPs in the 
past month? Involved patients more in their care through self-
monitoring of their blood pressure or blood sugar 

0 (0) 2 (20) 5 (50) 3 (30) 

99 Q19d How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… blood pressure 0 (0) 2 (20) 5 (50) 3 (30) 

100 Q19e How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… blood glucose 0 (0) 2 (20) 5 (50) 3 (30) 

101 Q19f How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… cholesterol 0 (0) 2 (20) 5 (50) 3 (30) 

102 Q19g How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… FEV 0 (0) 2 (20) 5 (50) 3 (30) 

103 Q19h How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… adherence to drug therapy 0 (0) 1 (10) 4 (40) 5 (50) 

104 Q19i 
How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… drug therapy outcomes (e.g., 
reduction in blood pressure, reduction in HbA1c) 

0 (0) 2 (20) 5 (50) 3 (30) 

105 Q19j 
How often were the following used to monitor patient DRPs in the 
past month? Monitored patient’s… DRPs (e.g. side effects, 
interactions) 

1 (10) 1 (10) 5 (50) 3 (30) 

106 Q20a 
How often were the following used to collaborate with prescribers in 
the past month? I made a drug or non-drug recommendation to the 
patient's prescriber if a DRP was identified 

0 (0) 2 (20) 5 (50) 3 (30) 

107 Q20b How often were the following used to collaborate with prescribers in 
the past month? I contacted prescribers to discuss patient’s DRPs 0 (0) 2 (20) 5 (50) 3 (30) 

108 Q20c 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and 
myself in managing patient… hypertension medication adherence 

0 (0) 0 (0) 4 (40) 6 (60) 
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109 Q20d 

How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and 
myself in managing patient… hypercholesterolemia medication 
adherence 

0 (0) 0 (0) 4 (40) 6 (60) 

110 Q20e 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and 
myself in managing patient… diabetes medication adherence 

0 (0) 0 (0) 4 (40) 6 (60) 

111 Q20f 
How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and 
myself in managing patient… asthma medication utilization 

0 (0) 0 (0) 4 (40) 6 (60) 

112 Q20g 

How often were the following used to collaborate with prescribers in 
the past month? There was cooperation between prescribers and 
myself in managing patient… HRM use in those ≥65 years (i.e., Beers 
list) 

0 (0) 1 (10) 3 (30) 6 (60) 

113 Q21a 
Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. New service ideas suggested 
by employees were acted upon by decision makers. 

0 (0) 3 (30) 4 (40) 3 (30) 

114 Q21b 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. All employees were 
encouraged to develop 

 ideas for new services. 

1 (10) 3 (30) 3 (30) 3 (30) 

115 Q21c 
Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization. Management approved of 
independent activity by employees to develop new services. 

1 (10) 3 (30) 3 (30) 3 (30) 

116 Q22a To what degree did the following impact the provision of non-
dispensing services in the past month? My educational background 1 (10) 4 (40) 0 (0) 5 (50) 

117 Q22b 
To what degree did the following impact the provision of non-
dispensing services in the past month? My confidence in my abilities 
to impact IEHP quality measurements 

0 (0) 0 (0) 5 (50) 5 (50) 

118 Q22c To what degree did the following impact the provision of non-
dispensing services in the past month? Time to perform services 0 (0) 0 (0) 4 (40) 6 (60) 
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119 Q22d 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s use of more than one 
pharmacy 

0 (0) 2 (20) 3 (30) 5 (50) 

120 Q22e To what degree did the following impact the provision of non-
dispensing services in the past month? Reimbursement for services 0 (0) 2 (20) 3 (30) 5 (50) 

121 Q22f 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of adequate 
support staff 

0 (0) 0 (0) 4 (40) 6 (60) 

122 Q22g 
To what degree did the following impact the provision of non-
dispensing services in the past month? Prescribers’ attitudes toward 
patient interventions 

0 (0) 3 (30) 2 (20) 5 (50) 

123 Q22h 
To what degree did the following impact the provision of non-
dispensing services in the past month? My employer’s support for 
offering services 

0 (0) 0 (0) 5 (50) 5 (50) 

124 Q22i To what degree did the following impact the provision of non-
dispensing services in the past month? Pharmacy layout 1 (10) 2 (20) 1 (10) 5 (50) 

125 Q22j 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient interest in pharmacist 
services 

0 (0) 1 (10) 3 (30) 5 (50) 

126 Q22k 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of patient medical 
information 

0 (0) 1 (10) 3 (30) 5 (50) 

127 Q22l 
To what degree did the following impact the provision of non-
dispensing services in the past month? Availability of patient 
medication information 

0 (0) 0 (0) 3 (30) 6 (60) 

128 Q22m To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s preferred language 0 (0) 3 (30) 2 (20) 5 (50) 

129 Q22n To what degree did the following impact the provision of non-
dispensing services in the past month? Patient’s culture 1 (10) 2 (20) 2 (20) 5 (50) 

130 Q22o 
To what degree did the following impact the provision of non-
dispensing services in the past month? Patient interest in adhering to 
therapy 

0 (0) 0 (0) 4 (40) 6 (60) 
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131 Q22p 
To what degree did the following impact the provision of non-
dispensing services in the past month? Focus on technical aspects 
(i.e., dispensing) 

1 (10) 1 (10) 3 (30) 5 (50) 

132 Q23a 

For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Medication Dispensing: preparing, distributing, and administering 
medication products, including associated consultation, interacting 
with patients about selection and use of over-the-counter products, 
and interactions with other professionals during the medication 
dispensing process 

0 (0) 1 (10) 0 (0) 9 (90) 

133 Q23b 

For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Patient Care Services: assessing and evaluating patient medication-
related needs, monitoring and adjusting patients’ treatments to attain 
desired outcomes, and other services designed for patient care 
management 

0 (0) 1 (10) 0 (0) 9 (90) 

134 Q23c 
For a typical week, estimate the % of time spent in the following 
activities (please ensure totals sum to 100%). 
Other (describe) 

0 (0) 1 (10) 1 (10) 8 (80) 

135 Q24a Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Volume of work performed 0 (0) 1 (10) 4 (40) 5 (50) 

136 Q24b Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Quality of patient care 0 (0) 1 (10) 4 (40) 5 (50) 

137 Q24c Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Employee professional development 0 (0) 3 (30) 2 (20) 5 (50) 

138 Q24d Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Pharmacy financial performance 0 (0) 2 (20) 4 (40) 4 (40) 

139 Q24e Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Adopting new practice innovation 0 (0) 3 (30) 3 (30) 4 (40) 

140 Q24f Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Addressing IEHP quality measurements 0 (0) 1 (10) 3 (30) 6 (60) 

141 Q25a Please rate how the workload in your pharmacy in the past month has 
impacted: your time spent with each patient 0 (0) 1 (10) 3 (30) 6 (60) 
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142 Q25b Please rate how the workload in your pharmacy in the past month has 
impacted: the quality of care provided to patients 0 (0) 1 (10) 4 (40) 5 (50) 

143 Q25c Please rate how the workload in your pharmacy in the past month has 
impacted: your ability to solve DRPs 0 (0) 2 (20) 2 (20) 6 (60) 

144 Q26a During an average work shift in the past month, what was the total 
number of pharmacists working? 0 (0) 0 (0) 6 (60) 4 (40) 

145 Q26b During an average work shift in the past month, what was the total 
number of technicians working? 0 (0) 0 (0) 6 (60) 4 (40) 

146 Q27 Was the dispensing process in the past month pharmacy technician 
driven? 2 (20) 1 (10) 3 (30) 4 (40) 

147 Q28a How often were the following types of equipment used in the 
pharmacy in the past month? Tablet counter/filling device 1 (10) 2 (20) 4 (40) 3 (30) 

148 Q28b How often were the following types of equipment used in the 
pharmacy in the past month? Automated dispensing system (ADS) 1 (10) 2 (20) 4 (40) 3 (30) 

149 Q28c How often were the following types of equipment used in the 
pharmacy in the past month? Computerized control of ADS 2 (20) 2 (20) 3 (30) 3 (30) 

150 Q29a Did the pharmacy’s software display the following medication details 
in the past month? proportion of days covered for medications 0 (0) 0 (0) 4 (40) 6 (60) 

151 Q29b Did the pharmacy’s software display the following medication details 
in the past month? asthma medication utilization 0 (0) 0 (0) 3 (30) 7 (70) 

152 Q29c 
Did the pharmacy’s software display the following medication details 
in the past month? HRM utilization in patients ≥65 years (i.e., Beers 
list) 

0 (0) 0 (0) 3 (30) 7 (70) 

153 Q30 
How often have you used the web-based dashboard Electronic Quality 
Improvement Platform for Plans and Pharmacies (EQuIPP) to track 
pharmacy store performance on IEHP quality measurements? 

0 (0) 1 (10) 4 (40) 5 (50) 

154 Q31a Please rate how equipment/software has affected each of the 
following in the past month: productivity level 1 (10) 3 (30) 4 (40) 2 (20) 

155 Q31b 
Please rate how equipment/software has affected each of the 
following in the past month: amount of time spent in contact with 
patients 

1 (10) 2 (20) 5 (50) 2 (20) 

156 Q31c Please rate how equipment/software has affected each of the 
following in the past month: quality of care provided to patients 1 (10) 2 (20) 5 (50) 2 (20) 
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157 Q31d Please rate how equipment/software has affected each of the 
following in the past month: demands on your time in the pharmacy 1 (10) 3 (30) 3 (30) 3 (30) 

158 Q31e 
Please rate how equipment/software has affected each of the 
following in the past month: amount of time spent in the dispensing 
process 

1 (10) 3 (30) 3 (30) 3 (30) 
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Expert Evaluation: Pharmacy Management Questionnaire 

In total, 47 items were reviewed during the first cycle of expert assessment for the pharmacy 

management questionnaire. Item-level results of the experts’ review for relevance and importance are 

displayed in Table 3.3.4 and Table 3.3.5, respectively. As a result of evaluating the important of items, 

80 percent or more of the experts identified that 67 percent of the questions (N = 29) were either 

important or very important. To identify which items to retain for the next cycle of assessment, at 

least 80 percent of the experts marked 26 of the items (55 %) as quite relevant or highly relevant. For 

18 of these items, at least one expert indicated a revision should be examined. After following up with 

experts regarding revision recommendations, one item was expanded into six new items and one item 

was revised. In the second cycle of expert evaluation for the pharmacist questionnaire, experts 

assessed these seven items. Overall 80 percent of the experts consistently across all additional items 

agreed the items were quite relevant or highly relevant. As a result, a total of 33 items were selected 

for the questionnaire development panel to conduct a final review and designation for inclusion in the 

questionnaire.  
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Table 3.3.4. Results of Experts' Selection of Items' Relevance for the Draft Pharmacy Management Questionnaire 

  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

1 Q1 Are you familiar with IEHP’s pharmacy P4P program? 0 (0) 0 (0) 2 (20) 8 (80) 

2 Q2 
How often have you used the web-based dashboard Electronic Quality 
Improvement Platform for Plans and Pharmacies (EQuIPP) to track 
pharmacy store performance on IEHP quality measurements? 

0 (0) 0 (0) 4 (40) 6 (60) 

3 Q3a 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I receive useful responses to my questions regarding the data related to 
IEHP quality measurements. 

0 (0) 3 (30) 2 (20) 5 (50) 

4 Q3b 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I get useful feedback regarding my pharmacy's(ies’) progress toward 
achieving IEHP quality measurements. 

0 (0) 0 (0) 3 (30) 7 (70) 

5 Q3c 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I have adequate information about the scoring system used to compute 
the P4P bonus amount. 

0 (0) 0 (0) 3 (30) 7 (70) 

6 Q3d 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Adherence (diabetes, hypertension, 
cholesterol) 

0 (0) 1 (10) 2 (20) 7 (70) 

7 Q3e 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Absence of controller therapy for 
asthma patients 

0 (0) 1 (10) 2 (20) 7 (70) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

8 Q3f 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Use of high-risk medication in 
patients ≥65 years 

0 (0) 1 (10) 2 (20) 7 (70) 

9 Q3g 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Generic dispensing rate 

0 (0) 1 (10) 2 (20) 7 (70) 

10 Q4a 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
invests extra effort in the care of patients who are the focus of this 
incentive. 

0 (0) 1 (10) 4 (40) 5 (50) 

11 Q4b 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
has changed its practice to obtain this financial incentive. 

0 (0) 0 (0) 6 (60) 4 (40) 

12 Q4c 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
would be just as focused on these quality measurements without the 
financial incentive. 

0 (0) 1 (10) 4 (40) 5 (50) 

13 Q4d 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
focuses its effort constructively because of quality measurements in 
this incentive. 

1 (10) 1 (10) 5 (50) 3 (30) 

14 Q4e 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
has added additional pharmaceutical services to address IEHP quality 
measurements. 

0 (0) 0 (0) 5 (50) 5 (50) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

15 Q5a 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… patient clinical outcomes 

0 (0) 2 (20) 4 (40) 4 (40) 

16 Q5b 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving member experience (e.g., patient satisfaction) 

0 (0) 3 (30) 5 (50) 2 (20) 

17 Q5c 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… market differentiation 

0 (0) 5 (50) 4 (40) 0 (0) 

18 Q5d 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… driving standardization of performance measures 

1 (10) 4 (40) 3 (30) 2 (20) 

19 Q5e 

Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… aligning with other initiatives (e.g., high performance 
networks, consumer-directed report cards) 

1 (10) 4 (40) 4 (40) 1 (10) 

20 Q5f 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving patient safety 

0 (0) 3 (30) 4 (40) 3 (30) 

21 Q5g 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving the bottom line 

0 (0) 4 (40) 4 (40) 2 (20) 

22 Q5h 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… responding to payer pressures 

0 (0) 5 (50) 3 (30) 2 (20) 

23 Q6a 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… represents an opportunity to increase the 
pharmacy's income. 

0 (0) 0 (0) 5 (50) 5 (50) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

24 Q6b 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… is sufficiently large to compensate for 
expenditures necessary to meet the quality measurements. 

0 (0) 1 (10) 2 (20) 7 (70) 

25 Q6c 
Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… has adequate bonus payments. 

0 (0) 1 (10) 4 (40) 4 (40) 

26 Q6d 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… is not the pharmacy's focus; my pharmacy is 
participating in this P4P program to ensure we remain in IEHP's 
preferred network. 

0 (0) 1 (10) 4 (40) 5 (50) 

27 Q7a 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We are able to change to meet the needs of our business environment. 

1 (10) 2 (20) 4 (40) 3 (30) 

28 Q7b 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
New service ideas suggested by employees are acted upon by decision 
makers. 

0 (0) 2 (20) 6 (60) 2 (20) 

20 Q7c 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy is known as an innovator in our area. 

0 (0) 1 (10) 7 (70) 2 (20) 

30 Q7d 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy usually takes action in anticipation of future market 
conditions. 

0 (0) 1 (10) 5 (50) 4 (40) 

31 Q7e 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Taking chances is an element of our business strategy. 

2 (20) 3 (30) 2 (20) 2 (20) 

32 Q7f 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We keep pace with changes required by our business environment. 

1 (10) 3 (30) 3 (30) 3 (30) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

33 Q7g 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
All employees are encouraged to develop ideas for new services. 

0 (0) 2 (20) 5 (50) 2 (20) 

34 Q7h 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy provides leadership in developing new services. 

1 (10) 0 (0) 6 (60) 2 (20) 

35 Q7i 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Because market conditions are changing, we continually seek out new 
opportunities. 

0 (0) 3 (30) 5 (50) 1 (10) 

36 Q7j 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Taking gambles is part of our strategy for success. 

2 (20) 4 (40) 3 (30) 0 (0) 

37 Q7k 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We adapt to demands of our business environment. 

0 (0) 2 (20) 4 (40) 3 (30) 

38 Q7l 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Management approves of independent activity by employees to 
develop new services. 

0 (0) 2 (20) 6 (60) 0 (0) 

39 Q7m 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy constantly experiments with new services. 

1 (10) 1 (10) 7 (70) 0 (0) 

40 Q7n 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We consistently try to position ourselves to meet emerging demands. 

1 (10) 1 (10) 5 (50) 2 (20) 

41 Q7o 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We take above average risks in our business. 

2 (20) 5 (50) 2 (20) 0 (0) 

42 Q8a Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Volume of work performed 0 (0) 1 (10) 4 (40) 5 (50) 
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  Rate the Relevance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Relevant 

Somewhat 
Relevant 

Quite 
Relevant 

Highly 
Relevant 

43 Q8b Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Quality of patient care 0 (0) 1 (10) 3 (30) 5 (50) 

44 Q8c Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Employee professional development 0 (0) 3 (30) 4 (40) 3 (30) 

45 Q8d Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Pharmacy financial performance 0 (0) 0 (0) 6 (60) 4 (40) 

46 Q8e Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Adopting new practice innovation 0 (0) 3 (30) 4 (40) 3 (30) 

47 Q8f Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Addressing IEHP quality measurements 0 (0) 0 (0) 3 (30) 7 (70) 
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Table 3.3.5. Results of Experts' Selection of Items' Importance for the Draft Pharmacy Management Questionnaire 

  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 
1 Q1 Are you familiar with IEHP’s pharmacy P4P program? 0 (0) 0 (0) 2 (20) 8 (80) 

2 Q2 
How often have you used the web-based dashboard Electronic Quality 
Improvement Platform for Plans and Pharmacies (EQuIPP) to track 
pharmacy store performance on IEHP quality measurements? 

0 (0) 0 (0) 4 (40) 6 (60) 

3 Q3a 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I receive useful responses to my questions regarding the data related 
to IEHP quality measurements. 

1 (10) 2 (20) 2 (20) 5 (50) 

4 Q3b 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I get useful feedback regarding my pharmacy's(ies’) progress toward 
achieving IEHP quality measurements. 

0 (0) 0 (0) 3 (30) 7 (70) 

5 Q3c 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. 
I have adequate information about the scoring system used to compute 
the P4P bonus amount. 

0 (0) 0 (0) 4 (40) 6 (60) 

6 Q3d 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Adherence (diabetes, hypertension, 
cholesterol) 

0 (0) 1 (10) 2 (20) 7 (70) 

7 Q3e 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Absence of controller therapy for 
asthma patients 

0 (0) 1 (10) 2 (20) 7 (70) 
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  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 

8 Q3f 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Use of high-risk medication in 
patients ≥65 years 

0 (0) 1 (10) 2 (20) 7 (70) 

9 Q3g 

Please indicate your level of agreement with each statement as it 
relates to your awareness and understanding of IEHP’s pharmacy 
P4P program. I have adequate information about the definition of 
these IEHP quality measurements: Generic dispensing rate 

0 (0) 1 (10) 2 (20) 7 (70) 

10 Q4a 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
invests extra effort in the care of patients who are the focus of this 
incentive. 

0 (0) 1 (10) 4 (40) 5 (50) 

11 Q4b 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
has changed its practice to obtain this financial incentive. 

0 (0) 0 (0) 6 (60) 4 (40) 

12 Q4c 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
would be just as focused on these quality measurements without the 
financial incentive. 

0 (0) 2 (20) 3 (30) 5 (50) 

13 Q4d 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
focuses its effort constructively because of quality measurements in 
this incentive. 

1 (10) 1 (10) 5 (50) 3 (30) 

14 Q4e 

Please indicate your level of agreement with each statement as it 
relates to your pharmacy organization’s level of involvement in 
IEHP’s pharmacy P4P program. My pharmacy… 
has added additional pharmaceutical services to address IEHP quality 
measurements. 

0 (0) 1 (10) 4 (40) 5 (50) 
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  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 

15 Q5a 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… patient clinical outcomes 

0 (0) 0 (0) 7 (70) 3 (30) 

16 Q5b 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving member experience (e.g., patient satisfaction) 

0 (0) 2 (20) 5 (50) 3 (30) 

17 Q5c 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… market differentiation 

0 (0) 5 (50) 3 (30) 1 (10) 

18 Q5d 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… driving standardization of performance measures 

1 (10) 2 (20) 5 (50) 2 (20) 

19 Q5e 

Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… aligning with other initiatives (e.g., high performance 
networks, consumer-directed report cards) 

1 (10) 3 (30) 4 (40) 2 (20) 

20 Q5f 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving patient safety 

0 (0) 2 (20) 5 (50) 3 (30) 

21 Q5g 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… improving the bottom line 

0 (0) 2 (20) 6 (60) 2 (20) 

22 Q5h 
Please rate the degree of importance for each reason listed below for 
focusing on pharmacy quality measurements. How important is it to 
focus on… responding to payer pressures 

0 (0) 3 (30) 5 (50) 2 (20) 

23 Q6a 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… represents an opportunity to increase the 
pharmacy's income. 

0 (0) 0 (0) 5 (50) 5 (50) 

24 Q6b 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… is sufficiently large to compensate for 
expenditures necessary to meet the quality measurements. 

0 (0) 1 (10) 2 (20) 7 (70) 



 272 

  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 

25 Q6c 
Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… has adequate bonus payments. 

0 (0) 0 (0) 5 (50) 4 (40) 

26 Q6d 

Please indicate your level of agreement with each statement as it 
relates to the financial salience of IEHP’s pharmacy P4P program. 
This financial incentive… is not the pharmacy's focus; my pharmacy 
is participating in this P4P program to ensure we remain in IEHP's 
preferred network. 

0 (0) 1 (10) 3 (30) 6 (60) 

27 Q7a 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We are able to change to meet the needs of our business environment. 

1 (10) 2 (20) 4 (40) 3 (30) 

28 Q7b 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
New service ideas suggested by employees are acted upon by decision 
makers. 

0 (0) 2 (20) 7 (70) 1 (10) 

20 Q7c 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy is known as an innovator in our area. 

1 (10) 1 (10) 7 (70) 1 (10) 

30 Q7d 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy usually takes action in anticipation of future market 
conditions. 

0 (0) 2 (20) 5 (50) 3 (30) 

31 Q7e 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Taking chances is an element of our business strategy. 

3 (30) 1 (10) 4 (40) 1 (10) 

32 Q7f 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We keep pace with changes required by our business environment. 

1 (10) 3 (30) 5 (50) 1 (10) 

33 Q7g 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
All employees are encouraged to develop ideas for new services. 

0 (0) 3 (30) 5 (50) 1 (10) 
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  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 

34 Q7h 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy provides leadership in developing new services. 

1 (10) 1 (10) 6 (60) 1 (10) 

35 Q7i 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Because market conditions are changing, we continually seek out new 
opportunities. 

0 (0) 4 (40) 4 (40) 1 (10) 

36 Q7j 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Taking gambles is part of our strategy for success. 

3 (30) 4 (40) 2 (20) 0 (0) 

37 Q7k 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We adapt to demands of our business environment. 

1 (10) 2 (20) 5 (50) 0 (0) 

38 Q7l 

Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Management approves of independent activity by employees to 
develop new services. 

1 (10) 2 (20) 5 (50) 0 (0) 

39 Q7m 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
Our pharmacy constantly experiments with new services. 

1 (10) 3 (30) 5 (50) 0 (0) 

40 Q7n 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We consistently try to position ourselves to meet emerging demands. 

2 (20) 1 (10) 5 (50) 1 (10) 

41 Q7o 
Please indicate your level of agreement with each statement as it 
relates to the characteristics of your pharmacy organization. 
We take above average risks in our business. 

4 (40) 3 (30) 2 (20) 0 (0) 

42 Q8a Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Volume of work performed 0 (0) 1 (10) 6 (60) 3 (30) 

43 Q8b Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Quality of patient care 0 (0) 1 (10) 6 (60) 2 (20) 

44 Q8c Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Employee professional development 0 (0) 4 (40) 4 (40) 2 (20) 
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  Rate the Importance of Each Item in 
Evaluating a Pharmacy P4P Program 

N (%) 
Item 

Number Item Not 
Important 

Of Little 
Importance Important Very  

Important 
45 Q8d Please rate each statement as it relates to the focal emphasis of your 

pharmacy organization. Pharmacy financial performance 0 (0) 0 (0) 7 (70) 3 (30) 

46 Q8e Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Adopting new practice innovation 0 (0) 1 (10) 7 (70) 2 (20) 

47 Q8f Please rate each statement as it relates to the focal emphasis of your 
pharmacy organization. Addressing IEHP quality measurements 0 (0) 0 (0) 4 (40) 6 (60) 
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Final Questionnaires 

Following the two rounds of expert evaluation, the questionnaire development panel 

consisting of dissertation committee members met to discuss the chosen items and determine which 

ones should be retained in the final instruments. Item retention was decided based on a final review of 

item relevance for instrument inclusion to: (1) select items deemed probable to discriminate among 

survey respondents; and (2) ensure response burden was minimized. Items were also selected to 

represent variables of interest to use in future evaluations of a particular community pharmacy P4P 

program (see Chapter 4). Listed in Table 3.3.6 is the rationale for selecting each variable of interest to 

measure.  

For the pharmacist questionnaire, the questionnaire development panel reviewed the 89 items 

selected by experts, of which 65 (73 %) of the items were selected to include in the final instrument. 

For the pharmacy management questionnaire, the panel determined 32 (97 %) of the 33 expert-

selected items should be retained in the final instrument. Shown in Table 3.3.7 and Table 3.3.8 are the 

final items selected for the pharmacist and pharmacy management questionnaires, respectively, with 

corresponding references to articles from which they were derived in the literature. Shown in 

Appendix 6.8 and Appendix 6.9 are the final pharmacist and pharmacy management questionnaires, 

respectively. 

Six cognitive debriefings were conducted with pharmacists and pharmacy management both 

familiar and unfamiliar with IEHP’s community pharmacy P4P program to ensure questions were 

understood from a broad audience. All participants were male, with an equal number from 

independent and chain pharmacies (3 from each). Each cognitive debriefing participant understood 

the majority of items and response category options. Slight modifications were made to the wording 

of a couple of items based on feedback. For example, during one think aloud interview the participant 

recommended adding instructions to the survey respondent to continue completing the questionnaire 

regardless of the pharmacist’s familiarity with IEHP’s program. Some alterations were made to the 
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appearance of the questionnaire to ensure survey respondents see sections of some items. For 

example, a couple participants recommended bolding, underlining, and/or capitalizing parts of some 

items to draw the survey respondents’ attention to important item aspects. 
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Table 3.3.6. Rationale for Including Selected Variables in Final Pharmacist and Pharmacy Management Questionnaires 

Domain Dimension Variable 
Variable Inclusion Justification: 

Rationale for variable’s possible impact on a  
pharmacy’s performance in a P4P program 

Incentive  

P4P Program: 
Financial 

Program’s  
financial salience 

A financial incentive (i.e., financial compensation magnitude in relation to the 
costs in time and effort necessary to achieve the quality measurement) that is 
considered salient may influence management’s invested commitment to the 
program. 

P4P Program: Non-
financial 

Program  
awareness 

Awareness of the program among pharmacy management may affect the 
allocation of resources toward achieving the quality measures. 

Program understanding 
Management’s degree of familiarity with the definitions of quality measurements 
used to evaluate the pharmacy’s performance may indicate the pharmacy’s 
capability to target the measures. 

Pharmacy Management 
Characteristics 

Program  
involvement 

Management’s level of involvement in the pharmacy P4P program may reflect 
their invested interest in the program. 

Role in  
pharmacy 

The survey respondent’s management position (e.g., owner, district manager) 
may influence the invested commitment he/she has to succeeding in the 
pharmacy P4P program. 

Pharmacy  Operations: 
Structure 

Personnel 
More employees working simultaneously at a given time in a pharmacy may free 
up pharmacists’ time to perform additional pharmacy services other than 
dispensing. 

Prescription  
volume 

A pharmacy’s prescription volume is a measure of workload, which may indicate 
the pharmacy’s focus on dispensing. 

Shift length A pharmacist’s shift length may represent the time a pharmacist is available to 
offer pharmacy services. 

Software  
display capability 

A pharmacy’s software capable of directing personnel’s attention to certain 
patient issues (e.g., identifying nonadherent patients) may help to target patient 
care services. 
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Domain Dimension Variable 
Variable Inclusion Justification: 

Rationale for variable’s possible impact on a  
pharmacy’s performance in a P4P program 

Pharmacy  

Operations: 
Structure Staff Accreditations Staff members’ accreditations may indicate the skillsets and level of expertise in 

the pharmacy to offer a variety of pharmacy services.  

Operations: 
Process 
 

Adherence management 

Pharmacists seeking to gain a more in depth understanding of patients’ 
medication adherence; achieve insight into why patients are nonadherent; and 
work to problem solve issues with patients’ medication regimens may impact the 
pharmacy’s performance on P4P quality measurements. 

Asthma  
management 

Asthma management programs within a pharmacy that identify patients with 
asthma medication issues (i.e., nonadherence) and provide specific asthma 
counseling may impact the pharmacy’s performance on P4P asthma-specific 
quality measurements. 

Chronic disease 
management 

Pharmacy programs targeting chronic diseases (e.g., diabetes) may show the 
dedication of resources to offering pharmaceutical care services. 

Patient communication 
method 
 

Multilingual personnel and/or resources to converse with patients in their 
preferred language may help patients’ understanding of their disease and reasons 
why medication adherence is important. 

High-risk medication use 
counseling 

Pharmacies identifying high-risk medication use among their elderly patient 
population and counseling these patients may impact the use of these 
medications. 

Patient counseling Pharmacies with dedicated counseling services to help patients follow medication 
regimens may impact patients’ medication use. 

Pharmacy Pharmacist 
Characteristics 

Non-dispensing ability 
Pharmacists who have fewer perceived barriers to performing pharmaceutical 
care services (i.e., non-dispensing) may be able to offer more services targeting 
quality measures. 

Pharmacist-prescriber 
relationship 

Pharmacists who have established good working relationships with physicians 
may be able to successfully resolve patients’ medication issues. 
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Domain Dimension Variable 
Variable Inclusion Justification: 

Rationale for variable’s possible impact on a  
pharmacy’s performance in a P4P program 

Post-graduation 
pharmacy experience 

The number of years the survey respondent has spent working as a pharmacists 
may impact their proficiency of dispensing and quality of providing other 
pharmaceutical services. 

Workload 
Varying intensities of workload volume and focus on dispensing may affect the 
amount of time pharmacists are able to spend providing other pharmacy services 
to patients. 

Pharmacist 
Characteristics Workload effect 

Pharmacists’ perceived impact of their workload in the pharmacy (e.g., the 
amount of time they spend with patients) may affect the amount and quality of 
services outside of dispensing they are able to provide. 

Pharmacy 
Management & 
Pharmacist 
Characteristics 

Role in pharmacy 

P4P program details are shared differentially with pharmacy personnel depending 
upon their role in the pharmacy. For example, pharmacy managers may be more 
aware of P4P program aspects compared to staff pharmacists who may have 
limited knowledge of the program. Therefore, it is important to document survey 
respondents’ roles to ensure the inferences of survey results are understood. 

Other Influencing 
Factors 

Organizational 
Characteristics 

Adaptability A pharmacy organization’s capacity to adapt to business environment changes 
may signify its ability to evolve to met the demands of new payment models. 

Innovativeness 
Management’s innovativeness propensity may highlight a  pharmacy’s tendency 
to engage in and support new ideas, novelty, experimentation, and creative 
process. 

Pharmacy  
focal emphasis  

The pharmacy’s emphasis on particular care services (i.e., disease management 
versus dispensing) may affect the amount of time a pharmacist is able to spend 
with patients addressing medication issues. 

Proactiveness 
The pharmacy organization’s proactive nature, which refers to a pharmacy’s 
processes aimed at anticipating and acting on future needs, may signify the 
organization’s readiness to respond to a P4P program. 
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Domain Dimension Variable 
Variable Inclusion Justification: 

Rationale for variable’s possible impact on a  
pharmacy’s performance in a P4P program 

Risk-taking 

A pharmacy organization considered as a risk taker, which refers to its inclination 
to engage in risky projects and reflects their preferences for bold acts to achieve 
pharmacy objectives, may indicate the organization’s willingness to devote 
resources to a P4P program (which is outside of the usual dispensing payment 
model). 
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Table 3.3.7. Items Included in Final Pharmacist Questionnaire 

Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

1 Content Experts N/A 
Are you familiar with Inland Empire 
Health Plan’s (IEHP’s) pharmacy P4P 
program? 

No, I have never heard of 
it. 

Yes, I have heard of it but 
did not know the quality 
measures being targeted 
before completing this 
questionnaire. 

Yes, I have heard of it and 
did know the quality 
measures being targeted 
before completing this 
questionnaire. 

2A (Herrier, 1995) 
In the PAST WEEK, when counseling patients on a 
new medication or medication changes, how often did 
YOUR PHARMACY ………. 

Use interactive counseling with open-
ended questions to optimize patient 
understanding (e.g., “What questions 
do you have?” not “Do you have any 
questions?”) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

2B (Herrier, 1995) 
In the PAST WEEK, when counseling patients on a 
new medication or medication changes, how often did 
YOUR PHARMACY ………. 

Use the teach-back method where the 
patient repeats instructions (e.g., “Just 
to make sure I have explained 
everything clearly, please tell me how 
you’re going to take this medication.”) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

3A Semi-Structured 
Interviews 

In the PAST WEEK, how often was each 
communication method used to speak with patients in a 
language other than English? 

Pharmacist spoke patient’s language 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

3B Semi-Structured 
Interviews 

In the PAST WEEK, how often was each 
communication method used to speak with patients in a 
language other than English? 

Other staff spoke patient’s language 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

4A 
Semi-Structured 
Interviews &  
Content Experts 

In the PAST WEEK, how often was each method used 
to identify non-adherent patients? Drug utilization review reports 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

4B 
Semi-Structured 
Interviews &  
Content Experts 

In the PAST WEEK, how often was each method used 
to identify non-adherent patients? 

Automated computer system 
notification 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

4C 
Semi-Structured 
Interviews &  
Content Experts 

In the PAST WEEK, how often was each method used 
to identify non-adherent patients? Staff assessment of refill history 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

5A (Atreja, Bellam, & 
Levy, 2005) 

In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to 
improve medication adherence? 

Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

5B Content Expert 
In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to 
improve medication adherence? 

Change medication to a cost-saving 
alternative 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

6A (Atreja et al., 2005) 
In the PAST WEEK, how often has YOUR 
PHARMACY used the following to improve 
medication adherence? 

Asked patient how serious he/she 
perceived his/her medical condition(s) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

6B (Morisky, Green, & 
Levine, 1986) 

In the PAST WEEK, how often has YOUR 
PHARMACY used the following to improve 
medication adherence? 

Asked patient “How often do you 
forget to take your medicine?” 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

6C (Atreja et al., 2005) 
In the PAST WEEK, how often has YOUR 
PHARMACY used the following to improve 
medication adherence? 

Asked patient about his/her adherence 
concern(s) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7A 
(Praska, Kripalani, 
Seright, & Jacobson, 
2005) 

In the PAST WEEK, how often were these services 
used to improve medication adherence? Delivered patient’s medication 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7B (Praska et al., 2005) In the PAST WEEK, how often were these services 
used to improve medication adherence? Automatic refill program 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7C 

(Atreja et al., 2005; 
Haynes, Ackloo, 
Sahota, McDonald, & 
Yao, 2008; Praska et 
al., 2005) 

In the PAST WEEK, how often were these services 
used to improve medication adherence? Refill reminder (e.g., call, email, text) 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7D 
Semi-Structured 
Interviews & 
(Atreja et al., 2005) 

In the PAST WEEK, how often were these services 
used to improve medication adherence? 

Medication synchronization (i.e., 
synchronizing pick-up of multiple 
medications to one or two days each 
month) 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7E 
Semi-Structured 
Interviews & 
(Atreja et al., 2005) 

In the PAST WEEK, how often were these services 
used to improve medication adherence? 

Appointment-based model (i.e., 
schedule an appointment to 
synchronize pick-up of multiple 
medications and counsel the patient) 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

7F (Atreja et al., 2005; 
Haynes et al., 2008) 

In the PAST WEEK, how often were these services 
used to improve medication adherence? 

Worked with a patient to select 
adherence aid(s) (e.g., pill boxes, 
calendar) 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

7G (Praska et al., 2005) In the PAST WEEK, how often were these services 
used to improve medication adherence? 

Dispensed adherence packaging for 
ambulatory patients (e.g., daily-dose 
blister package) 

Not Applicable; 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

8A 
Content Experts &  
(Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how often were the following 
used to monitor chronic disease outcomes? 

Established a monitoring plan to follow 
the patient’s progress with therapeutic 
goals related to IEHP quality measures 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

8B 
Content Experts &  
(Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how often were the following 
used to monitor chronic disease outcomes? 

Evaluated complications due to the 
drug therapy regimen (e.g., cough, 
edema) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

9A 
(Hansen, Roth, 
Brouwer, Herndon, & 
Christensen, 2006) 

In the PAST WEEK, how often were these data 
routinely collected at YOUR PHARMACY? 

Laboratory values (e.g., HbA1c, 
cholesterol) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

9B (Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how often were these data 
routinely collected at YOUR PHARMACY? 

Medication history for new patients 
(e.g., current/past pharmacotherapy, 
drug allergies) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

10A Semi-Structured 
Interviews 

In the PAST WEEK, how often did YOUR 
PHARMACY do the following for patients 65 years or 
older? 

Talked to patient about not taking high-
risk medications on the Beers list 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

11A (Rene-Henri et al., 
2009) 

In the PAST WEEK, how often did YOUR 
PHARMACY provide these interventions to patients 
with asthma? 

Intervened for underuse of asthma 
controller therapy 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

11B (Rene-Henri et al., 
2009) 

In the PAST WEEK, how often did YOUR 
PHARMACY provide these interventions to patients 
with asthma? 

Intervened for overuse of short-acting 
bronchodilators 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

11C (Rene-Henri et al., 
2009) 

In the PAST WEEK, how often did YOUR 
PHARMACY provide these interventions to patients 
with asthma? 

Assessed patient's inhaler technique 
Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

12A (Doucette, Nevins, & 
McDonough, 2005) 

In the PAST WEEK, how often were the following 
used to collaborate with prescribers? 

I contacted prescribers to discuss 
patient’s drug-related problems (DRPs) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

12B (Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how often were the following 
used to collaborate with prescribers? 

I made a drug or non-drug 
recommendation to the patient's 
prescriber if a DRP was identified 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

13A 

(Doucette et al., 2005), 
Semi-Structured 
Interviews, & 
Content Experts 

In the PAST WEEK, there was cooperation between 
prescribers and myself in managing …… Hypertension medication adherence 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

13B 

(Doucette et al., 2005), 
Semi-Structured 
Interviews, & 
Content Experts 

In the PAST WEEK, there was cooperation between 
prescribers and myself in managing …… 

Hypercholesterolemia medication 
adherence 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

13C 

(Doucette et al., 2005), 
Semi-Structured 
Interviews, & 
Content Experts 

In the PAST WEEK, there was cooperation between 
prescribers and myself in managing …… Diabetes medication adherence 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

13D 

(Doucette et al., 2005), 
Semi-Structured 
Interviews, & 
Content Experts 

In the PAST WEEK, there was cooperation between 
prescribers and myself in managing …… Asthma medication utilization 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

13E 

(Doucette et al., 2005), 
Semi-Structured 
Interviews, & 
Content Experts 

In the PAST WEEK, there was cooperation between 
prescribers and myself in managing …… 

Use of high-risk medications in patients 
65 years or older (i.e., Beers list) 

Not Often; Sometimes; 
About Half the Time,  
Often; Very Often 

14A (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Time to perform non-dispensing 
services 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14B (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Patient’s use of multiple pharmacies 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14C (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Incentive for non-dispensing service 
provision 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14D (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Staff support 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14E (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Employer support for offering non-
dispensing services 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

14F (Blake & Madhavan, 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Patient interest in pharmacist non-
dispensing services 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14G (Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Availability of patient medical 
information (e.g., lab results, provider 
visit, progress notes) 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14H (Farris & 
Schopflocher, 1999) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Availability of patient medication 
information 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14I Semi-structured 
interviews 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Patient interest in adhering to therapy 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14J 
(Munger, Gordon, 
Hartman, Vincent, & 
Feehan, 2013) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Focus on dispensing aspects (i.e., 
pharmacy workflow) 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 

14K Blake and Madhavan 
2010) 

In the PAST WEEK, how have these items had an 
impact on YOUR PHARMACY’S provision of non-
dispensing services? Indicate each as a barrier or 
facilitator to providing non-dispensing services: 

Confidence in my ability to impact 
IEHP quality measures 

Strong Barrier; Barrier; 
Neither Barrier or 
Facilitator; Facilitator; 
Strong Facilitator 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

15A 
(Doucette, Gaither, 
Kreling, Mott, & 
Schommer, 2009) 

For a TYPICAL WEEK, estimate the percent (%) 
of time spent on these activities (Please ensure 
totals sum to 100%): 

Medication Dispensing: Preparing, 
distributing, and administering 
medication products, including 
associated consultation, interacting 
with patients about selection and 
use of over-the-counter products, 
and interactions with other 
professionals during the medication 
dispensing process 

% Time 

15B (Doucette et al., 2009) 
For a TYPICAL WEEK, estimate the percent (%) 
of time spent on these activities (Please ensure 
totals sum to 100%): 

Patient Care Services: Assessing 
and evaluating patient medication-
related needs, monitoring and 
adjusting patients’ treatments to 
attain desired outcomes, and other 
services designed for patient care 
management 

% Time 

15C (Doucette et al., 2009) 
For a TYPICAL WEEK, estimate the percent (%) 
of time spent on these activities (Please ensure 
totals sum to 100%): 

Other % Time 

16A 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Volume of work performed 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

16B 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Quality of direct patient care 
services 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

16C 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Pharmacy financial performance 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

16D 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Addressing IEHP quality measures 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

17A (Doucette et al., 2009) In the PAST WEEK, how has the workload in 
YOUR PHARMACY affected ……….. Your time spent with each patient 

Very Negative Impact; 
Negative Impact; Neutral 
Impact; Positive Impact; 
Very Positive Impact 

17B (Doucette et al., 2009) In the PAST WEEK, how has the workload in 
YOUR PHARMACY affected ……….. 

The quality of care provided to 
patients 

Very Negative Impact; 
Negative Impact; Neutral 
Impact; Positive Impact; 
Very Positive Impact 

17C (Doucette et al., 2009) In the PAST WEEK, how has the workload in 
YOUR PHARMACY affected ……….. 

Your ability to solve drug therapy 
problems 

Very Negative Impact; 
Negative Impact; Neutral 
Impact; Positive Impact; 
Very Positive Impact 

18A (Doucette et al., 2006) In the PAST WEEK, during an TYPICAL 
WORK SHIFT, what was the total number of: Pharmacists working? Number Pharmacists 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

18B (Doucette et al., 2006) In the PAST WEEK, during an TYPICAL 
WORK SHIFT, what was the total number of: Technicians working? Number Technicians 

19 Content Experts In the past week, what was YOUR AVERAGE 
SHIFT length? 

-- 
8 hours; 10 hours; 12 
hours; Other (specify) 
hours 

20 (McDermott & 
Christensen, 2002) 

In the past week, what was the number of 
prescriptions YOUR STORE filled? 

-- Number Prescriptions 

21 Content Experts In the past week, what was the average number of 
prescriptions YOU filled per SHIFT?     -- Number Prescriptions 

22A Semi-Structured 
Interviews 

In the PAST WEEK, did the pharmacy’s software 
display the following medication details? 

 Yes; No; Not Sure 

22B Semi-Structured 
Interviews 

In the PAST WEEK, did the pharmacy’s software 
display the following medication details? 

 Yes; No; Not Sure 

22C Semi-Structured 
Interviews 

In the PAST WEEK, did the pharmacy’s software 
display the following medication details? 

 Yes; No; Not Sure 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

23 Content Experts -- 

How often have you used the web-
based dashboard Electronic Quality 
Improvement Platform for Plans 
and Pharmacies (EQuIPP) to track 
pharmacy store performance on 
IEHP’s quality measures? 

Never (please select a 
corresponding option). 

Infrequently, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard every 
bonus period (i.e., every 
6 months). 

Periodically, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard 
periodically (i.e., 45 
days to 6 months). 

Occasionally, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard as new 
updates are released 
(i.e., every 45 days). 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

23 Content Experts -- 

How often have you used the web-
based dashboard Electronic Quality 
Improvement Platform for Plans 
and Pharmacies (EQuIPP) to track 
pharmacy store performance on 
IEHP’s quality measures? 
 
Never (please selected a 
corresponding option). 

I do not know if 
pharmacy has an 
EQuIPP subscription. 

Pharmacy does not have 
an EQuIPP subscription. 

Pharmacy has an 
EQuIPP subscription, 
but I do not have access 
to the dashboard. 

Pharmacy has an 
EQuIPP subscription, 
but I never look at the 
dashboard. 

* Items may be used in other questionnaires and articles not referenced in this table; N/A: no item stem used 
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Table 3.3.8. Items Included in Final Pharmacy Management Questionnaire 

Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

1 Content Experts N/A 

How often have you used the web-
based dashboard Electronic Quality 
Improvement Platform for Plans 
and Pharmacies (EQuIPP) to track 
pharmacy store performance on 
IEHP’s quality measures? 

Never (please select a 
corresponding option). 

Infrequently, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard every 
bonus period (i.e., every 
6 months). 

Periodically, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard 
periodically (i.e., 45 
days to 6 months). 

Occasionally, pharmacy 
has an EQuIPP 
subscription, and I look 
at the dashboard as new 
updates are released 
(i.e., every 45 days). 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

2 Content Experts N/A 

How often have you used the web-
based dashboard Electronic Quality 
Improvement Platform for Plans 
and Pharmacies (EQuIPP) to track 
pharmacy store performance on 
IEHP’s quality measures? 
 
 
Never (please selected a 
corresponding option). 

I do not know if 
pharmacy has an 
EQuIPP subscription. 

Pharmacy does not have 
an EQuIPP subscription. 

Pharmacy has an 
EQuIPP subscription, 
but I do not have access 
to the dashboard. 
Pharmacy has an 
EQuIPP subscription, 
but I never look at the 
dashboard. 

3A (Meterko et al., 2006) 
With regard to YOUR awareness and 
understanding of IEHP’s pharmacy P4P 
program… 

I have adequate information about 
the scoring system used to compute 
the P4P bonus amount. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

3B (Meterko et al., 2006) 
With regard to YOUR awareness and 
understanding of IEHP’s pharmacy P4P 
program… 

I get useful feedback regarding my 
pharmacy's(ies’) progress toward 
achieving IEHP’s quality measures. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

4A (Meterko et al., 2006) I have adequate information about the definition of 
the following IEHP quality measures… 

Adherence (diabetes, hypertension, 
cholesterol) 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 



 

295 
 

Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

4B (Meterko et al., 2006) I have adequate information about the definition of 
the following IEHP quality measures… 

Absence of controller therapy for 
asthma patients 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

4C (Meterko et al., 2006) I have adequate information about the definition of 
the following IEHP quality measures… 

Use of high-risk medications in the 
elderly 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

4D (Meterko et al., 2006) I have adequate information about the definition of 
the following IEHP quality measures… Generic dispensing rate 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

5A Semi-Structured 
Interviews 

Because of IEHP’s pharmacy P4P program, MY 
PHARMACY… 

Would be focused on these IEHP 
quality measures regardless of the 
financial incentive. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

5B Semi-Structured 
Interviews 

Because of IEHP’s pharmacy P4P program, MY 
PHARMACY… 

Has implemented changes for 
adherence measures. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

5C Semi-Structured 
Interviews 

Because of IEHP’s pharmacy P4P program, MY 
PHARMACY… 

Has implemented changes for 
asthma management measure. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

5D Semi-Structured 
Interviews 

Because of IEHP’s pharmacy P4P program, MY 
PHARMACY… 

Has implemented changes for use 
of high-risk medications in the 
elderly measure. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

6A (Meterko et al., 2006) With regard to the financial salience of IEHP’s 
pharmacy P4P program, the financial incentive… 

Represents an opportunity to 
increase the pharmacy's income. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

6B (Meterko et al., 2006) With regard to the financial salience of IEHP’s 
pharmacy P4P program, the financial incentive… 

Is sufficiently large to compensate 
for expenditures necessary to meet 
the quality measures. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

6C 
Content Experts & 
Semi-Structured 
Interviews 

With regard to the financial salience of IEHP’s 
pharmacy P4P program, the financial incentive… 

Has adequate bonus payments to 
motivate me to expand pharmacy 
services. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

6D Content Experts With regard to the financial salience of IEHP’s 
pharmacy P4P program, the financial incentive… 

My pharmacy is participating in this 
P4P program to ensure we remain 
in IEHP's preferred network. 

Not Applicable; Strongly 
Disagree; Disagree; 
Neither Disagree nor 
Agree; Agree; Strongly 
Agree 

7A 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

We are able to change to meet the 
needs of our business environment. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7B 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Our pharmacy is known as an 
innovator among pharmacies in our 
area. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 
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Item 
Number Item Reference* Item Stem Questionnaire Item Response Options 

7C 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Our pharmacy usually takes action 
in anticipation of future market 
conditions. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7D 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Taking chances is an element of our 
business strategy. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7E 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

We keep pace with changes 
required by our business 
environment. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7F 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Our pharmacy provides leadership 
in developing new services. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7G 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Because market conditions are 
changing, we continually seek out 
new opportunities. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7H 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Taking gambles is part of our 
strategy for success. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 
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Number Item Reference* Item Stem Questionnaire Item Response Options 

7I 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

We adapt to demands of our 
business environment. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7J 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

Our pharmacy constantly 
experiments with new services. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7K 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

We consistently try to position 
ourselves to meet emerging 
demands. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

7L 
(Thanigavelan 
Jambulingam et al., 
2005) 

With regard to the characteristics of YOUR 
PHARMACY ORGANIZATION… 

We take above-average risks in our 
business. 

Strongly Disagree; 
Disagree; Neither Disagree 
nor Agree; Agree;  
Strongly Agree 

8A 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Volume of work performed 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

8B 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Quality of direct patient care 
services 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 
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8C 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Pharmacy financial performance 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

8D 
(Midwest Pharmacy 
Workforce Research 
Consortium, 2004) 

My pharmacy organization’s focus is on ………. Addressing IEHP quality measures 

No Emphasis; A Little 
Emphasis; Moderate 
Emphasis; A Lot of 
Emphasis; Extreme 
Emphasis 

* Items may be used in other questionnaires and articles not referenced in this table; N/A: no item stem used 
 

 



 

3.4 Discussion 

The conceptualization of the instruments developed in this study was based on a previously 

created theory-derived conceptual framework (see Chapter 2) from which an operational model was 

deduced in this study. The operational model was comprised of variables chosen to use in a future 

evaluation of a particular community pharmacy P4P program. Survey methodology was identified as 

one of the most viable ways to operationalize measuring the variables specified in the operational 

model. Two questionnaires were developed after rigorous, systematic item selection and modification 

by a diverse group of contributors: (1) pharmacy services and payment model experts; (2) a 

questionnaire development panel; and (3) pharmacists and pharmacy management for whom the 

questionnaires were developed via semi-structured and think aloud interviews. All questionnaire 

development approaches were used to ensure adequate item inclusion and construct coverage. 

Community Pharmacy Management’s Perspectives 

Semi-structured interviews provided insight from community pharmacy management about 

being involved in a P4P program targeting community pharmacies. Face-to-face interviews conducted 

at pharmacy sites allowed for the observation of resource availability and process workflow at 

pharmacies ranging in performing status. Highlighted here are important emergent themes 

incorporated into the pharmacy management questionnaire. 

Interviews with pharmacy management revealed respondents’ engagement in IEHP’s 

community pharmacy P4P program was largely due to the preparation for healthcare payment models 

transition to value-based incentives and the opportunity to increase the pharmacy’s revenue. 

Pharmacies working to successfully achieve quality measures will be positioned to perform well in 

other programs initiated by different health plans. Furthermore, a pharmacy’s success in P4P program 

will become more essential to business sustainability as IEHP’s program expands to include other 

elements, such as public reporting of pharmacy performance, program advancement to outcomes-

based MTM, and performance-based preferred pharmacy networks. Thus, specific items were 
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incorporated into the pharmacy management questionnaire regarding pharmacy involvement in the 

program and financial salience. The ability to identify patients meeting quality measure criteria was 

expressed as one of the solutions to performing well in the program as well as one of the barriers due 

to pharmacy’s inability to efficiently identify qualified patients. To capture the types of patient 

identification methods used in the pharmacy, several items were added to the pharmacist 

questionnaire. 

Barriers and facilitators to providing MTM services were identified in the interviews and 

incorporated into both the pharmacist questionnaire. Smith et al. conducted focus groups with 

pharmacists on topics similar to those addressed in this study, including barriers affecting pharmacist-

provided MTM services in value-based programs (M. A. Smith, Spiggle, & McConnell, 2016). 

Because the focus groups were conducted with pharmacists and not pharmacy management, these 

focus groups offer another perspective not captured in this study. Pharmacists reported the barriers to 

offering MTM services included: absence of dedicated time to provide MTM services; lack of 

additional compensation to pharmacists for MTM services; and gap in MTM training for pharmacists 

who have not recently graduated with the MTM skills more recently graduated pharmacists possess. 

Pharmacists interviewed in Smith et al.’s study agreed with pharmacy management participants 

interviewed in this study with respect to identifying dispensing workload and time restrictions as 

obstacles to offering MTM services (M. A. Smith et al., 2016). Workflow efficiencies may be 

incorporated into community pharmacies to optimize the use of resources and all staff members to 

maximize the amount of time pharmacists may commit to focusing on medication reviews, patient 

assessments, and prescriber communication.  

Compensation for MTM services was reported as a barrier in different ways for pharmacists 

and pharmacy management. Pharmacists in Smith et al.’s study shared they received no additional 

reimbursement for MTM services. In contrast, pharmacy management interviewed in this study were 

concerned about the payment delay for achieving quality measures because IEHP’s program pays 

bonuses every 6 months. The incorporation of pharmacist incentives was not included in either of the 
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questionnaires developed in this study because item selection was prioritized to produce 

questionnaires of reasonable completion lengths, however it would be of interest to investigate in 

future studies. During the focus group sessions conducted by Smith et al., pharmacists suggested the 

following facilitators would aid pharmacists’ ability to provide MTM services: sufficient resources 

(e.g., dedicated service time, trained personnel); established physician relationships to facilitate MTM 

consultations; and existing relationships with patients to ensure patient engagement and receptiveness 

to pharmacist-provided MTM (M. A. Smith et al., 2016). Pharmacy management also identified these 

facilitators as proposed solutions to performing well in IEHP’s community pharmacy P4P program. 

Several barriers and facilitators were selected from these interviews as well as from the literature 

search and incorporated as items in the pharmacist questionnaire. 

Final Questionnaires 

Final questionnaires were created as product of qualitative and quantitative development 

methods employed in this study. The pharmacist survey instrument was constructed with five 

sections: (i) pharmacy P4P program; (ii) pharmacy services; (iii) pharmacist workload; (iv) pharmacy 

practice site; and (v) pharmacist’s background. In the first section, familiarity with the incentive 

program from the pharmacist’s perspective was included as an item. The second section was divided 

into a number of subsections to ascertain information about the frequency of pharmaceutical services 

offered at the pharmacy related to: (a) patient counseling; (b) identifying and managing adherence 

problems; (c) monitoring chronic disease outcomes; (d) identifying and managing potential drug-

related problems; (e) asthma management; (f) relationship with prescribers; and (g) barriers to 

provision of care. The purpose of the third section was to gather information about the pharmacist’s 

weekly work commitments. In the fourth section of the pharmacist questionnaire, items were 

incorporated to elicit information about the work environment of the pharmacy practice site and 

software system capabilities to identify medication and patient characteristics. In the final section of 
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the questionnaire, characteristic items were included to obtain from respondents’ gender, position in 

the pharmacy, degree(s) completed, and years of experience working as a pharmacist. 

The pharmacy management questionnaire consisted of four sections: (i) pharmacy P4P 

program; (ii) pharmacy organization’s characteristics; (iii) pharmacy practice site; and (iv) 

background information. In the first section, items were included to ascertain the pharmacy 

management representative’s: awareness and understanding of the pharmacy P4P program; 

involvement in the program; and perceived financial salience of the program. Incorporated in the 

second section were items designed to elicit information about specific aspects of the pharmacy 

organization, including: adaptability, innovativeness, proactiveness, and risk-taking (Doucette et al., 

2012; Thanigavelan Jambulingam et al., 2005). The set of items included in the third section were 

designed to obtain respondents’ perspectives on the pharmacy organization’s focal emphasis items. 

The fourth section included items to elicited the following background information about each 

respondent: gender; position in the pharmacy; and degree(s) completed. 

It was not feasible to include every variable specified in the conceptual framework given 

response burden would prohibit busy pharmacists and pharmacy management from completing the 

questionnaires. Therefore, an operational model derived from the conceptual framework and experts 

contributing to questionnaire development were used to select questionnaire items. Additionally, 

other points brought up during the semi-structured interviews, such as incentivizing pharmacists 

and/or staff members and patient population characteristics, were noteworthy but outside the scope of 

the operational model defined for this study. Authors may consider including in future studies 

variables and semi-structured interview themes omitted from these questionnaires. 

To date, instruments to evaluate a P4P program have not been developed. This is likely due to 

the recent initiation of health plans’ community pharmacy bonus programs leveraging pharmacists to 

address medication-related quality measures. Questionnaires identified in the literature focus 

primarily on community pharmacy service mix and facilitators of implementing change into 

community pharmacies (Doucette et al., 2006; Doucette et al., 2012; Hansen et al., 2006; McDermott 
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& Christensen, 2002; Miller & Ortmeier, 1995; Alison S. Roberts, Benrimoj, Chen, Williams, & 

Aslani, 2006; A. S. Roberts et al., 2008). 

One of the most extensive pharmacy service mix questionnaires issued to pharmacists is the 

cross-sectional National Pharmacist Workforce Survey (Midwest Pharmacy Workforce Research 

Consortium, 2000, 2004, 2010, 2015). Since 2000, the descriptive, self-administered survey has been 

issued to a sample of pharmacists in the United States every four to five years (2000, 2004, 2009, 

2014) to collect reliable information about the United States pharmacist workforce with respect to 

demographic characteristics, work contributions, and quality of work life. Specific components of 

these questionnaires were selected to include as items in the pharmacist and pharmacy management 

questionnaires. For example, pharmacist workload and work activities were selected because varying 

intensities of workload volume and focus on dispensing may impact the amount of time pharmacists 

are able to spend providing other pharmacy services to patients. In general, more pharmacists 

reported in 2014 their pharmacy practice sties are offering direct patient care services compared to 

previous years the Workforce Survey was administered (Midwest Pharmacy Workforce Research 

Consortium, 2015). More than one third of the pharmacist respondents indicated in 2014 the emphasis 

on patient care services unrelated to medication dispensing, system for documenting services, and 

access to electronic patient information had changed “a lot” since 2012. However, in that same time 

period 70 percent of the pharmacists felt the financial incentives for pharmacist had “not changed at 

all.” The number of opportunities for pharmacists to provide care services for patients with chronic 

conditions is likely to increase as care coordination expands. The Midwest Pharmacy Workforce 

Research Consortium contends that as the pharmacist’s professional role shifts to meet the 

requirements of changing service models, strategic decisions must be made. Recommended service 

components to evaluate and consider modifying include: infrastructure, pharmacy workforce, 

educational training, practice regulation updates, improved documentation and billing systems, 

expanded information exchange, collaborative practice models, technology, and new business 

models. The Consortium concluded that an adequate understanding of the most appropriate time to 



  305 

make one or more of these changes may result in the cost-effective use of limited resources while 

improving patient care. 

Studies have evaluated the implementation of change into community pharmacies. In a study 

determining changes that had occurred within community pharmacies over a two year time period, the 

most commonly reported changes were collection of patient information, documentation system used, 

pharmacist skills and knowledge, and pharmacy technician activities and responsibilities (Doucette et 

al., 2012). Compared to dispensing services, it is likely that changes, such as how and what patient 

information is collected, will be needed to provide services such as mediation therapy management. 

Authors identified the occurrence of practice change was significantly associated with the 

organization’s proactiveness and autonomy status, availability of adequate and appropriate resources, 

and pharmacy technician staffing (Doucette et al., 2012). Acknowledging the implementation of 

cognitive pharmaceutical services into the workflow of community pharmacies is complex, Roberts et 

al. aimed to quantify internal and external facilitators of practice change in community pharmacies 

(A. S. Roberts et al., 2008). These authors found seven facilitators, including relationship with 

physicians, remuneration, pharmacy layout, patient expectation, manpower/staff, communication and 

teamwork, and external support and assistance. Although the current status (and not change) of the 

community pharmacy site, pharmacists, and pharmacy management was the focus for the 

questionnaires developed in this study, some of the significant change facilitators in previous studies 

were included (Doucette et al., 2012; A. S. Roberts et al., 2008). These facilitators of change may also 

function to explain in future studies a community pharmacy’s performance in a value-based incentive 

program.  

Limitations  

This study has limitations that should be considered. First, the search for pharmacy 

questionnaires did not meet the criteria of a systematic review. Thus, pertinent questionnaires not 

identified in the critical literature review performed in this study may exist. Although a systematic 
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review was not conducted, the expert reviewers and questionnaire development panel had extensive 

combined expertise in this area to help minimize major gaps in the literature review. Second, the need 

to reduce the number of questionnaire items due to anticipated response burden may compromise the 

ability to comprehensively measure select variables in future studies. Third, the questionnaire was 

developed with a broad focus to identify which pharmacy elements may impact a community 

pharmacy’s performance in an incentive-based pharmacy program. Consequently, variables measured 

as constructs were not developed as extensively as possible. Psychometric assessment of the items 

selected in this study may inform how future research should expand the constructs. Additional 

cognitive interviews may also be performed on each construct individually to improve item selection 

and ensure item understanding and interpretation. 

3.5 Conclusion 

For a pharmacy to be successful in a P4P program, it is hypothesized that the structure and 

process of the practice must be aligned to achieve the desired outcomes. The specifics of how a 

pharmacy should align its operations is unknown, as previous research has not been conducted to 

identify what pharmacy elements are required for a pharmacy to successfully achieve target 

benchmarks in a P4P program. The two questionnaires developed in this study include pharmacy 

factors hypothesized to be associated with a pharmacy performing well in a value-based incentive 

program. Future research should evaluate the psychometric properties of these questionnaires and 

generate evidence as to which pharmacy factors are associated with pharmacies achieving target 

outcomes specified for value-based incentive programs in which the pharmacies participate.  
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4 Psychometric Instrument Assessment 

4.1 Introduction 

In 2013, the United States (US) spent an estimated $3 trillion on healthcare, or $9,523 per 

person, representing a 17.5 percent share of the economic spending (Centers for Medicare and 

Medicaid Services, 2015f). It has been estimated that medication-related problems, such as poor 

medication adherence, have been associated with $290 billion in avoidable healthcare costs (New 

England Healthcare Institute, 2008). Although significant investments have been made in the 

provision of healthcare services, a gap still remains in the level of health actualized as a result of 

proportional spending (Institute of Medicine Committee on Quality of Health Care in America, 2001). 

It is estimated that 30 percent of total healthcare expenditures could be eliminated without 

compromising quality through improvement in areas of overuse, misuse, and waste (Midwest 

Business Group on Health, 2003).  

The current payment models, the Institute of Medicine (IOM) contends, do not encourage or 

support the provision of quality healthcare (Institute of Medicine Committee on Quality of Health 

Care in America, 2001). Currently, the majority of US healthcare reimbursement parallels a fee-for-

service (FFS) model, whereby providers are compensated for volume of services and processes 

without considering quality, efficiency, patient outcomes, or cost management (American Society of 

Health-Systems Pharmacists). However, FFS is becoming quickly outdated and is being considered 

no longer an economically feasible method of allocating limited healthcare resources. Given the 

shortcomings of a FFS reimbursement model, the payment landscape for healthcare in the US is 

undergoing structural and financial changes to transition away from traditional FFS to a value-driven 

model (Centers for Medicare and Medicaid Services, 2009). Within the value-driven framework, the 

healthcare system in the US is progressing toward reducing unnecessary services and rewarding 

positive patient health outcomes (Academy of Managed Care Pharmacy; American Pharmacists' 

Association, 2014). In a value-based incentive healthcare system, value is measured by outcomes 
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instead of volume, and the outcomes achieved are associated with payment for care (Pringle et al., 

2014).  

Accordingly, the cornerstone of a value-based healthcare system is the ability to establish and 

evaluate standardized performance measures tied to quality. The purpose of measuring quality is to 

identify areas of potential improvement (i.e., inefficiencies or problems in the system) and to monitor 

whether changes made in the system yields improvements in quality (Nau, 2009). Performance data 

may be used in various ways to: identify opportunities for improvement; gauge the impact of changes 

in policies or procedures; assess whether accreditations or certifications should be retained; and/or 

determine payment structures (Nau, 2009). The Donabedian framework has been identified as an 

adequate evaluation mechanism to assess healthcare quality from three points: (1) structure; (2) 

process; and (3) outcome (Donabedian, 1988). Structure represents provider characteristics, resources 

available, and physical or organizational settings in which providers work. Structure examples within 

the community pharmacy include professional certification, software systems for tracking patient 

information, and designated patient counseling areas. Although structural elements of the pharmacy 

may help to provide quality care, their presence does not necessarily ensure quality care (Nau, 2009). 

Process is comprised of the services and products provided to patients and the manner in which 

provision occurs. Processes of a pharmacy include but are not limited to gathering patient 

information, recording prescription information, reviewing patient profiles, examining prescription 

labels, and identifying and resolving medication-related problems. Donabedian originally defined 

outcomes as “a change in a patient’s current and future health status that can be attributed to 

antecedent health care” (Donabedian, 1980). More recently, ‘outcomes’ has been included in a 

broader economic, clinical, and humanistic outcomes model (ECHO) (Kozma et al., 1993). In the 

ECHO model, outcomes may refer to economic consequences (e.g., costs of care); clinical measures 

or endpoints (e.g., blood pressure, pain); and/or humanistic results (e.g., patient satisfaction, health-

related quality of life). 
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Since the release of the IOM report, payers, both private and public, as well as policy makers 

have started to transition the healthcare service reimbursement models toward a type of financial 

incentive: pay-for-performance (P4P) (James, 2012; Mullen et al., 2010). P4P is a value-based 

alternative payment system where healthcare providers are rewarded based on scores achieved on 

specific performance measures that may pertain to clinical quality; resource utilization; and/or 

patient-reported outcomes (Korenstein et al., 2015). To date, alternative payment models, such as 

P4P, have been directed at physicians, physician groups, hospitals, health plans, and, most recently, 

community pharmacies (Eijkenaar et al., 2013; Epstein, 2006; HealthPartners, 2014; Humana, 2008; 

Inland Empire Health Plan, 2015; Modi, 2015; Rosenthal et al., 2004; Rosenthal & Frank, 2006). 

Although there is a broad movement toward payment reforms, not many studies have been found 

confirmed programs’ impact on value (Korenstein et al., 2015). Overall, results of P4P studies have 

been mixed and inconclusive; improving performance using P4P mechanisms is not straightforward 

(Eijkenaar et al., 2013; Van Herck et al., 2010). For studies reporting positive outcomes the effect size 

was moderate at best (Eijkenaar et al., 2013). Authors of a systematic review of P4P studies 

concluded insufficient evidence and “real-world” impact was available to support the use of P4P to 

improve the quality of healthcare provision for preventative care and chronic disease management in 

primary care best (Eijkenaar et al., 2013). Regardless of evidence supporting the effectiveness of P4P, 

payers in the US are initiating value-based incentive programs in a number of different healthcare 

sectors (Centers for Medicare and Medicaid Services, 2015b, 2015c, 2015d, 2015h, 2016f). 

Recognizing the value potential of pharmacists to address the gap in medication-related 

healthcare quality, Inland Empire Health Plan (IEHP), a California-based health plan, designed and 

implemented a pharmacy P4P program that was intended to improve medication-related quality 

measures for their enrolled beneficiaries who were receiving pharmaceutical care from IEHP-

affiliated community pharmacies (Inland Empire Health Plan, 2015). Through the application of 

applied knowledge, clinical experience, and evidence-based practices, clinical pharmacists are 

equipped to provide PCS that improve disease management, use of rationale drug therapy, health 
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promotion, and disease prevention (Burke et al., 2008). As more health plans initiate pharmacy P4P 

programs, there exists a need to define factors that should be considered for inclusion in analytic 

assessments of these financial incentive programs. 

Two questionnaires were previously developed with the intent to measure pharmacy factors 

thought to be associated with community pharmacies achieving target performance thresholds for 

medication-related quality measures. One questionnaire was designed for pharmacists and included 

items about the structure of the pharmacy and service provision. The second questionnaire was 

created for pharmacy management and included items eliciting perceptions about the P4P program 

and characteristics of the organization. This study aimed to psychometrically assess these two newly 

developed questionnaires designed to collect information from community pharmacies eligible to 

participate in a pharmacy P4P program. Specific objectives for both questionnaires were to: (1) 

evaluate category functionality for each item using item response theory (IRT); (2) examine the 

unidimensionality, local independence, and goodness-of-fit of latent variables using confirmatory 

factor analysis (CFA); (3) assess the magnitude of the relationship between latent variables and 

observed indicators; and (4) identify item characteristics for well-fitting measurement models using 

item-person mapping with IRT. 

4.2 Methods 

4.2.1 Research Design 

The study was a non-experimental, cross-sectional survey of pharmacists and pharmacy 

management to collect pilot data to assess the psychometric properties of two previously developed 

questionnaires (see Chapter 3). Pharmacy personnel surveyed for this study were affiliated with 

pharmacies in Inland Empire Health Plan’s (IEHP’s) pharmacy network. IEHP was a California-

based, not-for-profit healthcare organization serving Medicaid and Medicare beneficiaries (Inland 

Empire Health Plan, 2015). In October 2013, IEHP initiated a performance-based financial incentive 

program with eligible in-network pharmacies (Inland Empire Health Plan, 2015). The pharmacy P4P 
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program was created to reward pharmacies that achieved certain quality measures for IEHP’s 

beneficiaries. The University of Arizona Institutional Review Board approved this study. 

4.2.2 Survey Sample 

Pharmacies meeting the following inclusion criteria were eligible for study inclusion: (1) a 

contracted health plan community pharmacy provider with IEHP; (2) in good standing with the health 

plan; (3) located in the California counties of Riverside and San Bernardino; (4) have an annual 

prescription volume for IEHP beneficiaries that exceeding 1,000 prescriptions; and (5) be in operation 

during the entire program evaluation period (i.e., October 1, 2013 through September, 30 2015. In 

total, 604 health plan-affiliated pharmacies were invited to voluntarily participate in the pharmacy 

P4P program. Those choosing to participate signed an agreement with IEHP. Pharmacies were 

included in this study regardless of their decision to participate in the pharmacy P4P program. The 

target population for the pharmacist questionnaire was staff pharmacists working in IEHP network 

pharmacy stores. The target population for the management questionnaire was management personnel 

within the pharmacy organization who were involved with the pharmacy P4P program. The time 

spent interviewing management participating in the semi-structured interviews provided an 

opportunity to build a relationship to aid the dissemination of surveys. 

4.2.3 Inland Empire Health Plan Pharmacy Pay-for-Performance Program 

In 2013, IEHP designed and implemented a pharmacy P4P program that was intended to 

improve medication quality measures for their enrolled beneficiaries who were receiving 

pharmaceutical care from IEHP-affiliated community pharmacies. IEHP’s affiliated community 

pharmacies were located in the Riverside and San Bernardino counties in Southern California (Inland 

Empire Health Plan, 2015). IEHP’s patient population included beneficiaries enrolled in Medi-Cal 

(i.e., California’s Medicaid population), Cal MediConnect (i.e., Medicare), Medicare Special Needs 

Plan, or the Healthy Kids Program. The health plan’s overarching goal was two-fold: (1) to determine 
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community pharmacies’ roles in defining an outcomes-based payment model for medication therapy 

management (MTM) services; and (2) to promote healthcare quality. 

The pharmacy P4P program moved beyond reimbursing pharmacies solely for dispensing. 

Inland Empire issued bonus payments to pharmacies for achieving quality measure performance 

benchmarks. Quality measures included: medication adherence; proper medication management; and 

cost containment strategies for the health plan (see Table 4.1). IEHP’s pharmacy P4P program was 

innovative and considered one of the first, large-scale pharmacy P4P endeavors in the nation. 

 

Table 4.1. Inland Empire Health Plan's Pharmacy Pay-for-Performance Quality Measures, Benchmarks, 
and Point Values (Inland Empire Health Plan, 2015) 

Quality Measurement Description 1st 
Target 

Bonus 
Target Point Value 

Diabetes  
Medication Adherence* 

 

Percent of enrolled beneficiaries 18 
years or older with a PDCa at 80 
percent or over across the classes of 
diabetes medicationsb during the 
measurement period.   

71% 77% 1.5 

Hypertension  
Medication Adherence* 

 

Percent of beneficiaries 18 years and 
older with a PDC at 80 percent or 
over for renin-angiotensin system 
antagonist medicationsc during the 
measurement period. 
 

72% 79% 1.5 

Hypercholesterolemia 
Medication Adherence* 

 

Percent of enrolled beneficiaries 18 
years of older with a PDC at 80 
percent or over for statin cholesterol 
medication(s) during the 
measurement period. 
 

68% 75% 1.5 

Absence of  
Controller Therapy in 
Asthmatic Patients** 

 

Percent of enrolled beneficiaries 18 
years or older with asthma who were 
dispensed more than 3 canisters of 
short acting beta2 agonist inhalers 
over a 90-day period and who did not 
receive controller therapy during the 
same 90-day period. 
 

30% 25% 2.25 

Use of High-Risk 
Medications in Elderly** 

 

Percent of enrolled beneficiaries 65 
years or older who received two or 
more prescription fills for the same 
high-riskd during the period 
measured. 
 

8% 5% 2.25 
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Quality Measurement Description 1st 
Target 

Bonus 
Target Point Value 

Generic Dispensing Rate* 
 

Percent of generic medications to 
total medications dispensed. 
 

83% 85% 1 

a PDC = proportion of days covered; PDC was calculated as the total number of days the patient had dispensed medication 
divided by the number of days before the next prescription refill. Patients were deemed adherent if the proportion of days 
covered is at least 80%. 
b Diabetes medication = biguanide drug, a sulfonylurea drug, a thiazolidinedione drug, or a dipeptidyl peptidase-4 inhibitor; 
plan members taking insulin were not included 
c Hypertension medication = angiotensin converting enzyme inhibitor, angiotensin receptor blocker, or a direct renin 
inhibitor 
d High-risk medications included in the calculation may be found at: 
http://pqaalliance.org/images/uploads/files/HRM%20Measure%202013website.pdf 
* A higher percentage indicated successful achievement of the quality measurement.  
** A lower percentage indicated successful achievement of the quality measurement. 

 

4.2.4 Questionnaires 

Conceptual Framework 

The items included in both pharmacist and pharmacy management questionnaires were 

derived from an operational model depicted in Figure 4.1. A previous study used theory from 

economic, psychology, and organizational behavior disciplines to inform the development of a 

conceptual model (Berenson et al., 2013; Cromwell et al., 2011; Frølich et al., 2007; Golden, 2008; 

Jacobs et al., 2011; Ludwig et al., 2010; Mehrotra et al., 2010; Meterko et al., 2006; Mitchell, 1974; 

Nguyen, 2011; Price, 2001; A. S. Roberts et al., 2003; Town et al., 2004; Vroom, 1964). Components 

of Donabedian’s model of service quality, namely structure and process of care, were also used to 

develop the conceptual model (Donabedian, 1988). A detailed description of the underlying theory 

used as the conceptual model’s foundation and the reduction to an operational framework has been 

described elsewhere (see Chapter 2 and Chapter 3 for details). The items for each questionnaire were 

selected from relevant published literature, semi-structured interviews, and expert contribution (see 

Chapter 3 for more information on item selection). Table 4.2 delineates the variables selected to be 

included in the questionnaires. Listed below is an overview of the: (1) items included in each 

questionnaire; (2) target sample for each questionnaire; and (3) data collection process. Psychometric 

evaluations of these two questionnaires are still warranted before they may be considered for 
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inclusion in analytic assessments of financial incentive programs incorporating community 

pharmacies. 

Figure 4.1. Operational Framework Model for Pharmacy Pay-for-Performance Program Evaluation 

 
  

Pharmacy  
Pay-for-Performance (P4P)  

Incentive Program 

Incentive Pharmacy Other Factors 

Pharmacy 
Management 

Pharmacist 

Pharmacy Operations 
(Structure & Process)  

Medication Adherence Asthma Management High-Risk Medications Generic Dispensing Rate 

Pharmacy P4P Quality Measures 

Organiza(onal+
Characteris(cs+

Note: domains are listed in black boxes and dimensions are listed in white boxes. 
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Table 4.2. Variables Included in Pharmacist and Pharmacy Management Questionnaires 

Domain Dimension Variables Questionnaire Item(s) 

Incentive 
Pharmacy Pay-for-
Performance  
Incentive Program 

 

Financial: program’s financial 
salience* PM 6a-6d  

Non-Financial: program awareness PM & P 1 (PM & P) 
Non-Financial: program 
understanding* 
 

M 3a; 3b; 4a-4d 

Pharmacy 

Pharmacy 
Management 
Characteristics 

 

Personal: role in pharmacy; gender; 
degrees attained 

PM 9; 10; 11 

Program involvement* PM 5a-5d 

Pharmacy Operations: 
Structure 

EQuIPP dashboard use† PM & P 2 (PM) 
27 (P) 

Personnel P 18a; 18b 
Prescription volume P 20; 21 
Shift length P 19 
Software display capability P 22a-22c 

Pharmacy Operations: 
Process 

Adherence management – services  P 4a-4c; 7a-7g 
Adherence management – counseling  P 6a-6c 
Asthma management P 11a-11c 
Chronic disease management P 8a; 8b; 9a; 9b 
High-risk medication use counseling P 10a 
Patient communication method P 3a; 3b 
Patient counseling P 2a; 2b 

Pharmacist 
Characteristics 

Non-dispensing ability P 14a-14k 
Personal: role in pharmacy; gender; 
post-graduation pharmacy experience; 
degrees attained 

P 24; 25; 26; 27 

Pharmacist-prescriber relationship P 5a; 5b; 12a; 
12b; 13a-13e 

Workload: time sent: medication 
dispensing; patient care services; 
and/or other 

P 15a-15c 

Workload: affect 
 

P 17a-17c 

Other 
Factors 

Organizational 
Characteristics 

 

Adaptability* PM 7a; 7e; 7i 
Innovativeness* PM 7b 7f; 7j 

Pharmacy focal emphasis* PM & P 8a-8d (PM) 
16a-16d (P) 

Proactiveness* PM 7c; 7g; 7k 
Risk-taking* 
 

PM 7d; 7h; 7l 

P: pharmacist questionnaire; PM: pharmacy management questionnaire 
* Variable is a hypothesized construct with multiple items specified for each variable in item selection. 
† EQuIPP (Electronic Quality Improvement Platform for Plans and Pharmacies) is a web-based dashboard that 
displays up-to-date pharmacy performance on quality measures. 
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Pharmacist Questionnaire 

 The pharmacist survey instrument consisted of five sections: (i) pharmacy P4P program; (ii) 

pharmacy services; (iii) pharmacist workload; (iv) pharmacy practice site; and (v) pharmacist’s 

background. See Appendix 6.8 for the entire pharmacist questionnaire. 

In the first section, pharmacists were asked to indicate familiarity with the pharmacy P4P 

program. The second section was divided into a number of subsections to ascertain information about 

the frequency of pharmaceutical services offered by the pharmacy related to: (a) patient counseling; 

(b) identifying and managing adherence problems; (c) monitoring chronic disease outcomes; (d) 

identifying and managing potential drug-related problems; (e) asthma management; (f) relationship 

with prescribers; and (g) barriers to provision of care. With the exception of the barriers to provision 

of care subsection, items in the second section were measured using a 5-point Likert scale gauging the 

frequency of care services offered at the pharmacy: ‘Not Often,’ ‘Sometimes,’ ‘About Half the Time,’ 

‘Often,’ or ‘Very Often.’ Select items deemed not relevant for all pharmacies also included a ‘Not 

Applicable’ option. The barriers to provision of care subsection used a 5-point Likert scale designed 

to elicit the degree to which items were a barrier or facilitator in allowing the pharmacist to provide 

non-dispensing services (‘Strong Barrier,’ ‘Barrier,’ ‘Neither Barrier or Facilitator,’ ‘Facilitator,’ or 

‘Strong Facilitator’). Items in sections (ii) through (iv) used a recall time reference of ‘in the past 

week’ for pharmacists to use when responding to the item. The time frame was selected to ascertain 

the nature of ‘usual care’ provision within the pharmacy without burdening the respondent with too 

long of a recall period (e.g., in the past six months). 

 The purpose of the third section was to gather information about the pharmacist’s weekly 

work commitments. Each pharmacist was asked to quantify the percentage of time he or she 

estimated spending on medication dispensing, patient care services, and/or other activities during his 

or her typical work week. A 5-point Likert scale was used to measure the pharmacist’s perception of 

his or her pharmacy organization’s focus on the type of work a pharmacist accomplishes during a 
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work shift (‘No Emphasis,’ ‘A Little Emphasis,’ ‘Moderate Emphasis,’ ‘A Lot of Emphasis,’ or 

‘Extreme Emphasis’). Lastly, workload perceptions were obtained from items with a 5-point impact 

Likert response scale: ‘Very Negative Impact,’ ‘Negative Impact,’ ‘Neutral Impact,’ ‘Positive 

Impact,’ or ‘Very Positive Impact.’ 

 In the fourth section of the pharmacist questionnaire, pharmacists were asked to respond to 

items regarding the pharmacy practice site’s work environment and software system identification 

capabilities. In regards to the work environment, pharmacists were asked to list: the number of fellow 

employees working during shifts (pharmacists and technicians); average shift length; and prescription 

dispensing volume (per pharmacist and per store). The software items focused directly on questioning 

whether the pharmacy’s software program had the capability to display medication details about: 

medication adherence; asthma medication utilization; and/or high-risk medication use in the elderly. 

Pharmacists were also asked whether they had access to the pharmacy store performance tracker 

called the Electronic Quality Improvement Platform for Plans and Pharmacies (EQuIPP). EQuIPP is a 

web-based program designed to track and report a pharmacy’s performance on the specific quality 

measures targeted in IEHP’s pharmacy P4P program (Pharmacy Quality Solutions, 2015). 

 In the final section of the questionnaire, the pharmacist was asked to report his/her gender, 

position in the pharmacy, degrees completed, and years of experience working as a pharmacist. 

Pharmacists were also given the option to list any other pharmacy services provided at the site not 

mentioned in the questionnaire they believed may help to address the quality measures. 

Pharmacy Management Questionnaire 

 The pharmacy management questionnaire consisted of four sections: (i) pharmacy P4P 

program; (ii) pharmacy organization’s characteristics; (iii) pharmacy practice site; and (iv) 

respondent’s background information. See Appendix 6.9 for the entire pharmacy management 

questionnaire. 
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In the first section, items were included to ascertain the pharmacy management 

representative’s: awareness and understanding of the pharmacy P4P program; involvement in the 

program; and perceived financial salience of the program. For the majority of the items, a 5-point 

Likert scale was used to obtain the respondent’s agreement with each statement (‘Strongly Disagree,’ 

‘Disagree,’ ‘Neither Disagree nor Agree,’ ‘Agree,’ or ‘Strongly Agree’). For select items, a ‘Not 

Applicable’ option was included in the agreement scale. In the second section, information about 

specific aspects of the pharmacy organization was obtained, including: adaptability, innovativeness, 

proactiveness, and risk-taking (Doucette et al., 2012; Thanigavelan Jambulingam et al., 2005). The set 

of items included in the third section were identical to the organization’s focal emphasis items 

included in the pharmacist questionnaire. The fourth section elicited the following background 

information about each respondent: gender; position in the pharmacy; and degrees completed. 

Data Collection 

Surveys were disseminated to 604 pharmacies using two distribution modes: (1) postal mail 

(N = 387); and (2) electronically (N = 217). Survey distribution mode was based upon the preference 

of the pharmacy organization. Both dissemination methods used a modified Dillman method for data 

collection as described below (Dillman, 1991). Survey responses were collected from July 21, 2015 

through September 30, 2015.For those pharmacies receiving postal mail survey materials, an 

announcement letter briefly describing the study’s aim and value of completing the questionnaire was 

sent to pharmacies one week prior (July 15, 2015) to the mailing of survey packets (see Appendix 

6.10). For pharmacies opting to receive questionnaires via postal mail, survey packets were mailed at 

two time points: (1) one week following the announcement letter (July 21, 2015); and (2) three weeks 

following the first survey packet dissemination (August 13, 2015). Each packet contained an 

instruction sheet (see Appendix 6.11) and questionnaire booklets (one or more pharmacy 

questionnaire(s), depending on pharmacy size, and one management questionnaire). Pharmacist and 

pharmacy manager questionnaire booklets were eight and four pages, respectively, with a self-mailer 



  319 

return envelope contained in the back flap of each booklet. On the inside cover of each booklet was a 

hand-signed letter informing recipients of the study’s aim, their role in participating in the study, 

instructions for completing the questionnaire, and an assurance of confidentiality and anonymity (see 

Appendix 6.12 and Appendix 6.13). All survey correspondence was addressed to the pharmacy 

manager and each self-mailer questionnaire booklet was encoded with a unique identifier for the 

pharmacy (not the respondent). An endorsement letter from IEHP’s pharmacy director along with a 

handout of the quality measure definitions and thresholds was enclosed in each questionnaire booklet 

(see Appendix 6.14 and Appendix 6.15, respectively). All chain organizations with pharmacies in 

IEHP’s network were contacted and invited to supply a letter of support for the study (see Appendix 

6.16). The letter acknowledged the organization was aware of the study and encouraged pharmacists 

to participate. A postcard reminder was mailed one week (July 31, 2015) after the first survey 

distribution (see Appendix 6.17). No participation incentive was sent with the survey materials.  

For pharmacies choosing to receive questionnaires electronically, a survey link was emailed 

to each pharmacist and pharmacy management personnel directly (see Appendix 6.18 and Appendix 

6.19, respectively). A corporate contact within each pharmacy organization helped to coordinate 

emailing pharmacists at each target pharmacy. The online survey tool, SurveyMonkey, was used host 

the electronic questionnaire (SurveyMonkey Inc., 2015). When the respondent clicked on the survey 

link sent in the email, he or she was directed to a SurveyMonkey portal that displayed the same cover 

letter, IEHP endorsement letter, and quality measure definition list that was presented in the mail 

version of the survey. Electronic survey materials were designed to resemble the print materials as 

closely as possible (e.g., layout, color coding, material sequence). No organization letter of support 

was included, as the email was sent directly from corporation headquarters or district office. Once the 

respondent viewed these aforementioned documents, he or she was routed to the respective 

questionnaire: pharmacist or pharmacy management, depending upon the individual’s role in the 

company. Instead of including a unique identifier embedded in the survey link, each respondent was 

asked to list the National Association of Boards of Pharmacy (NABP) number of his or her pharmacy 
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store(s) (multiple stores may have applied for the pharmacy management respondent). A reminder 

email with the survey link was sent a few weeks following the initial email (see Appendix 6.20). Both 

survey links were sent between August 1, 2015 and September 4, 2015. 

Data Cleaning  

 Questionnaires were evaluated for completeness and selection of plausible values. For both 

questionnaires, in situations where Likert items with two response categories were circled, a list of 

random numbers generated in Excel were used to select one category (even number = lower category 

selected; odd number = higher category selected). For example, if ‘Strongly Disagree’ and ‘Disagree’ 

were both selected, an even random number resulted in ‘Strongly Disagree’ recorded in the data set. 

Also in both questionnaires, if two frequencies of EQuIPP use options were selected, the ‘Never’ 

option was used in data analyses. In the Pharmacy Management Questionnaire, respondents who 

selected the ‘not applicable’ response option were set to missing for that item. 

 In the Pharmacist Questionnaire, if two options were entered for the number of pharmacists 

and/or technicians working during a typical shift, the average was calculated. The same rule was 

applied if a range of prescriptions was listed (e.g., for 100-150, 125 prescriptions dispensed was 

recorded). If the number of pharmacists or technicians was very high (e.g., 40) then the respondent’s 

answer was set to missing. For percentage of time spent in different working activities, the 

percentages were calibrated to equal 100. 

After inappropriate values in the pharmacist questionnaires were addressed, the 

questionnaires were evaluated to determine whether multiple pharmacists from the same community 

pharmacy submitted questionnaires. If multiple pharmacists for a pharmacy were identified, decision 

criteria were used to select the ‘best’ questionnaire to use for the analysis. Decision criteria included 

assessing the: (1) pharmacist’s employment status (e.g., full-time pharmacist was preferred over a 

part-time pharmacist); (2) percent time the pharmacist reported performing patient care services (i.e., 

spending a larger percentage of time performing patient care services was selected over spending a 
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larger percentage of time dispensing prescriptions); and (3) the average number of prescriptions 

dispensed during each shift (i.e., a larger number of prescriptions dispensed was preferred over fewer 

prescriptions). To account for the correlation among multiple pharmacy management respondents 

working for the same pharmacy organization, multilevel structural equation modeling was used for all 

statistical analyses described below. 

4.2.5 Statistical Analyses 

Descriptive Analyses 

 Descriptive analyses were performed for each item in both questionnaires. Response 

frequencies were calculated for each categorical item. For ordinal items, normality, kurtosis, and 

skewness were evaluated. Means and standard deviations were calculated for each continuous item. 

SAS v9.3 software was used for data management and descriptive analyses (SAS Institute Inc., 2015). 

Category Response Functionality 

 Functionality of response categories used for each item was assessed using IRT. The rating 

scale model (RSM) was selected to evaluate the response categories (see Chapter 1 for more 

information on the RSM). Linacre’s guidelines outlining considerations for response categories were 

used (Linacre, 1999). First, the number of observations in each category was identified. Low response 

rates in categories may lead to imprecise step calibration due to the instability in estimating the scale 

structure. Categories with below ten observations were examined to determine whether the low rates 

were due to structural (i.e., categories of the rating scale which will never be observed) or incidental 

(i.e., categories not observed in this data set) reasons. Second, the regularity of observation 

distribution was examined. Irregularity in the frequency of category usage may indicate abnormal use 

of the scale. Third, average measures were examined to determine whether the measures 

monotonically advance with each category. Average measures for the category refers to the average 

ability of people responding in that category (Linacre, 2006). Furthermore, average measures are 
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empirical indicators of the context in which the category was used (Linacre, 1999). In general, 

respondents endorsing higher categories are posited to have higher average measures. Thus, for each 

empirical set of observations, the average measures by category were examined to determine whether 

the measures increase monotonically up the rating scale. Fourth, step calibrations for each item were 

used to assess the estimated transition location for the category of interest relative to the transition 

location from the category below. If categories were increasing in order as anticipated (e.g., “very 

often” having a higher transition location than “often” when assessing frequency), then the correct 

ordering of the category responses was demonstrated. Disordering of step calibrations typically 

occurs when the frequencies of category usage follow an irregular pattern (Linacre, 1999). Fifth, 

category probability plots were used to evaluate for each item the usage of each category in the 

response scale for the item. 

Correlation Matrices 

 Correlations among all items in postulated measurement models were evaluated. The 

polychoric correlation was used, as it is appropriate to evaluate the association between ordinal 

variables (Rigdon, 2010). Technically, the polychoric correlation coefficient estimates the association 

between two unobserved, bivariate normal variables assumed to underlie the observed ordinal 

variables. Although the polychoric correlation coefficient is based upon the bivariate normality 

assumption, it has been shown that the coefficient is relatively robust to assumption violations 

(Rigdon, 2010). 

Measurement Model Analysis 

 Structural equation modeling (SEM) is comprised of a set of statistical techniques that allow 

the relationship between one or more independent variables (discrete or continuous) and one or more 

dependent variables (discrete or continuous) to be analyzed (Ullman, 2006). Latent variables cannot 

be measured directly, but are instead evaluated indirectly using measured variables that represent 

targeted areas of interest pertaining to the latent variable. Latent variables may also be termed factors 
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or constructs, which refer to variables not present in the data set (Bollen, 2002). The latent variable is 

measured indirectly by determining its degree of influence on responses to measured variables. 

Measured variables may also be referred to as indicators or manifest variables. SEM is comprised of 

two primary elements: (1) a measurement model and (2) a structural model. The measurement model 

involves the mapping the relationship between measured indicators (e.g., items in a questionnaire) 

onto latent variables (i.e., theoretical constructs). The structural model delineates the relationships 

among independent and dependent variables, which may be depicted in a path diagram (Nachtigall et 

al., 2003). Path diagrams are used to depict relationships hypothesized between the latent variable and 

corresponding observed indicators (see Figure 4.2to be accounted for explicitly. 
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Figure 4.2). The focus of this study will be on evaluating the measurement models for 

postulated latent variables using confirmatory factor analysis (CFA) (see Table 4.3). 

A discussion about incorporating ordinal indicators in CFA is presented first. Next, the 

modeling process is described and divided into four stages: (1) model specification; (2) model 

estimation; (3) model evaluation and modification; and (4) model interpretability. Finally, a 

discussion regarding model interpretability is provided. Mplus v7.4 software was used to perform 

SEM analyses (Muthén, 1998-2011). Winsteps v3.91.2 software was used to perform IRT analyses 

(Linacre, 2006). 

The measurement model functions to: (1) specify the number of factors; (2) examine how 

various indicators relate to factors; and (3) assess the relationship among errors of observed 

indicators. In the measurement model, latent variables (i.e., factors) are assessed indirectly through 

observed indicators (i.e., questionnaire items). Instead of simply summing or averaging the item 

values, a composite variable containing measurement error (i.e., variance in the indicator not due to 

the latent variable) may be estimated. Estimating and removing the measurement error affords 

measurement reliability to be accounted for explicitly. 
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Figure 4.2. Path Diagrams for Measurement Model and Structural Models Used in Structural Equation 
Modeling 
(a) Measurement model (i.e., confirmatory 
factor analysis). Unidirectional arrows are 
directed from the latent variable (η1) with 
variance, ψ1, to the four observed indicators 
(Y1, Y2, Y3, Y4), signifying the hypothesized 
relationship is that latent variable underlies the 
respondents’ response to each item (i.e., 
responses are determined by the underlying 
latent variable). Item parameters depicted are: 
measurement error (ε) and item factor loading 
(λy). Indicator means, τy, and latent means, α, 
are not depicted. (b) Structural model. A 
bidirectional arrow between two latent 
variables, η1 and η2, each with a respective 
variance, ψ, and four measured indicators (Y1-
Y8), denotes the covariance relationship, ψ21, 
between the two factors. A direct relationship 
between the two latent variables and the 
observed dependent variable, X1, is depicted 
with unidirectional arrows. Indicator means, 
τy, and latent means, α, are not depicted. (T. A. 
Brown, 2015). 
 

Ordinal Indicators in SEM 

 Questionnaires evaluated in this study were primarily comprised of items employing Likert-

scale ordinal response categories. In SEM, ordinal variables commonly emerge as indicators of 

continuous latent variables (Hoyle, 2012). Similar to standard regression analyses, when the 

indicators (i.e., dependent variables in regression) of a latent variable are ordinal, a non-linear 

relationship exists between the latent variable hypothesized to underlie the measured categorical 

indicator. An alternative method was used to address nonlinearity. Different aspects of SEM are 

impacted by the presence of ordinal data, including model estimation, model fit, and parameter 

interpretation. Expanded explanations about the impact of ordinal indicators are elaborated upon in 

the respective modeling process sections below. 

Model Specification 

 The steps of model specification consisted of: (1) stating measurement model hypotheses to 

be tested via path diagrams and statistical equations; (2) statistically identifying the model; (3) 

(a) Measurement Model (b) Structural Model 

η1 

Y1 Y2 Y3 Y4 

ε1 ε2 ε3 ε4 

λy11 λy21 λy31 λy41 

X1 

η1 

Y1 Y2 Y3 Y4 

ε1 ε2 ε3 ε4 

λy11 λy21 λy31 λy41 

η2 

Y8 Y7 Y6 Y5 

ε8 ε7 ε6 ε5 

λy82 λy72 λy62 λy52 

ψ21 

ψ1 ψ1 

ψ2 
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considering sample size; (4) and addressing missing data. First, path diagrams and statistical 

equations were used to illustrate hypotheses to be tested in each measurement model. Table 4.3 lists 

the hypothesized observed indicators (i.e., questionnaire items) for all hypothesized latent variables in 

both the pharmacist and pharmacy management questionnaires. The relationship between items and 

latent variables is the same: the latent variables (factors) inform the response to the observed 

indicators (items). This relationship indicates a reflective construct, where measured indicators are 

considered to be the effects of underlying constructs (T. A. Brown, 2015). This is in contrast to a 

formative construct, where measured indicators “cause” the latent variable (e.g., socioeconomic 

status, which is informed by an individual’s income, education level, and job status). A generic path 

diagram is depicted in Figure 4.2a to illustrate how the measurement model corresponds to the 

statistical equation. 

 

Table 4.3. Hypothesized Latent Variables (Factors) and Corresponding Observed Variables (Items) for 
Pharmacist and Pharmacy Management Questionnaires 
Latent Variable (η) Observed Items 

Pharmacist Questionnaire* 

η1: Adherence Management - services 4a – 4c; 7a – 7k 
η2: Adherence Management - counseling 6a – 6c  
η3: Asthma Management 11a – 11c 
η4: Pharmacist-Prescriber Relationship 5a; 5b; 12a; 12b; 13a – 13e 
η5: Chronic Disease Management 8a; 8b; 9a; 9b 
η6: Non-Dispensing Ability 14a – 14j 
η7: Workload Impact 17a – 17c 

Pharmacy Management Questionnaire† 
η1: Program Understanding 3a; 3b; 4a – 4d 
η2: Program Involvement 5a – 5d 
η3: Program’s Financial Salience 6a – 6d 
η4: Organization’s Adaptability 7a; 7e; 7i 
η5: Organization’s Innovativeness 7b; 7f; 7j 
η6: Organization’s Proactiveness 7c; 7g; 7k 
η7: Organization’s Risk-Taking 7d; 7h; 7l 
η8: Organization’s Focal Emphasis 8a – 8d 
* Items from Pharmacist Questionnaire (see Appendix 6.8). 
† Items from Management Questionnaire (see Appendix 6.9). 

 

Next, equations associated with each measurement model (i.e., hypothesized latent variable 

and corresponding observed indicators) were specified. The CFA model expresses the variation and 
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covariation in a set of observed variables (items) y (j = 1 to p) as a function of factors n (k = 1 to m) 

and residuals ε (j = 1 to p) (Muthén, 2008). For person s, the general statistical specification for each 

measured indicator (item) in every measurement model was the following:  

ysi = λi1ηs1 + λi2ηs2 + … + λjkηsk +… + λpmηim + εsi, where: Equation 4.1 

ysi = response of subject s on item i;  
λik = factor loading (i.e., slope) of item i for factor k;  
ηj = kth factor loading (latent variable); and  
ε = residuals for subject s on item i, where 

εsi ~ N(0, ψ2) [ψ2 is the unique variance of item i] and 
εsi and ηsk

 are assumed independent. 
 

One equation was estimated for each dependent variable (i.e., item) in each measurement 

model (seven for the Pharmacist Questionnaire and eight for the Management Questionnaire). 

Parameters estimated in the models for each observed indicator (item) were: (1) factor loading (λ) and 

(2) error variance (ε). The distinct model specifications for measurement models containing variables 

in the pharmacist and pharmacy management questionnaires in this study are listed in Appendix 6.21 

and Appendix 6.22, respectively. 

 Once the statistical equations were specified, model identification was evaluated. Model 

identification involved: (1) calculating the degrees of freedom; and (2) establishing the scale for the 

latent variable. Degrees of freedom for each measurement model were calculated as the difference 

between the number of data points and number of parameters to be estimated. The number of data 

points in a measurement model was calculated as the number of nonredundant sample variances and 

covariances, using the equation: 

 

Number of data points = (p(p + 1)/2, where: Equation 4.2 

      p is the number of measured indicators (i.e., items).  
 

The number of estimated parameters was calculated by summing the factor loadings and error 

variances (i.e., one of each parameter for every item in the measurement model). 
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A required condition for the statistical model is that the number of data points in the model 

equal or exceed the number of parameters to be estimated (Ullman, 2006).Table 4.4 lists the number 

of data points and estimated parameters, along with the degrees of freedom calculated for each 

measurement model. When the degrees of freedom are greater than zero, the estimated hypothesized 

model is considered to be over-identified. For this type of model, the parameter estimates have a 

unique solution that will not perfectly reproduce the observed matrix, indicating model fit may be 

tested. When the degrees of freedom are equal to zero, the hypothesized model to be estimated is 

known as just-identified. In this case, the estimated parameters perfectly reproduce the sample 

covariance matrix and hypotheses about the adequacy of model fit may not be tested. Thus, for one-

factor measurement models, a minimum of three indicators was required (T. A. Brown, 2015). When 

only three indicators were specified, the one-factor solution was just-identified and a goodness-of-fit 

evaluation did not apply. Instead, the model was assessed for interpretability and strength of its 

parameter estimates (e.g., magnitude of factor loadings). When four or more indicators were used, the 

model was over-identified and goodness-of-fit was used in evaluating the acceptability of the model 

solution. 
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Table 4.4. Data Points, Estimated Parameters, and Degrees of Freedom for Each Measurement Model 
Specified for Latent Variables 

Latent Variable (LV) Number 
of Items 

Data 
Points* 

(N) 

Estimated 
Parameters† 

(N) 

Degrees 
of 

Freedom‡ 
(N) 

Power§ 

Pharmacist Questionnaire 
LV_1: Adherence Management - services 10 55 20 35 0.75 
LV_2: Adherence Management - counseling 3 6 6 0 N/A 
LV_3: Asthma Management 3 6 6 0 N/A 
LV_4: Pharmacist-Prescriber Relationship 9 54 27 27 0.64 
LV_5: Chronic Disease Management 4 10 8 2 0.11 
LV_6: Non-Dispensing Ability 10 55 20 35 0.75 
LV_7: Workload Impact§ 3 6 6 0 N/A 

Pharmacy Management Questionnaire 
LV_1: Program Understanding 6 21 12 9 0.17 
LV_2: Program Involvement 4 10 8 2 0.08 
LV_3: Program’s Financial Salience 4 10 8 2 0.08 
LV_4: Organization’s Adaptability§ 3 6 6 0 N/A 
LV_5: Organization’s Innovativeness§ 3 6 6 0 N/A 
LV_6: Organization’s Proactiveness§ 3 6 6 0 N/A 
LV_7: Organization’s Risk-Taking§ 3 6 6 0 N/A 
LV_8: Organization’s Focal Emphasis 4 10 8 2 0.08 
* Number of data points = (p(p+1))/2, where p = number of items; † Estimated parameters = sum of number of 
factor loadings and error variances. 
‡ Degrees of freedom = data points – estimated parameters; § Just-identified factors; hypotheses about the 
adequacy of model cannot be tested. 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between 
unknown and known parameters); (4) hypotheses values for root mean square error of approximation (RMSEA) 
goodness-of-fit statistic (null: 0.10; alternative: 0.05). N = 114 was used for the pharmacist questionnaire 
sample size. N = 65 was used for the pharmacy management questionnaire sample size. N/A indicates the 
model was just-identified and, thus, no model evaluation was performed. 

 

For the second part of model identification, scales for the latent variables were specified. In 

general, scaling of the latent variable is the process of determining the correspondence between the 

responses to observed indicators and a respondent’s location on the latent variable (De Ayala, 2009). 

Because the latent variable has no associated metric, a scale must be specified to identify the 

unobserved variable. The latent variables (factors) were unobserved and, therefore, had no intrinsic 

scale. Thus, scales (i.e., a mean and a variance) for each latent variable were determined in order to 

run the model. A common scaling method for latent variables is the unit variance identification (UVI) 

constraint (Kline, 2016). When a latent variable (factor) is scaled using the UVI constraint, the factor 

is fixed with a variance of 1.0 and a mean of 0.0. Use of the UVI constraint allows for all factor 
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loadings to be freely estimated. By doing this, the scales of the latent variables (factors) were 

standardized (i.e., similar to a “z-score”). This approach of latent variable scaling is known as the 

“fixed factor” method. 

 Third, sample size was considered, as it relates to the stability of the parameter estimates 

(Schreiber, Nora, Stage, Barlow, & King, 2006). SEM is based on model covariances; covariances are 

generally less stable when estimated using small sample sizes (Ullman, 2006). Additionally, 

parameter estimates and chi-square tests of fit are sensitive to sample size, designating SEM as 

commonly a large sample statistical technique. However, if variables are highly reliable, it has been 

shown that models may be estimated with fewer participants (Iacobucci, 2010; MacCallum, Browne, 

& Sugawara, 1996). Thus, no exact estimate of sample size has been established for SEM. A general 

rule of thumb that has been suggested is ten respondents per parameter estimated (Iacobucci, 2010). 

Fourth, the extent to which measured indicators (i.e., questionnaire items) had missing data was 

examined. List wise deletion of missing variables was used, as this is a requirement of WLSMV 

estimation (Kline, 2016). 

Model Estimation 

In CFA, there were at least three variance-covariance matrices generated that were included 

in model evaluation: (1) independence model; (2) structured model (Σ); and (3) unstructured model 

(S) (see Figure 4.3). The independence model may also be referred to as the baseline or null model. In 

this model, item means and variances were estimated separately, however no covariances among 

items were estimated (as indicated by the zeros in the off diagonal in Figure 4.3). The structured 

model (Σ) was comprised of a model-predicted covariance matrix that is produced as a function of the 

parameter estimates obtained in the minimization of the estimation function, F. Other terms used to 

describe the structured model are population, unsaturated, and model-predicted variance-covariance 

matrix. The structured model may be expressed as (T. A. Brown, 2015): 

 



  331 

Σ = ΛyΨΛ’y + Θε where: Equation 4.3 

Σ  = structured variance-covariance matrix;  
Λy = matrix of factor loadings; 
Ψ = matrix of factor variances and covariances;  
Λ’y = transposed matrix of factor loadings; 
Θε = matrix of error variances and covariances. 

 

For the unstructured (S) model, item means, variances, and covariances were calculated from the 

empirical data. The unstructured model may also be referred to as the sample, saturated, or observed 

variance-covariance matrix. 

Figure 4.3. Variance-Covariance Matrices Used in Model Evaluation of Confirmatory Factor Analysis 
Measurement Models (Hoffman, 2014) 

 
 

General CFA estimation procedures involves estimating model parameters (θ, which is used 

as generic notation for all unknown parameters in the model) by minimizing the discrepancy between 

a sample variance-covariance matrix (S) and the model-implied variance-covariance matrix (Σ(θ)) 

(Hoyle, 2012). The estimation method is similar to ordinary least squares estimation used in 

regression, where the sum of squared differences between the observed and predicted values for 

individual observations is minimized. The difference between regression and SEM is that the 

observations in regression are individual values, whereas the observations in SEM are observed 

variances and covariances. Moreover, unlike regression where a closed-form solution may be 

analytically obtained, iterative procedures must be used in SEM to solve for unknown model 

parameters. Typically, educated guesses of parameter values, referred to as starting or initial values, 

provided by software packages are used to initiate the iterative parameter estimation process. An 
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intermediate structured variance-covariance matrix is then calculated by substituting the initial values 

in for the unknown parameter estimates. Estimation attempts to minimize the discrepancy between 

unstructured and structured variance-covariance matrices results in a new set of parameter estimates 

that will replace the initial values. This process continues until the changes in new parameter 

estimates between iterations becomes acceptably small. Convergence criteria is used to determine at 

what point the model is said to converge and the last parameter estimate values are used as the final 

solution for the unknown parameters in the structured matrix. 

The aim of CFA is to obtain measurement model parameter estimates (i.e., item factor 

loadings, item error variances) in order to produce a predicted structured variance-covariance matrix 

(Σ) that was as close as possible to the observed unstructured variance-covariance matrix (S) (T. A. 

Brown, 2015). Different estimation techniques, or estimators, minimize different aspects of the 

discrepancy between S and Σ. The estimation process requires a fit (or discrepancy) function, F, that 

minimizes the difference between the structured (Σ) and unstructured (S) variance-covariance 

matrices (Ullman, 2006): 

 

F = (s – σ(Θ))W(s – σ(Θ)), where: Equation 4.4 

s represents the data vector (i.e., observed sample covariance matrix);  
σ signifies the estimated vector (i.e., estimated population covariance matrix); 
Θ indicates that σ is parameter-derived (i.e., regression coefficients, variances); and 
W is the matrix that weights the squared differences between the empirical 

sample and estimated population covariances matrices. 
 

A number of different estimation techniques are available in SEM, which vary by the choice 

of W. To select an estimation method technique, sample size and plausibility of normality and 

independence assumptions were considered. The robust maximum likelihood (MLR) estimator is one 

of the most commonly used estimation techniques in CFA, however it is sensitive to sample size 

(requires larger samples) and to the normality assumption (Ullman, 2006). 

When at least one factor indicator is categorical (i.e., dichotomous, polytomous, ordinal), 

ordinary ML should not be used to estimate CFA models (T. A. Brown, 2015). There exist potential 
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consequences of treating categorical data as continuous: (1) estimated relationships among indicators 

are attenuated (especially when there are floor and/or ceiling effects); (2) expected test statistics and 

standard errors are incorrectly produced; and (3) predicted parameter estimates are incorrect (e.g., 

because assumptions of linear relationships do not apply) (T. A. Brown, 2015). Several estimators 

may be used with categorical indicators, including weighted least squares (WLS), mean-adjusted 

weighted least squares (WLSM), and mean- and variance-adjusted WLS (WLSMV) (T. A. Brown, 

2015). The latter two are commonly used with alternative polychoric or polyserial correlations that 

estimate the association between latent variables for ordinal measured indicators (Hoyle, 2012). The 

polychoric correlation coefficient estimates the linear relationship between two ordinal variables 

under the premise that the observed discrete values are due to an underlying continuous distribution 

(Flora & Curran, 2004). The underlying univariate continuous distribution that creates the observed 

ordinal distribution has been referred to as a “latent response distribution” (Flora & Curran, 2004). A 

two-step process was used to calculate the polychoric correlation coefficient. In the first step, each 

category’s proportion of responses for a univariate ordinal variable are used to calculate threshold 

parameters for each latent response variable individually. Second, the estimated threshold parameters 

were used with the observed bivariate contingency table to estimate (via maximum likelihood) the 

correlation that would have been calculated given the two latent variables were actually observed. 

The polychoric correlation method has been found to be fairly robust to the underlying normality 

assumption of the latent variable distribution, with a slight chance of overestimation (Flora & Curran, 

2004). 

Although WLS has historically been used most frequently as an estimator for categorical 

outcomes, it has been shown to perform adequately only in larger sample sizes (T. A. Brown, 2015; 

Flora & Curran, 2004). In smaller sample sizes, Flora et al. demonstrated substantial estimation 

difficulties for the WLS estimator (Flora & Curran, 2004). In contrast, the WLSMV estimator 

employs less restrictive sample size requirements than the WLS estimator and has been shown to 

perform well across a number of different model conditions (e.g., sample size, model complexity) 
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(Flora & Curran, 2004). Therefore, the WLSMV estimator was selected to use in a sensitivity analysis 

for model parameter estimation. 

Model Evaluation 

Once parameter estimates for the structured model have been identified, the next step is to 

evaluate how well the model fits the data. To assess the acceptability of each measurement model, the 

fitted CFA solution was evaluated on two primary aspects: (1) goodness of fit; and (2) the extent to 

which localized areas of strain exist in the model (i.e., specific areas of model misfit). 

Model Goodness-of-Fit Indices 

The “closeness” of the previously described variance-covariance matrices was evaluated 

using various model fit indices, including: (1) absolute fit indices; (2) parsimony fit index; and (3) 

incremental fit indices (Hooper, Coughlan, & Mullen, 2008). A fit index from each group was 

selected for model evaluation. 

Absolute fit indices are commonly interpreted as the proportion of covariance in the sample 

data explained by the model (Kline, 2016). The primary question in the investigation of absolute 

model fit was whether the CFA model produced a predicted structured variance-covariance matrix 

(Σ) that was consistent with the observed unstructured variance-covariance matrix (S) (Ullman, 

2006). The absolute fit index assessed was the χ2 test statistic. The χ2 test statistic is the most 

traditional measure for evaluating overall model fit. A χ2 test statistic was calculated by multiplying F 

by (N – 1), where N – 1 represented degrees of freedom. 
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For each measurement model, the χ2 statistic hypothesis test was specified as: 

 

H0: Σ = S  
HA: Σ ≠ S; where:  

Σ = structured variance-covariance matrix; and  
S = unstructured variance-covariance matrix  
(p > 0.05 is desired).  

 

A statistically significant test statistic (p < 0.05) would imply a problematic model-data 

correspondence. Table 4.5 lists the model fit indices evaluated for each measurement model and 

decision rules for interpreting the fit indices. The model χ2 test statistic has a number of limitations 

that compromise the fit statistic’s utility. First, the test assumes multivariate normality and deviations 

from normality, which may be the case with ordinal data, may result in model rejections where the 

model was appropriately specified (Hooper et al., 2008). Second, the χ2 significance test is sensitive 

to sample size, negatively affecting both large and small sample sizes (Iacobucci, 2010). In large 

samples, the χ2 test almost always rejects the model. In small sample sizes, the χ2 test statistic lacks 

power, which may prohibit the test statistic from differentiating between good and poor fitting models 

(Hooper et al., 2008). Third, the test statistic is based on the stringent hypothesis that the sample and 

population covariance matrices are equal (T. A. Brown, 2015). Due to these limitations, other fit 

indices were used to evaluate model fit. 
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Table 4.5. Description of Goodness-of-Fit Indices (Kline, 2016) 

Goodness-of-fit Index Description Metric to Assess Model Fit 

Absolute Fit 

χ2 test statistic 

Likelihood ratio test between 
unstructured variance-covariance matrix 
(S) versus structured variance covariance 
matrix (Σ) 

P>0.05 indicates that model 
sufficiently reproduces sample 
variances and covariances  

Parsimony Correction 

Root mean square error of 
approximation (RMSEA) 

Noncentrality-based with known 
distribution. Compensates for effect of 
model complexity (i.e., favors model 
parsimony with greater number of 
degrees of freedom left over)  

• Values ≥0, where smaller is 
better 

• Poor fit: >0.10 
• Mediocre fit: 0.10-0.08 
• Acceptable fit: 0.08-0.05 
• Good/Great fit: ≤0.05 
• Confidence interval computed 

to indicate precision of estimate 

Comparative Fit 

Comparative Fit Index (CFI) 

Normed, noncentrality-based. Evaluates 
(S) relative to a more restricted, 
independence model that assumes no 
covariance between items. 

• Ranges from 0 to 1, where 
larger is better 

• Poor fit: <0.85 
• Mediocre fit: 0.85-0.90 
• Acceptable fit: 0.90-0.99 
• Very Good/Outstanding fit: 

>0.95 

Tucker-Lewis Index (TLI) 

Non-normed. Similar to CFI, but also 
incorporates penalty function for adding 
freely estimated parameters that do not 
markedly improve model fit. 

• May fall outside 0 to 1 range, 
however larger is better 

• Poor fit: <0.85 
• Mediocre fit: 0.85-0.90 
• Acceptable fit: 0.90-0.99 
• Very Good/Outstanding fit: 

>0.95 
 

 The next index type used for model assessment was selected from the group of parsimony fit 

indices. A parsimony-adjusted index incorporates a penalty function for model complexity (i.e., the 

number of freely estimated parameters, as expressed by model degrees of freedom) (Hooper et al., 

2008). The root mean square error of approximation (RMSEA) was the parsimony index selected to 

evaluate model fit. The RMSEA index reports how well the model, with unknown but optimally 

selected parameters, would fit the structured matrix (Hooper et al., 2008). The index favors 

parsimony in that it will select the model with fewer parameters to estimate (Hooper et al., 2008). The 

RMSEA is a population-based index that depends on the noncentral χ2 distribution, which is the 
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distribution of the estimating function (e.g., FWLSMV) when model fit is not perfect (T. A. Brown, 

2015). The noncentral χ2 distribution incorporates a noncentrality parameter (NCP), which signifies 

the degree of model misspecification. The NCP is calculated as χ2 minus the degrees of freedom, with 

the NCP equaling zero if the resulting estimation is zero. When model fit is perfect, the NCP has a 

value of zero and a noncentral χ2 distribution holds (T. A. Brown, 2015). When model fit is not 

perfect, the NCP is greater than zero and the expected χ2 distribution is shifted to the right of the 

corresponding central χ2 distribution. The RMSEA index is considered an “error of approximation” in 

that it estimates the extent to which a model fits reasonably well. This assessment differs from the χ2 

test statistic, which evaluated whether the structured matrix held exactly to the unstructured matrix. 

The RMSEA index was calculated as the square root of the rescaled NCP estimate divided by the 

model degrees of freedom. Accordingly, the index is sensitive to the number model parameters. 

Given the RMSEA index is population-based, the index is rather insensitive to sample size (T. A. 

Brown, 2015). The index is calculated as: 

RMSEA = √(d/df), where: Equation 4.5 

d is the rescaled noncentrality parameter (NCP) value,  
calculated as (χ2 – df)/(N-1); and  

 

df  are the model degrees of freedom. 
 

The RMSEA values range from zero to infinity, with smaller being an indicator of better model fit. A 

threshold of 0.08 or less was used to determine the model’s goodness-of-fit (0.05 or less is considered 

“good” model fit) (Little, 2013). A limitation of the RMSEA index is that it is most sensitive to 

models with misspecified factor loadings (Hu & Bentler, 1999). The RMSEA index also tends to 

falsely reject models when sample size is smaller (Hu & Bentler, 1999). 

The last two model fit indexes evaluated were from the comparative fit index group: (1) 

comparative fit index (CFI); and (2) Tucker-Lewis index (TLI). Comparative or incremental fit 

indices are a group of indices that indicate the relative improvement of the structured model with the 

more restrictive, independence model (T. A. Brown, 2015). The comparative fit index (CFI) was used 
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to evaluate the relative improvement of the fit of the structured model over the independence model 

(Kline, 2016). The CFI is computed as: 

 

CFI = 1 – max[(χ2
T – dfT), 0] / max[(χ2

T – dfT), (χ2
B – dfB), 0], where: Equation 4.6 

χ2
T is the χ2 value of the structured model; 

dfT are the degrees of freedom of the structured model; 
 

χ2
B is the χ2 value of the independence model; and 

dfB are the degrees of freedom of the independence model. 
‘Max’ indicates to use the larger value (i.e., (χ2

B – dfB) or 0). 
 

Similar to the RMSEA, the CFI is based on the NCP, signifying the index uses information from 

expected values of χ2
T and χ2

B under the noncentral χ2 distribution. Because the fit criterion is more 

liberal than that of the absolute and parsimony fit indices, comparative fit indices tend to appear more 

favorable (i.e., more suggestive of model fit) (T. A. Brown, 2015). Values for the CFI range between 

0.0 and 1.0, with values closer to 1.0 indicating good model fit (Hooper et al., 2008). A threshold of 

0.90 and higher was used to assess model fit in this study (Little, 2013). Also similar to the RMSEA, 

a limitation of the CFI index is that it is most sensitive to models with misspecified factor loadings 

(Hu & Bentler, 1999). 

 The TLI, also referred to as the non-normed fit index, was the second comparative fit index 

assessed for each measurement model. The TLI has features that compensate for model complexity 

(T. A. Brown, 2015; Hu & Bentler, 1999). That is, similar to the RMSEA, the TLI incorporates a 

penalty function for adding freely estimated parameters that do not improve model fit. A threshold of 

0.90 and higher was used to assess model fit in this study (Little, 2013). The TLI is estimated as: 

 

TLI = [(χ2
B – dfB) / (χ2

T – dfT)] / (χ2
B – dfB) - 1], where: Equation 4.7 

χ2
B is the χ2 value of the independence model;  

dfB are the degrees of freedom of the independence model;  
χ2

T is the χ2 value of the structured model; and  
dfT are the degrees of freedom of the structured model. 
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 No unanimous consensus on index threshold cut offs exist for model goodness-of-fit indices 

because the indices are differentially impacted by various aspects of the analytic situation, such as: 

(1) sample size; (2) model complexity; (2) estimation method (e.g., maximum likelihood, weighted 

least squares); (4) type and amount of misspecification; (5) data normality; and (6) data type (T. A. 

Brown, 2015). In cases where the fit index was “marginally” close to the specified threshold outlined 

above, the consistency of model fit identified by other indices was taken into consideration in tandem 

with the analytic situation. For example, when the sample size is somewhat small, a RMSEA index of 

0.08 may not be as large of a concern if all other fit indices suggest “good” model fit (T. A. Brown, 

2015). Therefore, multiple sources of information were considered when evaluating model fit: (1) fit 

indices from various index groups (i.e., absolute fit, parsimony correction, comparative fit); and (2) 

localized areas of misfit in the model (i.e., model strain). 

Model Strain Examination 

 Model evaluation typically starts with the examination of goodness-of-fit indices; however, 

fit indices were only one aspect of model assessment. In addition to fit indices, it is also important to 

examine areas of the model that may be contributing to misfit (i.e. localized model strain). These 

areas of misfit may be referred to as localized areas of strain. Two aspects of strain were assessed: (1) 

modification indices and (2) unnecessary parameters. 

 The first aspect of model strain assessment used the modification index, also referred to as 

the Lagrange multiplier, which focused on the specific relationships in the solution. The modification 

index reports an approximation of how much the overall χ2 will change if a fixed or constrained 

parameter is freely estimated. Fixed parameters are those that are fixed to zero (i.e., indicator cross-

loadings, error covariances), whereas constrained parameters are those that are, for example, set to 

equal magnitudes (i.e., in the test of tau equivalence where indicators for a given factor have equal 

factor loading values). Modification indices are analogous to nested models in that they reflect the 

rough estimate of the difference between the overall χ2 between the two models, where parameters in 
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one model are fixed or constrained and are freely estimated in the second model. Modification indices 

were computed for each fixed or constrained parameters in each measurement model. Indices of 3.84 

or greater were investigated, as this value suggests the overall fit of the model can be significantly 

improved if the parameter were freely estimated. The index value was selected because the 

modification index may be thought of as a χ2 test statistic with one degree of freedom, where 3.84 is 

the critical value of χ2 at p < 0.05 (T. A. Brown, 2015). Decisions for freeing a parameter estimate 

were based on conceptual or practical considerations. 

 The second step of model strain evaluation was the assessment of potentially unnecessary 

parameters. The presence of unnecessary parameters may be reflected by large, negative standardized 

residuals, which indicate the model is potentially overestimating the observed relationship between a 

pair of indicators. The test statistic used to investigate presence of overestimation was the univariate 

Wald test. In contrast to the modification index, the Wald test provided an estimate of the degree of 

change in the overall model χ2 value if the freely estimated parameter was set to zero. In other words, 

the necessity of retaining existing parameter estimates may be evaluated by examining their statistical 

significance. A significant Wald test statistic (e.g., >3.84 in the case of a single parameter) indicated 

that removing the freely estimated parameter would result in a significant increase in model fit. 

Insignificant parameters were investigated to identify a number of model modification routes, such as 

removing indicators (e.g., non-significant factor loadings). 

Model Interpretation 

 For measurement models with acceptable fit and absence of large modification indices and 

standardized residuals, model parameter estimates, namely factor loadings and indicator errors, were 

evaluated for direction, magnitude, and significance. Item-Person Maps were also constructed to 

examine the relationship between respondents’ ability and item difficulty. 

In measurement models where there were no item cross-loadings (i.e., each indicator has its 

own unique association with the latent variable), the standardized factor loading was interpreted as 
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the correlation between the item (indicator) and latent variable (factor). The squared standardized 

factor loading may illustrate the item’s estimated reliability. That is, the proportion of the item’s 

variance that is estimated to be the true-score variance (i.e., not due to measurement error). Thus, the 

proportion of explained variance in the item due to the latent variable (i.e., factor loading, λ) was used 

to detect whether items were meaningfully associated with their purported latent variables. Standard 

errors of parameter estimates were also evaluated to determine if their magnitude was appropriate. 

Standard errors provide an approximation of the stability of the estimates and how much sampling 

error contributes to the model’s parameter estimates. Standard errors were assessed further if the 

values were either approaching zero or were reasonably large (T. A. Brown, 2015). 

 In addition to assessing parameter estimates of measurement models with acceptable fit, the 

reliability of the entire model was evaluated (i.e., scale reliability). Scale reliability represents the 

proportion of true-variance score compared to the total score variance in the measure. Although 

coefficient alpha has historically been used to measure scale reliability, it has been shown to be an 

undependable estimate of scale reliability of multiple-item measures (T. A. Brown, 2015; Raykov, 

1997). Therefore, a CFA-based method of estimating scale reliability developed by Raykov et al was 

used (Raykov, 2001, 2004). 

The CFA-based reliability estimate may be depicted using the following equation: 

ρY = Var(T)/Var(Y), where: Equation 4.8 

ρY = scale reliability coefficient;  
Var(T) = true score variance of the measure; and  
Var(Y) = total variance of the measure (sum of true score 

variance and error variance of the measure). 
 

 

When a measurement model does not have correlated measurement errors, the reliability coefficient 

may be expressed using CFA model parameters as follows: 

 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: Equation 4.9 

ρ = scale reliability coefficient;  
(Σλi)2 = squared sum of unstandardized factor loadings; and  
Σθii = sum of unstandardized measurement error variances.  
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Item Response Theory Analysis  

Item response theory (IRT) is a system of statistical models that describes one way of 

determining the relationship between latent variables and their corresponding observed indications 

(De Ayala, 2009). To establish the correspondence, IRT uses latent characterizations of both 

respondents and items as predictors of observed responses. IRT comprises a set of mathematical 

techniques to relate item characteristics (i.e., item parameters) and characteristics of individuals (i.e., 

latent constructs or traits) to the probability of endorsing a distinct response category for the item. In 

other words, IRT models use individuals’ latent characteristics and item characteristics as predictors 

of observed item responses (De Ayala, 2009). In contrast to CFA, which aims to explain the 

correlation among items in an instrument, IRT models intend to account for individuals’ item 

response selections (T. A. Brown, 2015). In order to relate items and individuals, both are located on 

the same continuum in IRT. 

In this study, the majority of the items in the questionnaires used Likert scales as response 

categories. The Likert response format customarily consists of a series of categories ranging along a 

spectrum (e.g., strongly disagree to strongly agree) (Likert, 1932). Items using a Likert scale for 

response options may contain an even or odd number of response categories. David Andrich’s rating 

scale model (RSM) is an appropriate IRT model to use in analyzing Likert-type response categories 

(Andrich, 1978; De Ayala, 2009). For this study, the rating scale model (RSM) was used because the 

data met the model’s criteria: ordinal data; adjacent category dichotomization required; same category 

responses for all items in measurement model; only location parameter was estimated; and known 

order of categories (see Chapter 1 for more information about RSM). 

RSM Fit Statistics 

 RSM fit statistics were used to evaluate the accuracy of data fit to the model (Linacre, 2002; 

A. B. Smith, Rush, Fallowfield, Velikova, & Sharpe, 2008). Fit statistics contributed to measurement 

quality control through the identification of aspects of the data that satisfy RSM specifications (R. M. 
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Smith, 1996). Mean square (MNSQ) fit statistics indicated the degree of randomness (i.e., the amount 

of distortion in the measurement model) (Linacre, 2002). The RSM specifies that a reasonably 

uniform level of randomness must exist throughout the data. An item illustrating more variation than 

what the model predicted may be considered as not meeting the unidimensionality and local 

independence requirements of RSM, which presents a threat to measurement. 

MNSQ fit statistics have a χ2 distribution and an expected value of 1.0. MNSQ fit statistics 

exceeding 1.0 indicate more than expected variation between the model and the observed scores (i.e., 

lack of observation predictability) (Linacre, 2002; A. B. Smith et al., 2008). For example, a MNSQ fit 

statistic of 1.75 for an item would imply 75% more variation (i.e., “noise”) than predicted by the 

model (i.e., model under fit) (A. B. Smith et al., 2008). In contrast, a MNSQ value below 1.0 

indicates the model over predicts the observations (i.e., redundancy) (Linacre, 2002). For example, an 

item with a MNSQ of 0.40 would imply 60% less variation (i.e., overlap) than the model predicted 

(i.e., model over fit) (A. B. Smith et al., 2008). Two types of MNSQ fit statistics were used: (1) 

INFIT MNSQ (i.e., weighted); and (2) OUTFIT MNSQ (i.e., unweighted). Both INFIT and OUTFIT 

MNSQ statistics are derived from the standardized residuals for each person/item interaction, 

calculated as: 

 

INFIT MNSQ =  

 

OUTFIT 
MNSQ= 

 
, where: 

Equation 4.10 

 

   

Zni = standardized residual variance for each person/item interaction; and  
Wni  = individual residual variance.  

 

The INFIT is a weighted statistic based on the squared standardized residual between what is 

observed and what is expected on the basis of the model (i.e., a χ2-like statistic) (De Ayala, 2009). 

The INFIT MNSQ is calculated as the average squared standardized residual variance weighted by 

the individual residual variance to minimize the impact of unexpected responses distant from the 
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measure (A. B. Smith et al., 2008). Thus, the INFIT MNSQ is most impacted by unexpected 

responses that are close to item and person measures (Linacre, 2006). The OUTFIT MNSQ is 

calculated as the unweighted average standardized residual variance across items and persons. The 

OUTFIT MNSQ estimate is most affected by unexpected behavior by items measured as far from the 

person’s ability level (i.e., measure level) (Linacre, 2006). A threshold of 2.0 was used to evaluate 

OUTFIT MNSQ statistics for all items (Linacre, 1999). Values greater than 2.0 would suggest there 

was more unexplained than explained noise in the data set (i.e., indicating there was more 

misinformation than information in the observations). 

 For measurement models meeting CFA criteria specified above, Item-Person Maps (i.e., 

Variable Maps) were constructed using IRT’s RSM. Item-Person Maps illustrated how the 

distributions of respondents and items relate to one another using the same measurement scale (θ) (De 

Ayala, 2009; Jackson et al., 2002). Item-Person Maps were also used as a visual guide to gaps in 

measurement for each latent construct. 

Sample Size and Power 

A power calculation was estimated for each measurement model analyzing two correlated 

latent variables. The inputs of the power calculation were: (1) sample size; (2) alpha value (0.05); (3) 

degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for 

RMSEA goodness-of-fit statistic (null: 0.10; alternative: 0.05). Degrees of freedom for each 

measurement model were calculated as the difference between the number of data points and number 

of parameters to be estimated. The number of data points in a measurement model was calculated as 

the number of nonredundant sample variances and covariances, using the equation (T. A. Brown, 

2015): 

Number of data points = (p(p + 1)/2, where: Equation 4.11 

p is the number of measured indicators (i.e., items).  
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The number of estimated parameters was calculated by summing the factor loadings, error variances, 

and correlation coefficient. The number of known data points; estimated parameters; degrees of 

freedom; and power are listed in Table 4.6 for the pharmacist and pharmacy management 

questionnaires. 

Table 4.6. Power Estimation for Measurement Models of Latent Variables 

Latent Variable (LV) Number 
of Items 

Data  
Points* 

(N) 

Estimated 
Parameters† 

(N) 

Degrees of 
Freedom‡ 

(N) 
Power 

Pharmacist Questionnaire (N=114) 
LV_1: Adherence Management - services 10 55 20 35 0.75 
LV_2: Adherence Management - 
counseling 

3 6 6 0 N/A§ 

LV_3: Asthma Management 3 6 6 0 N/A§ 
LV_4: Pharmacist-Prescriber Relationship 9 54 27 27 0.64 
LV_5: Chronic Disease Management 4 10 8 2 0.11 
LV_6: Non-Dispensing Ability 11 66 22 44 0.83 
LV_7: Workload Impact§ 3 6 6 0 N/A§ 

Pharmacy Management Questionnaire (N=65) 
F1: Program Understanding 6 21 12 9 0.17 
F2: Program Involvement 4 10 8 2 0.08 
F3: Program’s Financial Salience 4 10 8 2 0.08 
F4: Organization’s Adaptability§ 3 6 6 0 N/A§ 
F5: Organization’s Innovativeness§ 3 6 6 0 N/A§ 
F6: Organization’s Proactiveness§ 3 6 6 0 N/A§ 
F7: Organization’s Risk-Taking§ 3 6 6 0 N/A§ 
F8: Organization’s Focal Emphasis 4 10 8 2 0.08 
* Number of data points = (p(p+1))/2, where p = number of items; † Estimated parameters = sum of number of factor loadings and error 
variances 
‡ Degrees of freedom = data points – estimated parameters; § Just-identified factors; hypotheses about the adequacy of model cannot be 
tested 
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4.3 Results 

Respondent Characteristics 

 Respondent characteristics for both the pharmacist and pharmacy management questionnaires 

are listed in Table 4.7. A total of 146 pharmacists from 114 unique stores submitted completed 

questionnaires, representing 19% of the surveyed pharmacies (N = 604). Of the 146 questionnaires, 

114 were deemed most representative of the pharmacy and were retained for analyses (i.e., 

respondent reporting working at the pharmacy full time, more time was spent performing 

pharmaceutical care services). Respondent characteristics and item responses are delineated for the 

representative subset of 114 pharmacists. Of these, approximately half of the questionnaires were 

submitted via mail (N = 56 [49 %]) and the remainder were completed via an online questionnaire 

portal (N = 58 [51 %]). Several pharmacists reported having an ownership or partnership stake in the 

pharmacy (N = 15 [13 %]). However, the majority of respondents practiced at a pharmacy chain (N = 

82 [72 %]). Most respondents reported holding pharmacy manager positions (N = 74 [65 %]) and 

most indicated working as full time pharmacists (N = 66 [58 %]). On average, pharmacists had 16 

years (standard deviation: 10 years) of work experience since obtaining a pharmacy degree (Doctorate 

of Pharmacy, N = 64 [56 %]; Bachelor of Science in Pharmacy, N = 46 [40%]). 

 In total, 65 pharmacy management representatives submitted pharmacy management 

questionnaires. The majority of questionnaires were submitted via mail (N = 50 [77 %]). The 65 

respondents collectively managed 170 pharmacies, 100 (59%) of which were pharmacies eligible to 

be included in IEHP’s pharmacy P4P program (17% of the 604 pharmacies invited to participate in 

the survey). Of these 100 pharmacies, almost half (N = 49 [43%]) had a corresponding pharmacist 

questionnaire submitted from the same pharmacy. About two-thirds of the respondents were affiliated 

with an independent community pharmacy (N = 44 [68 %]). Nearly half of the respondents were 

either an owner or partner of the community pharmacy (N = 32 [49 %]). Most of the respondents held 

a pharmacy manager position (N = 39 [71 %]), followed by pharmacy district manager (N = 11 [20 
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%]) and other management positions (N = 5 [9 %]). Management positions other than manager, 

regional manager, or district manager included clinical service director, healthcare quality manager, 

pharmacist in charge, payer services, or regional pharmacy clinical manager. Many of the 

management respondents had obtained either a Doctorate of Pharmacy (N = 33 [51 %]; Bachelor of 

Science in Pharmacy, N = 28 [43%]). Among respondents affiliated with chain or supermarket 

pharmacies (N = 23 [35 %]), there were 5 pharmacy organizations from which multiple 

questionnaires were returned. Respondents from the same pharmacy organization were clustered 

together for a total of 50 groups used to perform multilevel confirmatory factor analyses. 

Both pharmacist and pharmacy management respondents were asked about their awareness of 

IEHP’s pharmacy P4P program. A quarter of the pharmacists had never heard of the program (N = 

29), whereas only seven (11 %) of the pharmacy management respondents had never heard of the 

program. A substantial number of pharmacists had heard of the program (N = 79 [69 %]), and most of 

these pharmacists reported knowing about the specific medication-related quality measures assessed 

in the program (N = 54 [68 %]). Similarly, most of the pharmacy management respondents knew 

about the program (N = 50 [89 %]), with sixty-nine percent (N = 40) also reporting they were aware 

of the quality measures. With respect to using EQuIPP to track the pharmacy’s status on each quality 

measure, eighty-four (74 %) of the pharmacists had never used the electronic dashboard. In contrast, 

more of the pharmacy management respondents have used EQuIPP at some point (N = 34 [52 %]), 

however only a quarter of these respondents reported using the dashboard on a regular basis (N = 17 

[26 %]). 



 

Table 4.7. Pharmacist and Pharmacy Management Respondent Characteristics 

Item Number 
(P/PM) 

 Item Description Pharmacists (N = 114) 
N (%*) 

Pharmacy Management (N = 65) 
N (%*) 

25/10 Gender Female 54 (47) 16 (25) 
Missing 4 (4) 0 (0) 

24/9 Ownership Status Owner/Partner 15 (13) 32 (49) 

24/9 Manager Status 

Pharmacy Manager 74 (65) 39 (71) 
Pharmacy District Manager 1 (1) 11 (20) 
Pharmacy Regional Manager 0 (0) 0 (0) 
Other† 11 (10) 5 (9) 

24/9 

 Full-Time Staff Pharmacist 66 (58) 15 (23) 
 Part-Time Staff Pharmacist 7 (6) 0 (0) 

Employee Status Floater Pharmacist 1 (1) 0 (0) 
 Clinical Coordinator 0 (0) 0 (0) 
 Other‡ 0 (0) 8 (12) 

27/11 Pharmacy Education 
Completed 

Bachelor of Science in Pharmacy (BS Pharm)§ 46 (40) 28 (43) 
Doctorate of Pharmacy (PharmD) 64 (56) 33 (51) 
Missing 4 (4) 4 (6) 

27/11 

 
 
Other Education/ 
Training 

Pharmacy Residency 2 (2) 0 (0) 
Masters of Arts, Science, and/or Public Health 3 (3) 1 (2) 
Masters of Business Administration 2 (2) 2 (3) 
Doctorate of Philosophy 3 (3) 2 (3) 
Other|| 4 (4) 6 (9) 

1/1 
Heard of IEHP’s 
Pharmacy P4P 
Program 

No, never heard of it. 29 (25) 7 (11) 
Yes, heard of it but don’t know QMs 25 (22) 18 (28) 
Yes, heard of it and knew QMs 54 (47) 40 (62) 
Missing 6 (5) 0 (0) 
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Item Number 
(P/PM) 

 Item Description Pharmacists (N = 114) 
N (%*) 

Pharmacy Management (N = 65) 
N (%*) 

23/2 EQuIPP Use 

Never 84 (74) 31 (48) 
Don’t know if pharmacy has 39 (64) 17 (55) 
Pharmacy does not have 10 (16) 3 (10) 
Pharmacy has, but don’t have access 10 (16) 6 (19) 
Pharmacy has, but never use 2 (3) 2 (6) 
Missing 3 (4) 3 (10) 

Infrequently 6 (5) 7 (11) 
Periodically 8 (7) 10 (15) 
Occasionally 12 (11) 17 (26) 
Missing 4 (4) 0 (0) 

EQuIPP = Electronic Quality Improvement Platform for Plans and Pharmacies; IEHP = Inland Empire Health Plan; P = pharmacist questionnaire; P4P = pay-for-performance; PM = pharmacy management 
questionnaire; SD = standard deviation; QM = quality measure; -- = not applicable 
* Some percentages do not add up to 100 due to rounding. 
† Other management positions = clinical services director; healthcare quality manager; pharmacist in charge; payer services; regional pharmacy clinical manager; and/or operations. 
‡ Other employee position = clinical coordinator. 
§ Of the pharmacist respondents, 13 (20%) reported they had a RPh. Of the pharmacy management respondents, 31 (27%) indicated they had a RPh. 
|| Other education/training completed = post-graduate program in clinical pharmacy, other bachelor of science, bachelor of arts, and/or bachelor of liberal arts. 
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Pharmacy Site Characteristics 

 Pharmacists reported in the pharmacist questionnaire pharmacist site characteristics, which 

are listed for all pharmacist respondents (see Table 4.8) and stratified by pharmacy type (chain, N = 

82 versus independent, N = 32) (see Table 4.9). The majority of pharmacists had work shifts lasting 

10 hours or less. The number of additional pharmacists and technicians working during each shift 

differed slightly between chain and independent pharmacies. On average, chain pharmacies had 1.7 

(standard deviation [SD] = 0.7) pharmacists and 3.0 (SD = 1.7) pharmacy technicians working during 

each shift, whereas pharmacists working for independent chain pharmacies indicated on average 1.3 

(SD = 0.5) pharmacist and 1.9 (SD = 1.5) pharmacy technicians worked each shift (p-value: 

pharmacists = 0.002, technicians = 0.004). The number of prescriptions dispensed also differed 

between chain and independent community pharmacies and ranged substantially among pharmacies. 

In the chain pharmacies, the average number of prescriptions filled weekly was 1,238 prescriptions 

(SD = 649) and ranged from 220 to 3,415 prescriptions. Alternatively, pharmacists working at 

independent community pharmacies reported their stores were responsible for dispensing on average 

864 prescriptions weekly (SD = 641) (p = 0.013). There was a smaller difference in the average 

number of prescriptions a pharmacist personally dispensed; chain pharmacists reported dispensing a 

mean of 160 prescriptions per shift (SD = 88) and pharmacists working for independent community 

pharmacies dispensed on average 149 prescriptions (SD = 74) per shift (p-value = 0.534).  

The software capabilities were similar among chain and independent community pharmacies 

with respect to identifying non-adherence patients (chain: N = 63 [77 %]; independent: N = 19 [59 

%]; p-value = 0.113), asthma medication use (chain: N = 40 [48 %]; independent: N = 13 [41 %]; p-

value = 0.878), and reporting high-risk medication use in elderly patients (chain: N = 64 [78 %]; 

independent: N = 19 [59 %]) (p-value = 0.088). Overall, many of the respondents indicated their 

pharmacies were using software programs to identify non-adherent patients (N = 82 [72 %]) and 

elderly patients using high risk medications (N = 83 [73 %]), however, less than half (N = 53 [46 %]) 
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of the pharmacists reported the pharmacy’s software identified the medication use for patients with 

asthma. 

Table 4.8. Pharmacy practice site characteristics (N = 114) 

Item  
Number Item     

Work Environment     
19 Average shift length:  N (%)    
 8 hours 32 (28)    
 10 hours 41 (36)    
 12 hours 11 (10)    
 Other* 14 (12)    
 Missing 16 (14)    

 Number of workers during a work shift: Mean 
(SD) Min, Max 	  

18a Pharmacists† 1.6 (0.7) 1, 4   
18b Technicians‡ 2.6 (1.7) 0, 8   
 Missing, N (%) 19 (17) --   

1 Prescriptions filled:  Mean 
(SD) Min, Max 	 	

20 Store volume per week 1129 
(666) 80, 3500	  	

21 Pharmacist volume per shift§ 151 (70) 0, 400	  	
 Missing, N (%) 21 (18)   	
 Percent time spent: Mean % 

(SD) Min, Max  	
15a Dispensing 73 (14) 40, 99  	
15b Patient care services 21 (13) 1, 50  	
15c Other 9 (7) 0, 35  	
 Missing, N (%) 3 (3) --  	

Software Capabilities   

 Pharmacy’s software displayed: Yes 
N (%) 

No 
N (%) 

Not Sure 
N (%) 

Missing 
N (%) 

22a Medication adherence 82 (72) 19 (17) 11 (10) 2 (2) 
22b Asthma medication use 53 (46) 42 (37) 17 (15) 2 (2) 

22c High-risk medication use in patients ≥65 
years 83 (73) 16 (14) 13 (11) 2 (2) 

* Other average shift lengths = 6, 9, or 9.5 hours; † Extreme values set to missing: 40, 96, 100; ‡ Extreme values set to missing: 40, 150, 152; 
§ Extreme values set to missing: 700 and 1,000 
SD: standard deviation 

 
  



 

Table 4.9. Pharmacy practice site characteristics: Chain (N = 82) vs. Independent (N = 32) 

Item  
Number Item 

 Chain Pharmacy 
Respondents 

(N = 82) 
 

Independent Pharmacy 
Respondents 

(N = 32) 
p-value 

Work Environment          

19 Average shift length:   N (%)    N (%)   

<0.001 

 8 hours  12 (11)    20 (63)   
 10 hours  37 (32)    4 (13)   
 12 hours  9 (8)    2 (6)   
 Other*  11 (10)    3 (9)   
 Missing  13 (11)    3 (9)   

 Number of workers during a 
work shift:  Mean  

(SD) Min, Max	   Mean 
(SD) 

Min, 
Max 

  

18a Pharmacists†  1.7 (0.7) 1, 4   1.3 (0.5) 1, 3  0.002 
18b Technicians‡  3.0 (1.7) 0.5, 8   1.9 (1.5) 0, 7  0.004 
 Missing, N (%)  17 (15) --   2 (6) --   

1 Prescriptions filled:   Mean  
(SD) Min, Max	 	 	 Mean 

(SD)	
Min, 
Max	 	 	

20 Store volume per week  1238 (649)	 220, 3415 	 	 864 (642)	 80, 3500	 	 0.013	
 Missing, N (%)  17 (21) -- 	 	 4 (13) -- 	  

21 Pharmacist volume per shift  153 (69)	 30, 400 	 	 148 (74)	 0, 300	 	 0.534	
 Missing, N (%)  14 (17) -- 	 	 4 (13)	 --	 	 	

Percent time spent:  Mean  
(SD) Min, Max 	 	 Mean 

(SD)	
Min, 
Max	 	 	

15a Dispensing  74 (14) 45, 99 	 	 70 (14)	 40, 90	 	 0.212	
15b Patient care services  20 (13) 1, 50 	 	 25 (12)	 5, 50	 	 0.061	
15c Other  8 (7) 0, 30 	 	 11 (8)	 0, 35	 	 0.265	
 Missing, N (%)  2 (2) -- 	 	 1 (3)	 --	 	 	
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Item  
Number Item 

 Chain Pharmacy 
Respondents 

(N = 82) 
 

Independent Pharmacy 
Respondents 

(N = 32) 
p-value 

Software Capabilities        

Pharmacy’s software displayed: Yes 
N (%) 

No 
N (%) 

Not Sure 
N (%) 

Missing 
N (%) 

 Yes 
N (%) 

No 
N (%) 

Not Sure 
N (%) 

Missing 
N (%) 

22a Medication adherence 63 (77) 14 (17) 5 (6) 0 (0)  19 (59) 5 (16) 6 (19) 2 (6) 
22b Asthma medication use 40 (49) 30 (37) 12 (15) 0 (0)  13 (41) 12 (38) 5 (16) 2 (6) 

22c High-risk medication use in 
patients ≥65 years 64 (78) 8 (10) 10 (12) 0 (0)  19 (59) 8 (25) 3 (9) 2 (6) 

* Other average shift lengths = 6, 9, or 9.5 hours; † Extreme values set to missing: 40, 96, 100; ‡ Extreme values set to missing: 40, 150, 152 
SD: standard deviation 
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Pharmacist Questionnaire 

 Pharmacist responses to items pertaining to patient counseling, adherence management 

(services and counseling), asthma management, pharmacist-prescriber relationship, chronic disease 

management, organization’s focal emphasis, pharmacist’s non-dispensing ability, and workload 

impact are summarized in Table 4.10. Missing data were limited because a majority of respondents 

selected a response option for each item (number of respondents: minimum [min] = 109, maximum 

[max] = 114). Each category was endorsed by at least one respondent and many of the items had a 

distribution of respondents selecting each category, indicating response scales were discriminating 

among respondents. Rating scale (IRT) analyses for items grouped in each section of the table, with 

the exception of patient counseling and organization’s focal emphasis, indicated that categories were 

ordered in the way scales were conceptualized (e.g., 1 = not often, 2 = sometimes, 3 = about half the 

time, 4 = often, 5 = very often). All category response options were found to be ordered in the 

expected way and, thus, the null hypothesis of categories not being ordered was rejected for all items 

tested. Listed in Appendix 6.23 are the hypothesis results pertaining to the orderedness of category 

response options specified for Objective 3.1 (see Chapter 1). 
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Table 4.10. Descriptive Results of Responses to Pharmacist Questionnaire Items 

Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Patient Counseling      Not 
Often Sometimes About Half 

the Time Often Very 
Often 

2a Use interactive counseling with 
open-ended questions 114 (100) 4.1 (1.0) -1.09 (0.59) -- 2 (2) 10 (9) 12 (11) 43 (38) 47 (41) 

2b Use teach-back method 113 (99) 2.9 (1.4) 0.05 (-1.23) -- 21 (19) 26 (23) 23 (20) 24 (21) 19 (17) 

3a Pharmacist spoke patient’s 
language 111 (97) 2.9 (1.5)  0.09 (-1.49) -- 27 (24) 26 (23) 11 (10) 24 (22) 23 (21) 

3b Other staff member spoke 
patient’s language 113 (99) 3.2 (1.5) -0.08 (-1.46) -- 15 (13) 31 (27) 14 (12) 20 (18) 33 (29) 

10a Talked patients ≥65 years about 
not taking high risk medications 113 (99) 2.7 (1.3) 0.41 (-0.98) -- 21 (19) 39 (35) 20 (18) 18 (16) 15 (13) 

Adherence Management – Services     Not 
Applicable 

Not 
Often Sometimes About Half 

the Time Often Very 
Often 

 Identify non-adherent patients by: -- -- -- -- -- -- -- -- -- 
4a Drug utilization review reports 114 (100) 3.1 (1.5) -0.30 (-0.96) 5 (4) 11 (10) 28 (25) 17 (15) 27 (24) 26 (23) 

4b Automated computer system 
alert 114 (100) 3.3 (1.7) -0.68 (-0.84) 10 (9) 12 (11) 14 (12) 11 (10) 31 (27) 36 (32) 

4c Staff assessment of refill history 114 (100) 3.2 (1.5) -0.51 (-0.88) 6 (5) 14 (12) 18 (16) 16 (14) 33 (29) 27 (24) 
7a Delivered patient’s medication 114 (100) 1.6 (2.1) 0.73 (-1.20) 62 (54) 5 (4) 13 (11) 3 (3) 8 (7) 23 (20) 
7b Automatic refill program 113 (99) 3.5 (1.9) -0.93 (-0.67) 20 (18) 2 (2) 8 (7) 11 (10) 20 (18) 52 (46) 
7c Refill reminder 114 (100) 3.6 (1.7) -1.01 (-0.35) 13 (11) 6 (5) 10 (9) 9 (8) 27 (24) 49 (43) 
7d Medication synchronization 112 (98) 2.8 (1.7) -0.22 (-1.25) 16 (14) 14 (13) 20 (18) 15 (13) 23 (21) 24 (21) 
7e Appointment-based model* 113 (99) 1.8 (1.7) 0.70 (-0.74) 33 (29) 26 (23) 23 (20) 8 (7) 9 (8) 14 (12) 
7f Adherence aid(s) 114 (100) 2.4 (1.6) 0.32 (-1.04) 12 (11) 28 (25) 29 (25) 13 (11) 16 (14) 16 (14) 
7g Adherence packaging 114 (100) 1.2 (1.8) 1.25 (0.10) 65 (57) 14 (12) 12 (11) 5 (4) 4 (4) 14 (12) 

Adherence Management – Counseling      Not 
Often Sometimes About Half 

the Time Often Very 
Often 

6a Asked patient perceived 
seriousness of condition(s) 114 (100) 2.6 (1.3) 0.22 (-1.12) -- 28 (25) 28 (25) 24 (21) 25 (22) 9 (8) 

6b Asked patient about forgetting to 
take medication 114 (100) 2.7 (1.3) 0.26 (-1.05) -- 25 (22) 31 (27) 24 (21) 23 (20) 11 (10) 

6c Asked patient about adherence 
concern(s) 113 (99) 3.1 (1.3) -0.15 (-1.18) -- 17 (15) 26 (23) 19 (17) 36 (32) 15 (13) 



  356 

Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Asthma Management      Not 
Often Sometimes About Half 

the Time Often Very 
Often 

11a Intervened for underuse of 
controller therapy 112 (98) 2.9 (1.3) 0.10 (-1.15) -- 18 (16) 29 (26) 24 (21) 23 (21) 18 (16) 

11b Intervened for overuse of short-
acting bronchodilators 112 (98) 2.9 (1.3) 0.14 (-1.11) -- 16 (14) 32 (29) 24 (21) 23 (21) 17 (15) 

11c Assessed patient’s inhaler 
technique 112 (98) 3.1 (1.3) 0.12 (-1.21) -- 13 (12) 33 (29) 23 (21) 20 (18) 23 (21) 

Pharmacist-Prescriber Relationship     Not 
Often Sometimes About Half 

the Time Often Very 
Often 

5a Recommended to adjust current 
medication 114 (100) 2.7 (1.2) 0.45 (-0.81) -- 17 (15) 42 (37) 24 (21) 17 (15) 14 (12) 

5b 
Recommended to change 
medication to cost-saving 
alternative 

114 (100) 3.0 (1.3) 0.27 (-1.17) -- 14 (12) 38 (33) 23 (20) 16 (14) 23 (20) 

12a Contacted prescriber to discuss 
DRP 113 (99) 3.0 (1.3) 0.05 (-1.17) -- 13 (12) 35 (31) 19 (17) 31 (27) 15 (13) 

12b Made recommendation to 
prescriber if DRP identified 113 (99) 2.9 (1.3) 0.10 (-1.11) -- 16 (14) 33 (29) 22 (19) 28 (25) 14 (12) 

 Cooperation managing: -- -- -- -- -- -- -- -- -- 
13a Hypertension medication 112 (98) 2.8 (1.4) 0.22 (-1.23) -- 25 (22) 30 (27) 18 (16) 24 (21) 15 (13) 

13b Hypercholesterolemia 
medication 112 (98) 2.7 (1.4) 0.21 (-1.31) -- 29 (26) 27 (24) 16 (14) 25 (22) 15 (13) 

13c Diabetes medication 112 (98) 2.8 (1.4) 0.18 (-1.23) -- 23 (21) 30 (27) 19 (17) 24 (21) 16 (14) 
13d Asthma medication 112 (98) 2.6 (1.3) 0.31 (-1.17) -- 31 (28) 29 (26) 18 (16) 25 (22) 9 (8) 

13e Use of high-risk medications in 
patients ≥65 years* 112 (98) 2.6 (1.3) 0.37 (-1.13) -- 30 (27) 32 (29) 16 (14) 23 (21) 11 (10) 
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Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Chronic Disease Management     Not 
Often Sometimes About Half 

the Time Often Very 
Often 	

8a Established monitoring plan to 
follow patient’s progress 112 (98) 2.2 (1.3) 0.86 (-0.51) -- 51 (46) 23 (21) 17 (15) 12 (11) 9 (8) 

8b Evaluated complications due to 
drug therapy regimen 113 (99) 2.7 (1.3) 0.28 (-1.13) -- 23 (20) 34 (30) 19 (17) 23 (20) 14 (12) 

9a Collected laboratory values 112 (98) 1.4 (0.8) 2.78 (8.30)  85 (76) 18 (16) 5 (4) 1 (1) 3 (3) 

9b Collected medication history for 
new patients 113 (99) 3.5 (1.4) -0.51 (-1.07) -- 12 (11) 20 (18) 14 (12) 31 (27) 36 (32) 

Organization’s Focal Emphasis     
No 

Empha
sis 

A Little 
Emphasis 

Moderate 
Emphasis 

A Lot of 
Emphasis 

Extreme 
Emphasis 

16a Volume of work performed 111 (97) 4.0 (0.9) -0.92 (1.08) -- 3 (3) 2 (2) 25 (23) 45 (41) 36 (32) 

16b Quality of direct patient care 
services 110 (96) 4.2 (0.9) -1.20 (1.79) -- 2 (2) 2 (2) 16 (15) 43 (39) 47 (43) 

16c Pharmacy financial performance 110 (96) 4.1 (0.9) -0.71 (0.36) -- 1 (1) 3 (3) 23 (21) 45 (41) 38 (35) 

16d Addressing IEHP quality 
measures 110 (96) 3.5 (1.2) -0.49 (-0.74) -- 9 (8) 15 (14) 25 (23) 32 (29) 29 (26) 
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Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Non-Dispensing Ability  
(barrier or facilitator to provide non-
dispensing services) 

 
  

 Strong 
Barrier Barrier 

Neither 
Barrier or 
Facilitator 

Facilitator Strong 
Facilitator 

14a Time to perform non-dispensing 
services 110 (96) 2.4 (1.1) 0.49 (-0.30) -- 24 (22) 36 (33) 33 (30) 11 (10) 6 (5) 

14b Patient’s use of multiple 
pharmacies 112 (98) 2.4 (1.1) 0.99 (0.47) -- 18 (16) 57 (51) 20 (18) 8 (7) 9 (8) 

14c Incentive for non-dispensing 
service provision 109 (96) 3.0 (1.1) 0.06 (-0.13) -- 10 (9) 18 (17) 53 (49) 16 (15) 12 (11) 

14d Staff support* 109 (96) 3.2 (1.2) -0.13 (-0.66) -- 10 (9) 18 (17) 39 (36) 25 (23) 17 (16) 

14e Employer support for offering 
non-dispensing services 111 (97) 3.3 (1.1) -0.30 (-0.42) -- 9 (8) 13 (12) 41 (37) 30 (27) 18 (16) 

14f Patient interest in pharmacist non-
dispensing services 112 (98) 3.0 (1.1) 0.00 (-0.42) -- 11 (10) 22 (20) 46 (41) 22 (20) 11 (10) 

14g Availability of patient medical 
information 112 (98) 2.5 (1.2) 0.35 (-0.70) -- 27 (24) 31 (28) 32 (29) 16 (14) 6 (5) 

14h Availability of patient medication 
information 112 (98) 3.2 (1.2) -0.18 (-0.78) -- 9 (8) 23 (21) 32 (29) 33 (29) 15 (13) 

14i Patient interest in adhering to 
therapy 112 (98) 3.1 (1.2) -0.15 (-0.86) -- 12 (11) 22 (20) 32 (29) 30 (27) 16 (14) 

14j Focus on dispensing aspects 110 (96) 3.2 (1.1) -0.11 (1.26) -- 9 (8) 19 (17) 41 (37) 26 (24) 15 (14) 

14k Confidence in ability to impact 
IEHP quality measures 112 (98) 3.6 (0.9) -0.11 (-0.05) -- 2 (2) 4 (4) 49 (44) 35 (31) 22 (20) 

Workload Impact     

Very 
Negativ

e 
Impact 

Negative 
Impact 

Neutral 
Impact 

Positive 
Impact 

Very 
Positive 
Impact 

17a Time spent with each patient 112 (98) 3.3 (1.2) 0.01 (-0.97) -- 5 (4) 28 (25) 32 (29) 27 (24) 20 (18) 

17b The quality of care provided to 
patients 112 (98) 3.5 (1.1) -0.26 (-0.90) -- 3 (3) 23 (21) 26 (23) 38 (34) 22 (20) 

17c Ability to solve drug therapy 
questions 112 (98) 3.6 (1.1) -0.17 (-0.97) -- 1 (1) 18 (16) 33 (29) 33 (29) 27 (24) 

Not all category response percentages equal 100% due to rounding 
DRP: drug-related problem; IEHP: Inland Empire Health Plan; P4P: pay-for-performance; SD: standard deviation 
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Patient Counseling 

Pharmacists reported using interactive counseling techniques with open-ended questions more 

frequently (often/very often: N = 90 [79 %]), whereas using the teach-back method with patients was 

not used as often (often/very often: N = 38 [33 %]). The frequency of pharmacists speaking the 

patient’s language (often/very often: N = 47 [41 %]) was similar to the amount of time other staff 

members spoke to the patient in his or her preferred language (often/very often: N = 53 [46 %]). 

However, more pharmacists reported not speaking in the patient’s preferred language (not often: N = 

27 [24%]) compared to other staff members (not often: N = 15 [13 %]). 

Adherence Management - Services 

To identify non-adherent patients, the different identification methods were used a similar amount 

of time in the pharmacies: drug utilization review reports (often/very often: N = 53 [46 %]); 

automated computer system alert (often/very often: N = 67 [59 %]); and staff assessment of refill 

history (often/very often: N = 60 [53 %]). Each of these methods were used not more than half of the 

time, indicating these methods of patient non-adherence identification are not commonplace in the 

pharmacy workflow process. 

Among the adherence management services provided in each pharmacy, more than half of the 

pharmacies did not have medication delivery services (N = 62 [54 %]) or adherence packaging 

options (N = 65 [57 %]) for patients. Instead of adherence packaging, many pharmacists reported 

having some type of adherence aid to offer patients (N = 102 [89 %]), however half of the pharmacies 

did not frequently use these tools (not often/sometimes: N = 57 [50 %]). Approximately one-quarter 

of the pharmacies did not utilize the appointment-based model to schedule patients to come into the 

pharmacy (N = 33 [29 %]). However, the medication synchronization component of the appointment-

based model was used half the time or more in approximately fifty percent of the pharmacies (about 

half the time/often/very often: N = 62 [54 %]). Most pharmacies used refill services frequently, 
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including having an automatic refill program (often/very often: N = 72 [63 %]) as a part of the 

workflow and issuing refill reminders (often/very often: N = 76 [67 %]) to patients. 

The category endorsement likelihood graph result from the IRT RSM analysis evaluating the ten 

items hypothesized to comprise the “adherence management – services” latent variable is shown in 

Figure 4.4(A). Pharmacists were more likely to endorse only a few categories: not applicable, 

sometimes, very often. These category response options suggest the pharmacy either: didn’t have the 

service; had the service and didn’t use it; or had the service used it frequently (i.e., if the service was 

available, it was either a part of the pharmacy’s workflow or not). It was concluded to fail to reject the 

null hypothesis stating category endorsement likelihoods did not have their own peak. Listed in 

Appendix 6.25 are the hypothesis results pertaining to the endorsement likelihood of each category 

response options specified for Objective 3.3 (see Chapter 1). 
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Figure 4.4. Category Endorsement Likelihood for Latent Variable Response Categories for Items in the 
Pharmacist Questionnaire 

 

(A) Adherence Management - Services (B) Adherence Management - Counseling

(C) Asthma Management (D) Pharmacist-Prescriber Relationship

(E) Chronic Disease Management (F) Non-Dispensing Ability

(G) Workload Impact

The Andrich thresholds are the points at which adjacent categories are equally probable (Linacre, 2006). 
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Adherence Management - Counseling 

 The “adherence management – counseling” latent variable was comprised of three items 

regarding asking the patient about: (1) perceived seriousness of condition(s), (2) forgetting to take 

medication, and (3) adherence concern(s). Nearly half of the pharmacists did not frequently ask 

whether the patient perceived his or her condition(s) as serious (not often/sometimes: N = 56 [49 %]) 

or whether the patient was forgetting to take any of the medications in his or her therapy regimen (not 

often/sometimes: N = 56 [49 %]). Alternatively, almost half of the pharmacists frequently discussed 

with the patient whether he or she had any adherence concerns (often/very often: N = 51 [45 %]). 

 The category endorsement likelihood graph for evaluating the items hypothesized to comprise 

this latent variable is illustrated in Figure 4.4(B). Depicted in this graph are all categories having a 

likelihood of endorsement at some point along the latent continuum of “adherence management – 

counseling.” For a pharmacist with an average ability level, Q, (i.e., Q = 0) for “adherence 

management – counseling,” he or she was most likely to select ‘about half the time’ for these items 

(probability of response ~50 %). All category response options having their own ‘peak’ in this graph 

indicates that the response scale was appropriate to use for these items; the response scale functioned 

to discriminate among individuals’ ability level for “adherence management – counseling.” 

Therefore, it was concluded to reject the null hypothesis stating category endorsement likelihoods did 

not have their own peak. 

Asthma Management 

Almost two-thirds of the pharmacists reported practicing asthma management half the time or 

less. With respect to intervening for underuse of asthma controller therapy, 71 of the respondents (63 

%) indicated they did this not often, sometimes, or about half the time. Regarding intervening for the 

overuse of short-acting bronchodilators, 63 percent of the pharmacists (N = 72) indicated doing this 

not often, sometimes, or about half the time. Similarly, more than half of the pharmacists (N = 69 [61 
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%]) reported they assessed patients’ inhaler technique no more than half of the time (i.e., not often, 

sometimes, or about half the time). 

The category endorsement likelihood graph evaluating the items hypothesized to comprise 

this latent variable is depicted in Figure 4.4(C). Shown in this figure are all categories having a 

likelihood of endorsement at some point along the latent continuum of “asthma management.” For a 

pharmacist with an average ability level, Q, (i.e., Q = 0) for “asthma management,” he or she was 

most likely to select ‘about half the time’ for these items (probability of response ~60 %). All 

response options having a distinct category endorsement likelihood peak suggests the scale 

discriminated among the frequency of asthma management among pharmacists. 

Pharmacist-Prescriber Relationship 

 A developed relationship between pharmacists and prescribers to frequently engage regarding 

medication adjustment or change, drug-related problems (DRPs), or cooperation to manage 

medications related to IEHP’s quality measures was not evident in the pharmacists’ responses to 

questionnaire items. Approximately two-thirds of pharmacists indicated recommending to the 

prescriber to adjust a patient’s current medication (N = 83 [73 %]) or change a medication to a cost-

saving alternative (N = 75 [66 %]) not often, sometimes, or half of the time. Just over half of the 

pharmacists reported frequently contacting prescribers to discuss DRPs (about half the 

time/often/very often: N = 65 [57 %]) and make recommendations to the prescriber if a DRP was 

identified among the medications in the patient’s therapy regimen (about half the time/often/very 

often: N = 64 [56 %]). With respect to cooperating with prescribers to manage medications related to 

the quality measures, about one-quarter of the pharmacists reported they did not frequently (i.e., not 

often) cooperate with prescribers in managing a patient’s: hypertension medication (N = 25 [22 %]); 

hypercholesterolemia medication (N 29 = [26 %]); diabetes medication (N = 23 [21 %]); asthma 

medication (N = 31 [28 %]); or use of high-risk medications (HRMs) in elderly patients (N = 30 [27 

%]). Alternatively, just over one-third of the pharmacists indicated they frequently (i.e., often or very 
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often) collaborated with prescribers to manage a patient’s: hypertension medication (N = 34 [30 %]); 

hypercholesterolemia medication (N = 40 [35 %]); diabetes medication (N = 40 [35 %]); asthma 

medication (N = 34 [30 %]); or use of HRMs in elderly patients (N = 34 [30 %]). In addition to 

pharmacists not frequently working with the prescribers regarding HRM in elderly patients (i.e., ≥ 65 

years old), most pharmacists indicated they spoke with the patient no more than half of the time (i.e., 

not often, sometimes, or about half the time) about no longer taking the HRM (N = 78 [68 %]). 

 The category endorsement likelihood graph evaluating the items posited to comprise the 

“pharmacist-prescriber relationship” latent variable is illustrated in Figure 4.4(D). Depicted in this 

figure are only four of the five categories (not often, sometimes, often, and very often) having a 

likelihood of endorsement at some point along the latent variable’s latent continuum. The response 

option ‘about half the time’ did not have its own endorsement likelihood peak, indicating pharmacists 

found it difficult to differentiate between sometimes and about half the time as well as between about 

half the time and often. Model fit determined the items used to measure hypothesized latent variable 

did not fit the data and, thus, no conclusions may be made about pharmacists’ ability level relative to 

the probability of category endorsement (see Model Evaluation). 

Chronic Disease Management 

 In general, pharmacists did not report frequently performing these chronic disease 

management services with patients. Two-thirds of pharmacists indicated they were not frequently 

(i.e., not often or sometimes) establishing a monitoring plan to follow patients’ progress (N = 74 [65 

%]) and half of the pharmacists reported not frequently evaluating complications due to the patient’s 

drug therapy regimen (N = 57 [50 %]). The majority of pharmacists reported they were not collecting 

laboratory values for patients (N = 90 [103 %]), however, over half of the pharmacists were collecting 

medication history for new patients (N = 67 [59)]). Noteworthy is that almost one-third of 

pharmacists indicated they were not frequently collecting medication history for new patients at the 

pharmacy (N = 32 [28 %]). 
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 The category endorsement likelihood graph evaluating the items hypothesized to comprise 

the “chronic disease management” latent variable is depicted in Figure 4.4(E). Similar to the 

“pharmacist-prescriber relationship” latent variable, one of the five categories (about half the time) 

did not have its own endorsement likelihood peak. The lack of having a point along the latent 

continuum for which the category option is most likely to be the response option indicates 

respondents had difficulty differentiating between sometimes and about half the time as well as 

between about half the time and often. Model fit determined the items used to measure hypothesized 

latent variable did not fit the data and, thus, no conclusions may be made about pharmacists’ ability 

level relative to the probability of category endorsement (see Model Evaluation). 

Organization’s Focal Emphasis 

 Many of the pharmacists indicated there was a substantial amount of emphasis (i.e., a lot of 

emphasis or extreme emphasis) from the pharmacy organization on the volume of work performed (N 

= 81 [71 %]), quality of direct patient care services (N = 90 [80 %]), and the pharmacy’s overall 

financial performance (N = 83 [73 %]). Comparatively to these, less pharmacists reported that the 

pharmacy was focused on addressing the medication-related quality measures targeted in IEHP’s 

pharmacy P4P program (N = 61 [54 %]). “Organization’s focal emphasis” was not hypothesized as a 

latent variable for this study and, thus, category response likelihoods were not assessed. 

Non-Dispensing Ability 

 For 11 items, pharmacists indicated whether the statement was a barrier or facilitator to 

allowing them to perform non-dispensing services (e.g., MTM). Over half of the pharmacists 

indicated these items function more as a barrier (i.e., barrier or strong barrier) to allowing them the 

opportunity to perform non-dispensing services: time to perform non-dispensing services (N = 60 [53 

%]), patient’s use of multiple pharmacies (N = 75 [66 %]), and availability of patient medical 

information (N = 58 [51 %]). Alternatively, more than one-third of patients indicated that some of the 

items functioned as facilitators (i.e., facilitator or strong facilitator) to allowing them to perform non-
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dispensing services: staff support (N = 42 [37 %]), employer support for offering non-dispensing 

services (N = 48 [42 %]), availability of patient medication information (N = [48 [42 %]), patient 

interest in adhering to therapy (N = 46 [40 %]), focus on dispensing aspects (N = 41 [36 %]), and the 

pharmacist’s confidence in his or her ability to impact IEHP quality measures (N = 57 [50 %]). There 

were also a number of items for which more than one-third of pharmacists responded that the item 

was neither a barrier nor facilitator for them offering non-dispensing services: incentive for non-

dispensing service provision (N = 53 [49 %]), staff support (N = 39 [36 %]), employer support for 

offering non-dispensing services (N = 41 [37 %]), patient interest in pharmacist non-dispensing 

services (N = 46 [41 %]), focus on dispensing aspects (N = 41 [37 %]), and the pharmacist’s 

confidence in his or ability to target IEHP’s quality measures (N = 49 [44 %]). 

Illustrated in Figure 4.4(F) is the category endorsement likelihood graph evaluating the items 

posited to comprise the “non-dispensing ability” latent variable. Depicted in this figure are each of the 

response categories having the highest likelihood of endorsement at some point along the latent 

continuum of “non-dispensing ability.” Model fit determined the items used to measure hypothesized 

latent variable did not fit the data and, thus, no conclusions may be made about pharmacists’ ability 

level relative to the probability of category endorsement (see Model Evaluation). 

Workload Impact 

 Pharmacists reported spending most of their working time performing dispensing services 

(mean = 73 percent of time; SD = 14), however, the range of time pharmacists reported spending on 

dispensing services ranged widely from 40 percent of their time to 99 percent. When asked how the 

workload in the pharmacy affected the pharmacist, respondents indicated the workload in the 

pharmacy had a positive or very positive impact on their time spent with each patient (N = 47 [41 

%]), the quality of care provided to patients (N = 60 [53 %]), and the pharmacists’ ability to solve 

drug therapy problems (N = 60 [53 %]). 
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 Shown in Figure 4.4(G) is the category endorsement likelihood graph evaluating the items 

hypothesized to comprise the “workload impact” latent variable. This figure illustrates that each of 

the response categories had a ‘peak’ along the latent continuum of “workload impact” where the 

category was most likely to be endorsed. The height at the midpoint of three of the five peaks 

(negative impact, neutral impact, positive impact) suggests a person with a certain ability of 

“workload impact” along the continuum would have almost a 100 percent likelihood of endorsing the 

category corresponding with the person ability level. Therefore, it was concluded to reject the null 

hypothesis stating category endorsement likelihoods did not have their own peak. 

Polychoric Correlation Matrices 

 Item correlation matrices for all latent variables assessed in this study are delineated in Table 

4.11. All of the items in adherence management, counseling, asthma management, and workload 

impact, met the correlation threshold of 0.40 or greater. One item pair (3 %) did not meet the 

correlation threshold for the “pharmacist-prescriber relationship” latent variable: cooperation between 

pharmacist and prescriber in managing (13e) the use of HRMs in patients 65 years or older and (13b) 

hypercholesterolemia medications (r = 0.39). Over one-third of the item correlations for “adherence 

management – services” (N = 19 [42 %]), “chronic disease management” (N = 2 [33 %]), and “non-

dispensing ability” (N = 26 [47 %]) were below the threshold of 0.40. 
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Table 4.11. Item Polychoric Correlations for Latent Variables with Items in the Pharmacist 
Questionnaire 

Latent Variable  
and Items Item Polychoric Correlations 

Adherence Management - Services          

 4a 4b 4c 7a 7b 7c 7d 7e 7f 7g  
(4a) Drug utilization 
review reports 1.00           

(4b) Automated computer 
system alert 0.65‡ 1.00          

(4c) Staff assessment of 
refill history 0.47‡ 0.56‡ 1.00         

(7a) Delivered patient’s 
medication 0.22† 0.22† 0.30† 1.00        

(7b) Automatic refill 
program 0.22† 0.38‡ 0.46‡ 0.35† 1.00       

(7c) Refill reminder 0.22† 0.50‡ 0.38‡ 0.31† 0.80‡ 1.00      
(7d) Medication 
synchronization 0.40‡ 0.37‡ 0.33‡ 0.53‡ 0.64‡ 0.63‡ 1.00     

(7e) Appointment-based 
model 0.38‡ 0.25† 0.45‡ 0.59‡ 0.40‡ 0.42‡ 0.64‡ 1.00    

(7f) Adherence aid(s) 0.59‡ 0.41‡ 0.49‡ 0.41‡ 0.35‡ 0.41‡ 0.46‡ 0.71‡ 1.00   
(7g) Adherence 
packaging 0.31† 0.20 0.22† 0.63‡ 0.20 0.27† 0.41‡ 0.48‡ 0.46‡ 1.00  

Adherence Management - Counseling       

 6a 6b 6c         
(6a) Asked patient 

perceived seriousness 
of condition(s) 

1.00   
        

(6b) Asked patient about 
forgetting to take 
medication 

0.79‡ 1.00  
        

(6c) Asked patient about 
adherence concern(s) 0.73‡ 0.88‡ 1.00         

Asthma Management            

 11a 11b 11c         
(11a) Intervened for 

underuse of 
controller therapy 

1.00   
        

(11b) Intervened for 
overuse of short-
acting 
bronchodilators 

0.88‡ 1.00  

        

(11c) Assessed patient’s 
inhaler technique 0.75‡ 0.84‡ 1.00         
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Latent Variable  
and Items Item Polychoric Correlations 

Pharmacist-Prescriber Relationship        

 5a 5b 12a 12b 13a 13b 13c 13d 13e   
(5a) Recommended to 

adjust current 
medication 

1.00         
  

(5b) Recommended to 
change medication to 
cost-saving 
alternative 

0.68‡ 1.00        

  

(12a) Contacted 
prescriber to discuss 
DRP 

0.58‡ 0.44‡ 1.00       
  

(12b) Made 
recommendation to 
prescriber if DRP 
identified 

0.66‡ 0.46‡ 0.88‡ 1.00      

  

(13a) Hypertension 
medication 0.56‡ 0.47‡ 0.67‡ 0.65‡ 1.00       

(13b) 
Hypercholesterolem
ia medication 

0.55‡ 0.48‡ 0.67‡ 0.64‡ 0.99‡ 1.00    
  

(13c) Diabetes medication 0.56‡ 0.50‡ 0.65‡ 0.64‡ 0.98‡ 0.99‡ 1.00     
(13d) Asthma medication 0.55‡ 0.50‡ 0.65‡ 0.67‡ 0.92‡ 0.91‡ 0.94‡ 1.00    
(13e) Use of high-risk 

medications in 
patients ≥65 

0.52‡ 0.39‡ 0.66‡ 0.62‡ 0.77‡ 0.78‡ 0.81‡ 0.84‡ 1.00 
  

Chronic Disease Management          

 8a 8b 9a 9b        
(8a) Established 

monitoring plan to 
follow patient’s 
progress 

1.00    

       

(8b) Evaluated 
complications due to 
drug therapy regimen 

0.74‡ 1.00   
       

(9a) Collected laboratory 
values 0.48‡ 0.40‡ 1.00         

(9b) Collected medication 
history for new 
patients 

0.36‡ 0.66‡ 0.21 1.00 
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Latent Variable  
and Items Item Polychoric Correlations 

Non-Dispensing Ability            

 14a 14b 14c 14d 14e 14f 14g 14h 14i 14j 14k 
(14a) Time to perform 

non-dispensing 
services 

1.00           

(14b) Patient’s use of 
multiple pharmacies 0.59‡ 1.00          

(14c) Incentive for non-
dispensing service 
provision 

0.46‡ 0.36‡ 1.00         

(14d) Staff support 0.54‡ 0.24† 0.61‡ 1.00        
(14e) Employer support 

for offering non-
dispensing services 

0.31† 0.16 0.43‡ 0.64‡ 1.00       

(14f) Patient interest in 
pharmacist non-
dispensing services 

0.41‡ 0.25† 0.53‡ 0.58‡ 0.41‡ 1.00      

(14g) Availability of 
patient medical 
information 

0.37‡ 0.39‡ 0.37‡ 0.36‡ 0.08 0.57‡ 1.00     

(14h) Availability of 
patient medication 
information 

0.31† 0.28† 0.37‡ 0.49‡ 0.27† 0.47‡ 0.69‡ 1.00    

(14i) Patient interest in 
adhering to therapy 0.34‡ 0.32† 0.40‡ 0.50‡ 0.27† 0.70‡ 0.61‡ 0.72‡ 1.00   

(14j) Focus on dispensing 
aspects 0.44‡ 0.27† 0.31† 0.60‡ 0.46‡ 0.39‡ 0.28† 0.56‡ 0.49‡ 1.00  

(14k) Confidence in 
ability to impact 
IEHP quality 
measures 

0.36‡ 0.22† 0.47‡ 0.58‡ 0.61‡ 0.49‡ 0.15 0.37‡ 0.43‡ 0.63‡ 1.00 

Workload Impact            
 17a 17b 17c         
(17a) Time spent with 
each patient 1.00           

(17b) The quality of care 
provided to patients 0.97 1.00          

(17c) Ability to solve 
drug therapy 
questions 

0.86 0.89 1.00         

† p <0.05; ‡ p<0.001; ; items bolded highlight correlations ≥ 0.40 
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Model Evaluation 

 Model fit indices obtained from confirmatory factor analyses of latent variables with four or 

more manifest items (i.e., observed) are listed in Table 4.12. For “adherence management – services” 

and “non-dispensing ability,” all fit criteria suggested the models had poor fit (i.e., χ2 p-value < 0.05, 

RMSEA > 0.05, CFI < 0.95). Therefore, it was concluded to fail to reject the null hypothesis of an 

adequate CFI goodness-of-fit index (i.e., CFI <0.90) for “adherence management – services” and 

“non-dispensing ability.” The “pharmacist-prescriber relationship” latent variable had great model fit 

for the comparative fit index (CFI = 0.975), however the χ2 and RMSEA values suggested the model 

had poor fit. The culmination of goodness of fit indices indicate further analyses with these three 

latent variables was inappropriate. However, the null hypothesis of a CFI value less than 0.90 was 

rejected for “pharmacist-prescriber relationship.” For each latent variable assessed for model fit, no 

modification index above the minimum value of 3.84 was recommended by the Mplus software. In 

other words, there was no additional parameter to estimate that would affect the model significantly 

enough to improve model fit. Listed in Appendix 6.27 are the hypothesis results pertaining to model 

fit for the CFI goodness of fit index specified for Objective 3.5 (see Chapter 1). 

 Model fit was not listed for “chronic disease management” because the model was deemed to 

be not positive definite due to item 8b having a standardized factor loading greater than 1.0 (1.031), 

which resulted in a negative residual variance (-0.062). This is known as a ‘Heywood case’ (i.e., the 

standardized loading is larger than one and the error variance is negative). Heywood cases result in a 

residual covariance matrix that is not positive definite. Possible modeling solutions to avoid a non-

positive definite CFA model is to: (1) treat as a specification error and modify model; (2) create a 

non-linear constraint on the loading to prevent it from being too large or prevent the error variance 

from being negative; or (3) fix the standardized loading to one (Kenny, 2011). None of these 

techniques were deemed appropriate and, thus, were not performed. Furthermore, it was concluded to 
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fail to reject the null hypothesis of an adequate CFI goodness-of-fit index (i.e., CFI <0.90) for 

“chronic disease management.” 

Table 4.12. Model Fit Indices for Latent Variable Models Using items in the Pharmacist Questionnaire 

Latent Variable Model Fit Indices 
 Chi-Square RMSEA (90% CI) CFI 

 WLSMV c2 (DF, n) P-Value 
Adherence Management - 
Services 182 (35, 114) < 0.001 0.192 (0.165, 0.220) 0.840 

Pharmacist-Prescriber 
Relationship 179 (27, 114) < 0.001 0.222 (0.192, 0.254)  0.975† 

Non-Dispensing Ability 249 (44, 112) < 0.001 0.204 (0.180, 0.229) 0.825 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline, 2016). 
CFI: comparative fit index; DF: degrees of freedom; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-
weighted least squares estimator 
 

The remaining three latent variables (“adherence management – counseling,” “asthma 

management,” and “workload impact”) were just identified (i.e., had three manifest items) and the 

variance/covariance matrix was perfectly replicated. Therefore, it was not possible to assess model fit. 

Instead, the factor loadings of the items for these latent variables were evaluated for direction, 

magnitude, and significance. Delineated in Table 4.13 are the factor loadings and item reliability 

estimates for every manifest item specified for each latent variable. No item cross loadings were 

specified and, thus, each item had its own unique association with its corresponding latent variable. 

Factor loadings for each item indicated strong associations between items and latent variables, with 

loading estimates ranging from 0.811 (item 6a, “adherence management - counseling”) to 0.992 (item 

11b, “asthma management”). Each of these factor loadings had a standard error no greater than 0.044 

and were statistically significantly associated with the latent variable (p < 0.001). For factor loadings 

associated with all of these items, it was concluded to reject the null hypothesis that the factor loading 

was equal to zero. Listed in Appendix 6.29 are the hypothesis results pertaining to the significance of 

factor loadings for Objective 3.7 (see Chapter 1). Correspondingly, the proportion of the items’ 

variance that is estimated by each factor is greater than 50 percent, ranging from 66 percent (item 6a, 

“adherence management - counseling”) to 98 percent (item 11b, “asthma management”). Scale 

reliability for each latent variable demonstrated excellent internal consistency with reliability 
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coefficients (r) of 0.92 (“adherence management – counseling”), 0.93 (“asthma management”), and 

0.96 (“workload impact”). 

Table 4.13. Confirmatory Factor Analysis Model Estimation for Latent Variable Models Using Items in 
the Pharmacist Questionnaire 

Latent Variable 
 Model Estimation 

Factor 
Loading* SE P-Value** R2 R2 SE P-value r* 

Adherence Management - Counseling (N = 114)       
(6a) Asked patient perceived 

seriousness of condition(s) 0.811 0.044 < 0.001 0.658 0.071 < 0.001 

0.9
2 

(6b) Asked patient about forgetting 
to take medication 0.975 0.025 < 0.001 0.950 0.049 < 0.001 

(6c) Asked patient about adherence 
concern(s) 0.895 0.031 < 0.001 0.801 0.055 < 0.001 

Asthma Management (N = 112)        
(11a) Intervened for underuse of 

controller therapy 0.878 0.028 < 0.001 0.771 0.049 < 0.001 

0.9
3 

(11b) Intervened for overuse of 
short-acting bronchodilators 0.992 0.022 < 0.001 0.984 0.044 < 0.001 

(11c) Assessed patient’s inhaler 
technique 0.848 0.030 < 0.001 0.719 0.051 < 0.001 

Workload Impact (N =112 )        
(17a) Time spent with each patient 0.984 0.012 < 0.001 0.968 0.023 < 0.001 

0.9
6 

(17b) The quality of care provided 
to patients 

0.985 0.011 < 0.001 0.969 0.022 < 0.001 

(17c) Ability to solve drug therapy 
questions 

0.871 0.022 < 0.001 0.759 0.039 < 0.001 

*Standardized factor loading; **Unstandardized factor loading p-value; SE: standard error 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: ρ = scale reliability coefficient; (Σλi)2 = squared sum of unstandardized factor loadings; and Σθii = sum of 
unstandardized measurement error variances (Raykov, 2001, 2004) 

 

Item response theory was also used to assess these three latent variables. Rating scale model 

fit statistics are listed in Table 4.14. All items in each models were in the acceptable fit range (i.e., 

OUTFIT MNSQ between 0.50 and 2.00) with the exception of item 17b (“workload impact”), which 

had an OUTFIT MNSQ of 0.42. An OUTFIT MNSQ less than 0.50 indicates the model over-predicts 

the observations for this item, however this type of misfit is not as problematic as under fit (i.e., 

OUTFIT MNSQ > 2.00) (Linacre, 2002). Since model over fit was not extreme and all items 

represented important content for their respective constructs, these items were retained. For all items 

evaluated, it was concluded to reject the null hypothesis, which states the OUTFIT MNSQ value is 
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greater than or equal to two. Listed in Appendix 6.31 are the hypothesis results pertaining to items’ 

OUTFIT MNSQ values for Objective 3.9 (see Chapter 1). 

Table 4.14. Rating Scale Model Estimation for Latent Variable Models Using Items in the Pharmacist 
Questionnaire 

Latent Variable INFIT  OUTFIT 
MNSQ ZSTD  MNSQ ZSTD 

Adherence Management – Counseling (N = 114)      
(6a) Asked patient perceived seriousness of 

condition(s) 1.26†  1.80  1.31†  2.00 

(6b) Asked patient about forgetting to take 
medication 0.71† -2.20  0.72† -2.10 

(6c) Asked patient about adherence concern(s) 0.98† -0.10  0.97† -0.20 
Asthma Management (N = 112)      

(11a) Intervened for underuse of controller therapy 1.06†  0.50  1.05†  0.40 
(11b) Intervened for overuse of short-acting 

bronchodilators 0.64† -2.90  0.62† -3.10 

(11c) Assessed patient’s inhaler technique 1.26† 1.70  1.21† 1.40 
Workload Impact (N = 112)      

(17a) Time spent with each patient 0.71† -1.60   0.89† -0.40 
(17b) The quality of care provided to patients 0.70† -1.80  0.42 -2.30 
(17c) Ability to solve drug therapy questions 1.17†  1.00   0.81† -0.80 

† Item meets mean-square statistic criteria for productive measurement (i.e., 0.50 – 2.00) (Linacre, 2006). 
MNSQ: mean-square statistic; ZSTD: mean-square fit statistic t standardized 
 

 Depicted in Figure 4.5 are the item-person maps generated for the three latent variables. 

These maps illustrate the hierarchical ordering of items and what may be expected from each 

person/item interaction for “adherence management – counseling” (Figure 4.5(A)), “asthma 

management” (Figure 4.5(B)), and “workload impact” (Figure 4.5(C)). The utility of these maps lie in 

their visual representation of construct coverage that aids in the interpretation of item calibration 

estimates and population targeting. Each respondent’s ability is shown on the left-hand side of the 

item map; two persons are represented by “#,” whereas “.” represents on person. The least able 

persons are located at the bottom of the map and the ablest persons are shown at the top of the map. 

Each item’s difficulty estimate is depicted on the right of the map. Items at the bottom of the latent 

continuum are the least difficult and, in contrast, items at the top of the map are the most difficult for 

respondents to endorse. For example, items 6c (asked patient about adherence concerns), 11c 

(assessed patient’s inhaler technique), and 17c (ability to solve drug therapy questions) for 
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“adherence management – counseling,” “asthma management,” and “workload impact,” respectively, 

were the easiest for respondents to endorse. From the item-person map, it is apparent that items are 

confined to no more than one standard deviation from the average person ability for “adherence 

management – counseling” and “asthma management,” and no more than two standard deviations for 

“workload impact.” However, it is evidence in the maps that respondent abilities range further than 

the items are located along the latent continuum, suggesting a lack in full construct coverage. Listed 

in Appendix 6.27 are the hypothesis results pertaining to model fit for the CFI goodness of fit index 

specified for Objective 3.5 (see Chapter 1). 
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Figure 4.5. Rating Scale Model-Generated Item-Person Maps: (A) Adherence Management - Counseling, 
(B) Asthma Management, and (C) Workload Impact 

 

  

Each ‘#’ is 2 persons; Each “.” is 1 person 

(A) Adherence Management - Counseling (B) Asthma Management (C) Workload Impact

Adherence Management -Counseling

Q6a: Asked patient perceived seriousness of 
condition(s) 
Q6b: Asked patient about forgetting to take 
medication 
Q6c: Asked patient about adherence concern(s) 

Asthma Management

Q11a: Intervened for underuse of controller therapy 
Q11b: Intervened for overuse of short-acting bronchodilators 
Q11c: Assessed patient’s inhaler technique 

Workload Impact

Q17a: Time spent with each patient 
Q17b: The quality of care provided to patients 
Q17c: Ability to solve drug therapy questions
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Pharmacy Management Questionnaire 

Pharmacy management responses to items related to program understanding, involvement, 

and financial salience as well as organization’s adaptability, innovativeness, proactiveness, risk-

taking, and focal emphasis are summarized in Table 4.15. Very few of the respondents opted not to 

answer some of the items, therefore missing data was limited (number of respondents: min = 63, max 

= 65). However, not every category was endorsed by one or more respondents for each item; several 

items had one or more categories where no respondents selected the category (7a, 7e, 7i, 7b, 7f, 7c, 

7g, 7k, 8b, 8c). Furthermore, most items had ceiling effects. Respondents often selected categories at 

the extreme end of the response scale (e.g., agree or strongly disagree, a lot of emphasis or extreme 

emphasis). Rating scale (Lemak et al.) analyses for items grouped in each section of the table 

indicated that categories were ordered in the way scales were conceptualized (e.g., 1 = strongly 

disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, 5 = strongly agree). Listed in 

Appendix 6.24 are the hypothesis results pertaining to the orderedness of category response options 

specified for Objective 3.2 (see Chapter 1). 
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Table 4.15. Descriptive Results of Responses to Pharmacy Management Questionnaire Items 

Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Program Understanding    Not  
Applicable 

Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

3a Adequate information about 
P4P scoring* 65 (100) 2.8 

(1.4) -0.21 (-0.94) 3 (5) 9 (14)	 18 (28)	 9 (14) 21 (32) 5 (8) 

3b Useful feedback regarding 
progress 65 (100) 2.6 

(1.4) -0.06 (-1.05) 4 (6) 13 (20) 15 (23) 11 (17) 17 (26) 5 (8) 

 Adequate information about: -- -- -- -- -- -- -- -- -- 

4a Adherence (diabetes, 
hypertension, cholesterol) * 63 (97) 3.7 

(1.1) -0.87 (0.14) -- 3 (5)	 7 (11)	 9 (14)	 28 (44)	 16 (25)	

4b 
Absence of controller 
therapy for asthma 
patients* 

64 (98) 3.5 
(1.1) -0.67 (-0.19) -- 3 (5)	 9 (14)	 12 (20)	 29 (45)	 11 (17)	

4c Use of high-risk 
medications in elderly 64 (98) 3.6 

(1.2) -0.65 (-0.32) -- 4 (6)	 8 (13)	 13 (20)	 25 (39)	 14 (22)	
4d Generic dispensing rate 64 (98) 3.8 

(1.1) -0.78 (-0.09) -- 2 (3) 7 (11) 11 (17) 24 (38) 20 (31) 

Program Involvement  

  
Not  

Applicable 
Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

5a 
Would be focused on IEHP 
quality measures regardless of 
financial incentive* 

65 (100) 3.6 
(1.2) -1.03 (1.04) 2 (3) 2 (3) 7 (11) 14 (22) 27 (42) 13 (20) 

 Implemented changes for: --   -- -- -- -- -- -- 

5b Adherence measures 64 (98) 3.8 
(1.2) -1.37 (2.22) 2 (3) 2 (3) 2 (3) 14 (22) 25 (39) 19 (30) 

5c Asthma management 
measure* 63 (97) 3.4 

(1.2) -0.88 (0.79) 2 (3) 3 (5) 6 (10) 19 (30) 23 (37) 10 (16) 

5d High-risk medications in 
elderly measure 64 (98) 3.5 

(1.3) -0.91 (0.57) 2 (3) 4 (6) 5 (8) 17 (27) 23 (36) 13 (20) 
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Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Program’s Financial Salience 

   
Not  

Applicable 
Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

6a Represents opportunity to 
increase pharmacy’s income* 65 (100) 3.7 

(1.1) -1.02 (1.49) 1 (2) 1 (2) 6 (9) 14 (22) 29 (45) 14 (22) 

6b 
Large enough to compensate 
for expenditures necessary to 
meet quality measures* 

65 (100) 2.8 
(1.3) -0.39 (-0.33) 3 (5) 9 (14) 9 (14) 25 (38) 14 (22) 5 (8) 

6c 
Adequate bonus payments to 
motivate to expand pharmacy 
services 

65 (100) 2.9 
(1.4) -0.45 (-0.58) 4 (6) 9 (14) 8 (12) 20 (31) 17 (26) 7 (11) 

6d 
Pharmacy is participating to 
ensure store remains in 
IEHP’s preferred network* 

65 (100) 3.8 
(1.2) -1.43 (2.44) 3 (5) 1 (2) 1 (2) 17 (26) 21 (32) 22 (34) 

Organization’s Adaptability 

   

 Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

7a Change to meet needs of 
business environment* 65 (100) 4.1 

(0.7) -0.91 (1.54)  0 (0) 3 (5) 5 (8) 39 (60) 18 (28) 

7e Keep pace with changes in 
business environment 65 (100) 4.1 

(0.7) -0.47 (0.50)  0 (0) 1 (2) 8 (12) 38 (58) 18 (28) 

7i Adapt to demands of business 
environment 65 (100) 4.2 

(0.6)  0.06 (-0.02)  0 (0) 0 (0) 5 (8) 43 (66) 17 (26) 

Organization’s Innovativeness 

   

 Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

7b Known as an innovator  64 (98) 3.8 
(0.9) -0.12 (-0.80)  0 (0) 4 (6) 21 (33) 24 (38) 15 (23) 

7f Provides leadership in 
developing new services 65 (100) 3.8 

(0.9) -0.81 (1.62)  2 (3) 0 (0) 19 (29) 30 (46) 14 (22) 

7j Constantly experiments with 
new services 65 (100) 3.6 

(1.0) -0.20 (-0.57)  1 (2) 8 (12) 22 (34) 21 (32) 13 (20) 
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Item Respondents 
N (%) 

Mean  
(SD) 

Skewness 
(Kurtosis) 

Response Categories 
N (%) 

Organization’s Proactiveness 

   

 Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

7c Take action in anticipation of 
future market conditions* 65 (100) 4.0 

(0.7) -0.25 (-0.35)  0 (0) 1 (2) 14 (22) 34 (52) 16 (25) 

7g Continually seek out new 
opportunities 65 (100) 4.1 

(0.7) -0.42 (0.02)  0 (0) 1 (2) 10 (15) 35 (54) 19 (29) 

7k Position to meet emerging 
demands 65 (100) 4.1 

(0.7) -0.56 (0.31)  0 (0) 2 (3) 10 (15) 35 (54) 18 (28) 

Organization’s Risk-Taking     Strongly 
Disagree Disagree 

Neither 
Disagree 

nor 
Agree 

Agree Strongly 
Agree 

7d Taking chances is an element 
of strategy 65 (100) 3.6 

(1.1) -0.79 (0.07)  3 (5) 8 (12) 11 (17) 31 (48) 12 (18) 

7h Taking gambles is part of 
strategy* 65 (100) 3.1 

(1.0)  0.19 (-0.06)  4 (6) 12 (18) 32 (49) 9 (14) 8 (12) 

7l Take above-average risks 65 (100) 3.2 
(1.1) -0.10 (-0.46)  4 (6) 11 (17) 25 (38) 16 (25) 9 (14) 

Organization’s Focal Emphasis     No 
Emphasis 

A Little 
Emphasis 

Moderate 
Emphasis 

A Lot of 
Emphasis 

Extreme 
Emphasis 

8a Volume of work performed* 65 (100) 3.5 
(0.9) 

-0.09 
(0.005)  1 (2) 5 (8) 28 (43) 22 (34) 9 (14) 

8b Quality of direct patient care 
services 65 (100) 4.4 

(0.7) -1.10 (1.26)  0 (0) 1 (2) 4 (6) 26 (40) 34 (52) 

8c Pharmacy financial 
performance* 65 (100) 3.9 

(0.8) -0.36 (-0.54)  0 (0) 3 (5) 16 (25) 28 (43) 18 (28) 

8d Addressing IEHP quality 
measures 63 (97) 3.5 

(1.1) -0.65 (0.17)  4 (6) 5 (8) 19 (30) 25 (40) 10 (16) 
* Category response percentages do not equal 100% due to rounding; IEHP: Inland Empire Health Plan; SD: standard deviation 
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Program Understanding 

Pharmacy management seemed to have an adequate understanding of IEHP’s pharmacy P4P 

program, indicated by frequent selection of agree or strongly agree. Although many respondents 

reported having an adequate understanding (i.e., agree or strongly agree) of the program’s bonus 

scoring mechanism (N = 26 [40 %]), many respondents indicated they did not fully understand (i.e., 

strongly disagree or disagree) the bonus point system (N = 27 [42 %]). Similarly, some respondents 

expressed there was useful (i.e., agree or strongly agree) feedback regarding the pharmacy’s progress 

on measures (N = 22 [34 %]), whereas others reported they did not feel (i.e., strongly disagree or 

disagree) the feedback was adequate (N = 28 [43 %]). For each of these items, 3a and 3b, a few 

respondents (less than 7 percent of the respondent population) selected the ‘not applicable’ option 

and, thus, they were dropped for subsequent analyses. With regards to understanding the specific 

medication-related quality measures targeted in IEHP’s incentive program, most of the respondents 

indicated they had adequate information about the adherence measures (N = 44 [68 %]), absence of 

controller therapy measure for patients with asthma (N = 40 [62 %]), use of HRMs in elderly measure 

(N = 39 [60 %]), and generic dispensing rate measure (N = 44 [68 %]). 

 The category endorsement likelihood graph evaluating the items hypothesized to comprise 

the “program understanding” latent variable is depicted in Figure 4.6(A). Shown in this figure are all 

categories having a likelihood of endorsement at some point along the latent continuum of “program 

understanding.” Noteworthy were the close probability values of endorsing “strongly disagree,” 

“disagree,” and “neither disagree nor agree” where the “disagree” category had the highest likelihood 

of endorsement. In other words, there was not a strong discrimination among the three categories 

where “disagree” was most likely to be endorsed. Model fit determined the items used to measure 

hypothesized latent variable did not fit the data and, thus, no conclusions may be made about 

pharmacists’ ability level relative to the probability of category endorsement (see Model Evaluation). 
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Listed in Appendix 6.26 are the hypothesis results pertaining to the endorsement likelihood of each 

category response options specified for Objective 3.4 (see Chapter 1). 
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Figure 4.6. Category Endorsement Likelihood for Latent Variable Response Categories For Items in the 
Pharmacy Management Questionnaire 

 

(A) Program Understanding (B) Program Involvement

(C) Program’s Financial Salience (D) Organization’s Adaptability

(E) Organization’s Innovativeness (F) Organization’s Proactiveness

(G) Organization’s Risk-Taking (H) Organization’s Focal Emphasis

The Andrich thresholds are the points at which adjacent categories are equally probable (Linacre, 2006). 
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Program Involvement 

 Many of the pharmacy management respondents indicated they were engaged in the financial 

incentive program. Over half of the respondents reported they would be focused (i.e., agree or 

strongly agree) on IEHP’s quality measures regardless of the financial incentive (N = 40 [62 %]). 

Additionally, many of the respondents also indicated (i.e., agree or strongly agree) they have 

implemented changes for the adherence measures (N = 44 [68 %]), asthma controller therapy measure 

(N = 33 [51 %]), and HRMs in elderly patients measure (N = 36 [55 %]). For each of these items, two 

respondents (3 %) selected the ‘not applicable’ option and were, therefore, not included in successive 

analyses. 

The category endorsement likelihood graph evaluating the items posited to comprise this 

latent variable is illustrated in Figure 4.6(B). Depicted in this graph are all categories having a 

likelihood of endorsement at some point along the latent continuum of “program involvement.” 

However, the ‘disagree’ category had a small peak, with the ‘neither disagree nor agree’ category 

almost as likely to be endorsed at the point along the latent continuum at which the ‘disagree’ 

category was most likely to be endorsed. For a pharmacy management respondent with an average 

ability level, Q, (i.e., Q = 0) for “program involvement,” he or she was most likely to select ‘neither 

disagree nor agree’ for these items (probability of response ~50 %). Therefore, it was concluded to 

reject the null hypothesis stating category endorsement likelihoods did not have their own peak. 

Program’s Financial Salience 

 Overall, pharmacy management indicated the P4P bonus program was somewhat financially 

salient. Two-thirds of the pharmacy management respondents reported they agreed or strongly agreed 

(N = 43 [66 %]) with the P4P programing representing an opportunity to increase the pharmacy’s 

revenue. However, less than one-third of the respondents indicated (i.e., agree or strongly agree) that 

the bonus was of a sizeable amount to compensate for the required pharmacy expenditures that were 

necessary to target the quality measures (N = 19 [29 %]) and more than one-third neither disagreed 
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nor agreed that the bonus compensated for expenses (N = 25 [38 %]). Although only approximately 

one-third of the respondents declared (i.e., agree or strongly agree) the bonus was adequate to 

motivate the pharmacy organization to expand services in response to targeting the quality measures, 

two-thirds of the respondents acknowledged (i.e., agree or strongly agree) that it was important for his 

or her pharmacy organization to participate in the program to ensure the pharmacy remains in IEHP’s 

preferred network (N = 43 [66 %]). At most four respondents selected the ‘not applicable’ option, 

indicating they may not have been privy to knowing the specifics of the bonus payments made to the 

pharmacy. 

The category endorsement likelihood graph evaluating the items hypothesized to comprise 

this latent variable is depicted in Figure 4.6(C). Shown in this figure are four of the five categories 

having a likelihood of endorsement at some point along the latent continuum of “program’s financial 

salience.” Model fit determined the items used to measure hypothesized latent variable did not fit the 

data and, thus, no conclusions may be made about pharmacy managements’ ability level relative to 

the probability of category endorsement (see Model Evaluation). 

Organization’s Adaptability 

 Manifest indicators for the hypothesized “organization’s adaptability” items had a large 

ceiling effect of respondents primarily endorsing categories on the agree side of the agreement scale. 

Over three-quarters of respondents expressed that they believe their pharmacy changes to meet the 

needs of the surround business environment (N = 57 [88 %]), keeps pace with any changes detected 

in the business environment (N = 56 [86 %]), and adapts to meet the demands of a fluctuating 

business environment (N = 60 [92 %]). For all three items, no respondent selected the ‘strongly 

disagree’ category, demonstrating the large degree of skewness toward the agreement side of the 

response scale. The lack of use for every category option suggests the response scale should be 

assessed as to whether the small sample size of respondents impacted all category options from being 

selected or response scale was inappropriate for these items. 
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 The category endorsement likelihood graph evaluating the items posited to comprise the 

“organization’s adaptability” latent variable is illustrated in Figure 4.6(D). It was evident that the 

‘strongly disagree’ category was not selected for any of the items given that the figure detected it was 

never likely for a respondent to endorse the response option. Furthermore, the ‘agree’ category was 

the most likely option to be endorsed for the majority of the latent continuum. With only one category 

having the highest probability of endorsement, little differentiation can be made between respondents 

for “organization’s adaptability.” Model fit determined the items used to measure hypothesized latent 

variable resulted in a not positive definite matrix and, thus, no conclusions may be made about 

pharmacy managements’ ability level relative to the probability of category endorsement (see Model 

Evaluation). 

Organization’s Innovativeness 

 Although “organization’s innovativeness” did not have as strong of a ceiling effect skewed 

towards the ‘agree’ end of the agreement scale compared to “organization’s adaptability,” more than 

half of the respondents selected agree or strongly agree for each of the items. Specifically, the 

majority of pharmacy management respondents endorsed they agreed or strongly agree that their 

pharmacy was known as an innovator (N = 39 [60 %]), provides leadership in developing new 

services (N = 44 [67 %]), and is constantly experimenting with new services (N = 34 [52 %]). 

Noteworthy is almost one-third of respondents reporting they neither disagreed nor agreed with the 

pharmacy items related to “organization’s innovativeness.” For a couple of items, one of the 

categories were not endorsed by any of the respondents. 

 Shown in Figure 4.6(E) is the category endorsement likelihood graph evaluating the items 

posited to comprise the “organization’s innovativeness” latent variable. Each category had its own 

‘peak,’ indicating each response option was the most likely to be selected at some point along the 

latent continuum. For a pharmacy management respondent with an average ability level, Q, (i.e., Q = 

0) for “organization’s innovativeness,” he or she was most likely to select ‘neither disagree nor agree’ 
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for these items (probability of response ~70 %). Therefore, it was concluded to reject the null 

hypothesis stating category endorsement likelihoods did not have their own peak. 

Organization’s Proactiveness 

 Similar to “organization’s adaptability,” there was a substantial ceiling effect in the response 

options selected for “organization’s proactiveness” manifest items. Over three-quarters of respondents 

chose agree or strongly agree in response to their pharmacy taking action in anticipation of future 

market conditions (N = 50 [77 %]), continually seeking out new opportunities (N = 54 [83 %]), and 

the pharmacy is positioned to meet emerging market demands (N = 53 [82 %]). For each of these 

items, no questionnaire respondent selected the strongly disagree category, which further perpetuates 

the skewed ceiling effect in response selections. 

 Illustrated in Figure 4.6(F) is the category endorsement likelihood graph for evaluating the 

items hypothesized to comprise the “organization’s proactiveness” latent variable. Category 

endorsement likelihoods were similar to that of “organization’s adaptability:” the ‘strongly disagree’ 

category was never likely to be endorsed and the ‘agree’ response option dominated as the most likely 

choice for the majority of the latent continuum. Therefore, it was concluded to fail to reject the null 

hypothesis stating category endorsement likelihoods did not have their own peak. 

Organization’s Risk-Taking 

 Compared to organization’s “adaptability,” “innovativeness,” and “proactiveness,” 

“organization’s risk-taking” had of a distribution spread of respondents selecting each category 

option. Although two-thirds of respondents agreed or strongly agreed that taking chances is an 

element of their pharmacy’s strategy (N = 43 [66 %]), fewer pharmacy management respondents 

‘agreed; or ‘strongly agreed’ that the pharmacy organization takes above-average risks (N = 25 [38 

%]). A similar number of respondents both opposed (i.e., ‘strongly disagree’ or ‘disagree’) that taking 

gambles is a part of the pharmacy’s strategy (N = 16 [25 %]) as did those respondents that concurred 

(i.e., ‘agree’ or ‘strongly agree’) (N = 17 [26 %]). 
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 The category endorsement likelihood graph evaluating the items posited to comprise this 

latent variable is displayed in Figure 4.6(G). Shown in the figure are all categories each having a 

point along the latent continuum of “organization’s risk-taking” where the response option was the 

most likely to be endorsed. For a pharmacy management respondent with an average ability level, Q, 

(i.e., Q = 0) for “organization’s risk-taking,” he or she was most likely to select ‘neither disagree nor 

agree’ for these items (probability of response ~60 %). Therefore, it was concluded to reject the null 

hypothesis stating category endorsement likelihoods did not have their own peak. 

Organization’s Focal Emphasis 

 Overall, pharmacy management respondents revealed the pharmacy organization placed 

substantial emphasis (i.e., a lot of emphasis or extreme emphasis) on the volume of worked 

performed (N = 31 [48 %]), quality of direct patient care services (N = 60 [92 %]), pharmacy’s 

financial performance (N = 46 [71 %]), and addressing IEHP’s medication-related quality measures 

(N = 35 [54 %]). A similar number of respondents also indicated the pharmacy organization only 

exerted moderate emphasis on the volume of work performed (N = 28 [43 %]). For quality of direct 

patient care services and pharmacy financial performance, no respondent selected that that no 

emphasis was placed on attaining these for the pharmacy. 

The category endorsement likelihood graph evaluating the items hypothesized to comprise 

this latent variable is illustrated  in Figure 4.6(H). Depicted in the figure are four of the five categories 

having a point along the latent continuum of “organization’s focal emphasis” where the response 

option was the most likely to be selected. The disagree category did not have its own likelihood 

‘peak’ along the continuum. Conclusions about the average person’s ability could not be discerned 

due to the fact that the model did not fit the data (see Model Evaluation). 



 389 

Polychoric Correlation Matrices 

Item correlation matrices for all latent variables assessed in this study are listed in Table 4.15. 

for the majority of the latent variables (“program understanding,” “organization’s adaptability,” 

“organization’s innovativeness,” “organization’s proactiveness,” and “organization’s risk-taking”), all 

of the item correlations threshold of 0.40 or greater. One item correlation (17 %) did not meet the 

threshold for the “program’s financial salience” latent variable: (6b) the program’s bonus was large 

enough to compensate for expenditures necessary to meet the quality measures and (6d) the pharmacy 

is participating in the program to ensure the pharmacy remains in IEHP’s preferred network (r = 

0.26). Approximately 50 percent or more of the item correlations for “program involvement” (N = 3 

[50 %]) and “organization’s focal emphasis” (N = 4 [67 %]) were below the threshold of 0.40. 

Noteworthy is the small negative correlation (r = -0.08) between (8a) volume of worked performed 

and (8b) quality of direct patient care services. 

 

Table 4.16. Item Polychoric Correlations for Latent Variables with Items in the Pharmacy Management 
Questionnaire 

Latent Variable and Items Item Polychoric Correlations 
Program Understanding      
 3a 3b 4a 4b 4c 
(3a) Adequate information about P4P scoring 1.00     
(3b) Useful feedback regarding progress 0.88‡ 1.00    
(4a) Adherence (diabetes, hypertension, cholesterol)* 0.67‡ 0.74‡ 1.00   
(4b) Absence of controller therapy for asthma patients* 0.64‡ 0.70‡ 0.89‡ 1.00  
(4c) Use of high-risk medications in elderly* 0.59‡ 0.62‡ 0.92‡ 0.81‡ 1.00 
(4d) Generic dispensing rate* 0.66‡ 0.69‡ 0.81‡ 0.86‡ 0.74‡ 
Program Involvement      
 5a 5b 5c 5d  
(5a) Would be focused on IEHP quality measures regardless of 

financial incentive 1.00     

(5b) Adherence measures  0.29† 1.00    
(5c) Asthma management measure 0.27 0.69‡ 1.00   
(5d) High-risk medications in elderly measure  0.34† 0.76‡ 0.65‡ 1.00  
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Latent Variable and Items Item Polychoric Correlations 
Program’s Financial Salience      
 6a 6b 6c 6d  
(6a) Represents opportunity to increase pharmacy’s income 1.00     
(6b) Large enough to compensate for expenditures necessary to 

meet quality measures 0.50‡ 1.00    

(6c) Adequate bonus payments to motivate to expand pharmacy 
services 0.57‡ 0.94‡ 1.00   

(6d) Pharmacy is participating to ensure store remains in IEHP’s 
preferred network 0.45† 0.26 0.45† 1.00  

Organization’s Adaptability      
 7a 7e 7i   
(7a) Change to meet needs of business environment 1.00     
(7e) Keep pace with changes in business environment 0.60‡ 1.00    
(7i) Adapt to demands of business environment 0.72‡ 0.96‡ 1.00   
Organization’s Innovativeness      
 7b 7f 7j   
(7b) Known as an innovator  1.00     
(7f) Provides leadership in developing new services 0.80‡ 1.00    
(7j) Constantly experiments with new services 0.66‡ 0.69‡ 1.00   
Organization’s Proactiveness      
 7c 7g 7k   
(7c) Take action in anticipation of future market conditions 1.00     
(7g) Continually seek out new opportunities 0.71‡ 1.00    
(7k) Position to meet emerging demands 0.78‡ 0.84‡ 1.00   
Organization’s Risk-Taking      
 7d 7h 7l   
(7d) Taking chances is an element of strategy 1.00     
(7h) Taking gambles is part of strategy 0.64‡ 1.00    
(7l) Take above-average risks 0.74‡ 0.60‡ 1.00   
Organization’s Focal Emphasis      
 8a 8b 8c 8d  
(8a) Volume of work performed 1.00     
(8b) Quality of direct patient care services -0.08 1.00    
(8c) Pharmacy financial performance   

0.38† 0.21 1.00   

(8d) Addressing IEHP quality measures   
0.33†  0.44‡ 0.47‡ 1.00  

† p <0.05; ‡ p<0.001; items bolded highlight correlations ≥ 0.40 
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Model Evaluation 

Select model fit indices yielded from confirmatory factor analyses of posited latent variables 

with four or more indicators are listed in Table 4.17. For “organization’s focal emphasis,” all model 

fit criteria suggested the model had poor fit (i.e., χ2 p-value < 0.05, RMSEA > 0.05, CFI < 0.95). 

Therefore, it was concluded to fail to reject the null hypothesis of an adequate CFI goodness-of-fit 

index (i.e., CFI <0.90) for “organization’s focal emphasis.” With respect to model fit using the CFI, 

“program understanding” (CFI = 0.978) and “program financial salience” (CFI = 0.995) had great 

model fit, however model fit according to χ2 and RMSEA standards was poor for both models. 

Furthermore, no modification indices above the minimum value of 3.84 were recommended by the 

Mplus software to alter these models. Thus, these models were deemed inappropriate to use as latent 

variables with the current items. However, the null hypothesis of a CFI value less than 0.90 was 

rejected for “program understanding” and “program financial salience.” Alternatively, χ2, RMSEA, 

and CFI model fit indices concluded that the “program involvement” latent variable had excellent 

model fit. Therefore, this was the only testable model that was further evaluated for model 

interpretation. Additionally, the null hypothesis of a CFI value less than 0.90 was rejected. Listed in 

Appendix 6.28 are the hypothesis results pertaining to model fit for the CFI goodness of fit index 

specified for Objective 3.6 (see Chapter 1). 

 Model fit indices are not listed for “program financial salience” because the model was not 

positive definite due to item 6c having a standardized factor loading greater than 1.0 (1.055), which 

resulted in a negative residual variance (-0.113). As described for “chronic disease management” 

above, this is known as a ‘Heywood case’ (i.e., the standardized loading is larger than one and the 

error variance is negative). Heywood cases result in a residual covariance matrix that is not positive 

definite. Therefore, it was concluded to fail to reject the null hypothesis of an adequate CFI goodness-

of-fit index (i.e., CFI <0.90) for “program financial salience.” 
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Table 4.17. Model fit Indices for Latent Variable Models Using Items in the Pharmacy Management 
Questionnaire 

Latent Variable Model Fit Indices 
 Chi-Square RMSEA (90% CI) CFI 

 WLSMV c2 (DF, n) P-Value 
Program Understanding* 51.878 (9, 65) < 0.001 0.271 (0.202, 0.344)  0.978 

Program Involvement† 0.521 (2, 64)  0.7707  0.000 (0.000, 
0.165)  1.000 

Organization’s Focal Emphasis 11.237 (2, 65) 0.0036 0.267 (0.130, 0.427) 0.800 
* Model meets CFI goodness of fit criteria (i.e., CFI > 0.95). 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline, 2016). 
CFI: comparative fit index; DF: degrees of freedom; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-
weighted least squares estimator 

 

The remaining four latent variables (“organization’s adaptability,” “organization’s 

innovativeness,” “organization’s proactiveness,” and “organization’s risk-taking”) were just-

identified (i.e., had three indicators). The ‘strongly disagree’ category for items 7a and 7e and both 

the ‘strongly disagree’ and ‘disagree’ categories were not endorsed for item 7i of the posited 

“organization’s adaptability” latent variable. Because collapsing categories would still result in item 

7i not having respondents for one of the categories, the CFA for “organization’s adaptability” was not 

performed due to low sample size and insufficient category endorsement. For the remaining just-

identified models, the variance/covariance matrix is perfectly replicated and, therefore, it was not 

possible to assess model fit. Thus, the factor loadings of the items for the remaining three latent 

variables were evaluated for direction, magnitude, and significance. The ‘strongly disagree’ response 

option for 7b and the ‘disagree category’ for 7f were not endorsed by any of the respondents and, 

therefore, these two categories were collapsed to run the CFA for “organization’s proactiveness.” 

Delineated in Table 4.18 are the factor loadings and item reliability estimates for every 

manifest item specified for each latent variable. No item cross-loadings were specified and, thus, each 

item had its own unique association with its corresponding latent variable. With the exception of item 

5a reflected by “program involvement” with a low factor loading (l = 0.355), the majority of the 

items had factor loadings ranging 0.705 (item 7h, “organization’s risk-taking”) to 0.911 (item 7f, 

“organization’s innovativeness”), indicating strong associations between items and latent variables. 
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Each of these strong factor loadings had a standard error no greater than 0.044 and were statistically 

significantly associated with the latent variable (p < 0.001). For factor loadings associated with all of 

these items, it was concluded to reject the null hypothesis that the factor loading was equal to zero. 

Listed in Appendix 6.29 are the hypothesis results pertaining to the significance of factor loadings for 

Objective 3.7 (see Chapter 1). Correspondingly, the proportion of the items’ variance that is estimated 

by each factor is greater than 50 percent, ranging from 66 percent (item 6a, “adherence management - 

counseling”) to 98 percent (item 11b, “asthma management”). Scale reliability for each latent variable 

demonstrated excellent internal consistency with reliability coefficients (r) of 0.978 (“program 

understanding”), 1.000 (“program involvement”), and 0.995 (“program financial salience”), and good 

scale reliability (r = 0.800) for “organization’s focal emphasis.” 

Table 4.18. Confirmatory Factor Analysis Model Estimation for Latent Variable Models Using Items in 
the Pharmacy Management Questionnaire 

Latent Variable 
 Model Estimation 

Factor 
Loading* SE P-Value** R2 R2 SE P-value r 

Program Involvement (N = 64)        
(5a) Would be focused on IEHP 

quality measures regardless 
of financial incentive 

0.355 0.102   0.001 0.126 0.072 < 0.001 

0.82 (5b) Adherence measures 0.882 0.050 < 0.001 0.779 0.089 < 0.001 
(5c) Asthma management 

measure 0.751 0.052 < 0.001 0.564 0.078 < 0.001 

(5d) High-risk medications in 
elderly measure 0.857 0.048 < 0.001 0.735 0.083 < 0.001 

Organization’s Innovativeness (N = 65)       
(7b) Known as an innovator  0.868 0.069 < 0.001 0.753 0.121 < 0.001 

0.87 
(7f) Provides leadership in 

developing new services 0.911 0.064 < 0.001 0.831 0.116 < 0.001 

(7j) Constantly experiments with 
new services 0.747 0.076 < 0.001 0.557 0.114 < 0.001 

Organization’s Proactiveness (N = 65)       
(7c) Take action in anticipation 

of future market conditions 0.805 0.055 < 0.001 0.649 0.089 < 0.001 

0.91 (7g) Continually seek out new 
opportunities 0.859 0.070 < 0.001 0.738 0.120 < 0.001 

(7k) Position to meet emerging 
demands 0.954 0.066 < 0.001 0.911 0.126 < 0.001 
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Latent Variable 
 Model Estimation 

Factor 
Loading* SE P-Value** R2 R2 SE P-value r 

Organization’s Risk-Taking (N = 65)       
(7d) Taking chances is an 

element of strategy 0.831 0.056 < 0.001 0.690 0.093 < 0.001 

0.84 (7h) Taking gambles is part of 
strategy 0.705 0.065 < 0.001 0.498 0.091 < 0.001 

(7l) Take above-average risks 0.848 0.046 < 0.001 0.720 0.078 < 0.001 
*Standardized factor loading; **Unstandardized factor loading p-value; SE: standard error 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: ρ = scale reliability coefficient; (Σλi)2 = squared sum of unstandardized factor loadings; and Σθii = sum of 
unstandardized measurement error variances (Raykov, 2001, 2004) 

 
 In addition to CFA model fit indices, IRT was used to assess “program involvement,” 

“organization’s innovativeness,” “organization’s proactiveness,” and “organization’s risk-taking.” 

Rating scale model fit statistics for these latent variables are listed in Table 4.19. With the exception 

of item 5a, every item indicated by each respective latent variable had INFIT and OUTFIT MNSQ 

values between 0.50 and 2.00. Item 5a had both INFIT and OUTFIT MNSQ values greater than 1.5 

(INFIT MNSQ = 1.69; OUTFIT MNSQ = 1.73), which is noticeable measurement noise but neither 

constructs or degrades measurement (Linacre, 2006). This item also had a low factor loading (l = 

0.355) in the CFA performed, indicating it was a consistently underperforming item. However, 

because the CFA demonstrated good model fit and the item does not degrade measurement per the 

IRT analysis, this item was retained. All remaining items demonstrated adequate fit per CFA and IRT 

analyses and were, therefore, retained. For all items evaluated, it was concluded to reject the null 

hypothesis, which states the OUTFIT MNSQ value is greater than or equal to two. Listed in 

Appendix 6.32 are the hypothesis results pertaining to items’ OUTFIT MNSQ values for Objective 

3.10 (see Chapter 1). 
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Table 4.19. Rating Scale Model Estimation for Latent Variable Models Using Items in the Pharmacy 
Management Questionnaire 

Latent Variable INFIT  OUTFIT 
MNSQ ZSTD  MNSQ ZSTD 

Program Involvement      
(5a) Would be focused on IEHP quality measures 

regardless of financial incentive  1.69†  3.00   1.73†  3.20 

(5b) Adherence measures  0.72† -1.60   0.71† -1.60 
(5c) Asthma management measure  0.81† -1.00   0.91† -0.40 
(5d) High-risk medications in elderly measure  0.76† -1.30   0.80† -1.00 

Organization’s Innovativeness      
(7b) Known as an innovator   0.86† -0.70   0.93† -0.30 
(7f) Provides leadership in developing new services  0.88† -0.60   0.79† -1.00 
(7j) Constantly experiments with new services  1.19† 1.00   1.20† 1.00 

Organization’s Proactiveness      
(7c) Take action in anticipation of future market 

conditions  1.09†  0.50   1.17†  0.50 

(7g) Continually seek out new opportunities  1.05†  0.30   0.74† -0.50 
(7k) Position to meet emerging demands  0.83† -0.80   1.04†  0.20 

Organization’s Risk-Taking      
(7d) Taking chances is an element of strategy  0.97† -0.10   1.01†  0.10 
(7h) Taking gambles is part of strategy  1.06†  0.40   1.04†  0.30 
(7l) Take above-average risks  0.92† -0.40   0.91† -0.40 

† Item meets mean-square statistic criteria for productive measurement (i.e., 0.50 – 2.00) (Linacre, 2006). 
MNSQ: mean-square statistic; ZSTD: mean-square fit statistic t standardized 
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Figure 4.7. Rating Scale Model-Generated Item-Person Maps: (A) Program Involvement and (B) 
Organization's Focal Emphasis 

 
Each ‘#’ is 2 persons; Each “.” is 1 person 

(A) Program Involvement (B) Organization’s Focal Emphasis

Organization’s Involvement
Q5c: Implemented changes for asthma management 
measure 
Q5d: Implemented changes for high-risk medications 
in elderly measure 
Q5a: Would be focused on Inland Empire Health Plan
quality measures regardless of financial incentive 
Q5b: Implemented changes for adherence measures

Organization’s Focal Emphasis
Q8a: Volume of work performed 
Q8d: Addressing Inland Empire Health Plan quality measures 
Q8c: Pharmacy financial performance 
Q8b: Quality of direct patient care services 
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Figure 4.8. Rating Scale Model-Generated Item-Person Maps: (A) Organization's Innovativeness, (B) 
Organization's Proactiveness, and (C) Organization's Risk-Taking 

 
  

Each ‘#’ is 2 persons; Each “.” is 1 person 

(A) Organization’s Innovativeness (B) Organization’s Proactiveness (C) Organization’s Risk-Taking

Organization’s Innovativeness
Q7j: Constantly experiments with new services 
Q7b: Known as an innovator 
Q7f: Provides leadership in developing new 
services 

Organization’s Proactiveness
Q7c: Take action in anticipation of future market 

conditions 
Q7k: Position to meet emerging demands
Q7g: Continually seek out new opportunities

Organization’s Risk-Taking
Q7h: Taking gambles is part of strategy 
Q7l: Take above-average risks 
Q7d: Taking chances is an element of strategy
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4.4 Discussion 

This research study sought to pilot test two previously developed questionnaires designed to 

survey pharmacists and pharmacy management who were working within pharmacies involved in a 

financial incentive program targeting medication-related quality measures (see Chapter 3). The 

intention of this study was to develop questionnaires that may be used to identify pharmacy factors 

that are associated with pharmacies’ performance in financial incentive programs. Response scale 

functionality assessment and psychometric evaluation of hypothesized constructs were performed to 

investigate questionnaire validity. 

Pharmacist Questionnaire 

Of those pharmacy management questionnaires returned, there was more representation from 

pharmacists working at chain pharmacies (N = 82, 72 %) in comparison to independent pharmacies 

(N = 32). Category functionality was first assessed to determine appropriate response options for each 

item in both questionnaires. Items in the pharmacist questionnaire had the endorsement of at least one 

respondent for each category. Although the entire response scale was used, a few of the items had a 

ceiling effect (e.g., 2a, 7b, 7c), where the responses were disproportionately endorsed on the right side 

of the response scale, or a floor effect (e.g., 9a, 14a, 14g), where response endorsement was clustered 

at the left end of the response scale (see Table 4.10). A previous study outlines the literature used to 

derive these items (Chapter 3). To investigate the pattern of ceiling and floor effects, response 

patterns from other studies were used as a comparison. Item 2a (“used interactive counseling with 

open-ended questions to optimize patient understanding”) was derived from a medication compliance 

tutorial for pharmacists (Herrier, 1995). In his article, Herrier described counseling techniques 

pharmacists should use with the intent of actively involving the patient to ignite a discussion that 

allows the pharmacist to assess the patient’s level of understanding. However, his article did not 

incorporate a survey component. Thus, the Herrier article suggests open-ended questioning is a 

common technique pharmacists use when counseling patients. With respect to items 7b (“automatic 
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refill program”) and 7c (“refill reminder”), other studies assessing the use of refill services surveyed 

whether pharmacies provided the service rather than frequency of use as captured in this study 

(Midwest Pharmacy Workforce Research Consortium, 2004; Praska et al., 2005). The National 

Pharmacist Workforce Survey conducted in 2004 found 23 percent of study pharmacies to use an 

automated patient refill reminder system (Midwest Pharmacy Workforce Research Consortium, 

2004). Similarly, Praska et al. identified 17 percent of 30 surveyed pharmacies providing refill 

services, including automatic refill (Praska et al., 2005). Alternatively, the majority of pharmacists 

surveyed in this study reported having an automatic refill program (82 %) and/or refill reminder 

service (89 %). Furthermore, pharmacists reported not only having the program, but frequently using 

the services with patients. 

The first example of an item with a floor effect (i.e., item 9a) assessed how frequently 

pharmacists evaluated patient’s laboratory values. From a 2005 survey of 262 pharmacy managers, 

Hansen et al. found only 11 percent reported monitoring therapy outcomes such as reduction in blood 

pressure or reduction in hemoglobin A1c (Hansen et al., 2006). This study found consistent results of 

14 percent of pharmacists reporting they collected patient laboratory values, of whom most (67 %) 

only assessed values sometimes. Items 14a (“time performing non-dispensing services) and 14g 

(“availability of patient medical information”) both aimed to assess pharmacists’ perceived barriers or 

facilitators for providing non-dispensing services. In a study of 256 pharmacists, Blake et al. found 

pharmacist indicated that a lack of time was the greatest barrier to offering patient-oriented services 

(Blake & Madhavan, 2010). Comparable results were identified in this study with over half (53 %) of 

the pharmacist survey participants reporting time was a barrier to providing non-dispensing services. 

Farris et al. assessed pharmacist’s perceived behavioral control with respect to ease or difficulty to 

obtain patient’s medical history (Farris & Schopflocher, 1999). On average, 230 pharmacists reported 

obtaining patient’s medical history was rated a 4.4, with seven being extremely easy (i.e., respondents 

were fairly neutral). In this study, however, 51 percent of pharmacists disclosed the availability of 

patient medical information was a barrier to their ability to provide non-dispensing services. 
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An IRT RSM demonstrated when items were grouped into “adherence management – 

counseling,” “asthma management,” “non-dispensing ability,” and “workload impact,” categories 

functioned to discriminate among respondents in this population. RSM analyses suggested the ‘about 

half the time’ response option for items grouped under “pharmacist-prescriber relationship” (items 5a, 

5b, 12a, 12b, 13a – 13b) and “workload impact” (items 17a – 17c) did not have the highest 

probability of endorsement (i.e., other categories were more likely to be selected). Although ‘about 

half the time’ did not have its own endorsement likelihood for these items, the percentage of 

respondents endorsing the middle category was above zero and ranged from 14 percent (items 13b 

and 13e) to 29 percent (items 17a and 17b). Thus, further testing should be performed for these items 

to determine if a large sample size is needed to reflect the discriminatory characteristics of the 

response scale or if response options should be modified. 

Once response scales were descriptively assessed and determined to be adequate for further 

analytic use, confirmatory analyses performed for hypothesized factor structures provided insight into 

the appropriateness of data reduction. CFA models for “adherence management –counseling,” 

“asthma management,” and “workload impact” latent constructs yielded significant item factor 

loadings, signaling these factors may be represented by their respective items. However, the RSM 

item-person maps for each construct illustrated items did not fully span the ranges for any of the 

latent variable continuums. For all three constructs, pharmacists of extreme high or low abilities were 

not evaluated due to the lack of items matching in difficulty along the latent continuum relative to 

pharmacist’s ability. A full coverage of the construct spectrum consists of items of difficulty levels 

that mirror the ability levels of pharmacist respondents. Moreover, items 11a (“underuse of controller 

therapy”) and 11b (“overuse of short-acting bronchodilators”) had estimations of the same difficulty 

level in the RSM analysis, signifying the prospect of measurement duplication. Additional 

psychometric assessment and cognitive debriefing with pharmacists may help to inform whether to 

retain both or only of these items in future questionnaire iterations. Additionally, all three of these 

constructs were just-identified and, thus, model fit was not assessed. For just-identified models (i.e., 
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the number of data variances and covariances is equal to the number of parameters estimated in the 

model where the degrees of freedom is zero), model fit indices may not be computed because one 

unique set of parameter estimates is computed for each model that perfectly fit the data (T. A. Brown, 

2015). Conclusions about the acceptability of model fit may not be made for these models with three 

items because it is not possible to compare these models to other conceivable solutions of the 

estimated variance-covariance matrix (i.e., there is only one solution for a three-factor model). In 

other words, specific hypotheses about the goodness-of-fit for just-identified models were not tested 

(Kline, 2016). To fully represent the entire spectrum of each construct, it is recommended future 

research to focus on expanding the item list for each factor and subsequent further psychometric 

assessment. Further research will also need to investigate the stability of the constructs in different 

populations to confirm their validity beyond this study. 

Factor structures tested for “pharmacist-prescriber relationship,” “patient counseling,” and 

“chronic disease management” were found to have poor model fit. Items tested for “pharmacist-

prescriber relationship” were derived from two constructs Doucette et al. previously used, 

“professional interaction” and “collaborative care,” and found to have less than adequate (coefficient 

a = 0.63) and acceptable (coefficient a = 0.92) reliability, respectively (see Chapter 3) (Doucette et 

al., 2005). Items were also derived from semi-structured interviews held with pharmacy managers 

participating in the community pharmacy P4P program and contributions from content experts during 

questionnaire development. For items modified from Doucette et al., a different five-point Likert 

frequency scale was used in this analysis, introducing a new dimension to evaluate that had not 

previously been tested. The IRT RSM assessment showed the middle category, “about half the time,” 

did not have its own endorsement peak. However, the frequency of respondents endorsing the 

category ranged from 14 percent to 21 percent, indicating the response option was endorsed some of 

the time. Additional investigation of the response scale is warranted to determine whether (1) 

pharmacists are unable to differentiate between all of the categories or (2) more respondents are 

needed to assess scale functionality. With the exception of the correlation between items 5b 
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(“recommended to change medication to cost-saving alternative”) and 13e (“use of high-risk 

medications in patients ³ 65 years”) (r = 0.39), all pairwise item correlations demonstrated moderate 

strength of association (i.e., r > 0.40), and five of the items (13a-13e) were strongly associated (r > 

0.70). Although the items were moderate to highly correlated, the model was not powered (b = 0.64) 

to be able to detect a model meeting goodness-of-fit criteria given the achieved sample size (N = 

114). Noteworthy is the CFI model fit index was 0.975, indicating the model had outstanding fit when 

evaluated with the model fit index least sensitive to sample size. To further refine this model to 

validly measure “pharmacist-prescriber relationship,” steps in construct development should be 

repeated: evaluating response scale functionality; adding items from literature and/or experts; 

conducting focus groups to identify gaps in the constructs; incorporating content experts to assess 

final item selection; conducting cognitive debriefing sessions with pharmacists to ensure 

understanding; and performing additional pilot testing with psychometric assessment (Fowler, 2014). 

As a part of item re-evaluation, the Mplus software output for the CFA suggested investigating the 

collapse of items 13a (“cooperation managing hypertension medication”) and 13b (“cooperation 

managing hypercholesterolemia medication”). Because these items both pertain to patients’ 

medication adherence, it may be necessary to only ask one global question about managing a patient’s 

adherence rather than investigating the specific therapies separately. Additional quantitative testing 

should aim to include a sample size large enough to power all structural equation modeling analyses 

to be able to detect model goodness-of-fit. 

Testing of the proposed “chronic disease management” construct revealed a couple of areas 

of improvement needed. First, the middle category, “about half the time,” again did not have its ow 

endorsement peak in the CFA. Additional cognitive debriefing sessions may be held to investigate the 

appropriateness of the response scale options. Second, the CFA yielded a not positive definite 

residual variance result, indicating an improper solution for this model. Improper solutions, such as 

estimation of negative error variances, tend to occur more commonly in small sample sizes and when 
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a model has fewer structural constraints (i.e., more degrees of freedom) (F. Chen, Bollen, Paxton, 

Curran, & Kirby, 2001). The specific case of an estimated negative error variance is referred to as a 

Heywood case (i.e., parameter estimate with an illogical value) (Kline, 2016). Rather than 

constraining the negative error variance to be positive, it is recommended to try and determine the 

source of the problem (Kline, 2016). For this model, the impact of sample size would be work 

exploring since the power to detect a good fitting model was 11 percent. To further develop this 

construct, similar steps described above for the “pharmacist-prescriber relationship” construct should 

be taken. There are a number of self-report instruments have been developed to target patient-reported 

self-efficacy as a measure of the effectiveness of chronic disease management programs (Lorig, 

1996). These may be used to identify or create other items for a clinician-reported outcome. 

Furthermore, successful attributes of chronic disease management programs may be identified and 

incorporated into a questionnaire to elicit from pharmacists whether successful care practices are 

integrated into their pharmaceutical care services (Greer et al., 2016). 

Factor structures for “adherence management – services” and “non-dispensing ability” were 

tested as reflective constructs and yielded poor model fit. However, it is arguably conceptually more 

appropriate to convey these constructs as formative. The distinction between a formative and 

reflective model is the relationship between the latent constructs and observed measures (i.e., items). 

A reflective model is appropriate when the construct determines the observed measures. 

Alternatively, a formative model should be specified when items represent defining attributes that 

collectively define the construct’s meaning. Jarvis, MacKenzie, and Podsakoff recommend 

conceptually evaluating the model in a number of different ways to determine whether the items for a 

construct are causal or effect indicators, resulting in reflective or formative constructs, respectively 

(Jarvis, MacKenzie, & Podsakoff, 2003). To qualify as a casual indicator, Jarvis, MacKenzie, and 

Podsakoff suggest the item: (1) should be conceptualized as a characterizing attribute of the latent 

construct; (2) should alter the construct if the item is modified; (3) should not fluctuate if the latent 

construct is altered; (4) does not necessarily correlate or share a “common theme” with other items; 
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(5) if removed, changes the conceptual meaning of the construct; (6) if altered, may not have any 

association with changes in other items defining the same construct; and (7) the causal indicator 

doesn’t have “the same antecedents and consequences” (Hennessy, Bleakley, & Fishbein, 2012; 

Jarvis et al., 2003). It has been discussed that the “adherence management – services” and “non-

dispensing ability” constructs meet the conceptual criteria outlined and should be evaluated in the 

future as formative. These constructs may not be tested as formative in this study because formative 

constructs along are unidentified and may not be analyzed as a single construct with only causal 

indicators. One way to test the model in the future is to incorporate it into a structural regression 

model where some variables are specified as outcomes (i.e., endogenous) (Kline, 2016). For a 

formative construct to be complete, it must be ensured that all construct components are covered in 

the observed measures. Therefore, both constructs should be assessed again for completeness and 

adjusted if necessary. 

Pharmacy Management Questionnaire 

Many of the pharmacy management reported they had adequate information about all of the 

performance measures specified for IEHP’s pharmacy P4P program. However, over one-third of the 

pharmacy management personnel surveyed responded they did not have adequate information about 

the scoring for the P4P program and they felt they did not receive adequate feedback regarding their 

pharmacy’s progress. These results indicate the health plan has adequately disseminated P4P program 

details regarding the specific quality measures, however pharmacy management are in more need of 

information and feedback as to the program’s scoring mechanism. 

 Overall, proposed constructs were psychometrically tested to evaluate the validity of eight 

latent variables: (1) “program understanding,” (2) “program involvement,” (3) “program’s financial 

salience,” (4) organization’s adaptability,” (5) “organization’s innovativeness,” (6) “organization’s 

proactiveness,” (7) “organization’s risk-taking,” and (8) “organization’s focal emphasis.” Response 

distributions were skewed more toward the agreement end of the response scale. Assessment with 
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IRT RSM demonstrated the response scale function for half of the latent constructs (“program 

understanding,” “program involvement,” “organization’s innovativeness,” and “organization’s risk-

taking”). Respondents had difficulty differentiating between “strongly disagree,” “disagree,” and 

“neither disagree nor agree” for the remaining tested constructs. Future research may explore whether 

scale selection is a function of sample size or if another set of response categories may be more 

appropriate to differentiate among pharmacy management to measure these items. 

 Of the four constructs eligible to test model goodness-of-fit with more than three items, 

“program involvement” was the only variable to demonstrate acceptable goodness-of-fit indices for 

all three indices. Noteworthy, however, was the low correlations of one of the items (“would be 

focused on IEHP quality measures regardless of financial incentive”) with the other three items in the 

model which focus on involvement with respect to specific quality measures. These four items were 

derived from semi-structured interviews (see Chapter 3) and have, therefore, been tested prior to this 

pilot study. Further research should validate this finding to confirm the stability of the adequacy of 

model fit. As more health plans initiate pharmacy P4P programs, future research may give insight into 

the generalizability of how involved in the quality measures pharmacies are in these programs. 

 “Adaptability,” defined as a company’s willingness to change when the business environment 

evolves (Lumpkin & Dess, 1996), has been evaluated in a previous study as an organizational factor 

that may affect a company’s ability to develop and implement intangible resources, such as 

“innovativeness,” “proactiveness,” and “risk-taking” (Thanigavelan Jambulingam et al., 2005). 

Jambulingam et al. used exploratory principal component factor analysis to assess the dimensionality 

of these factors. This study employed confirmatory analytic methods to validate these construct 

structures. Noteworthy is that constructs evaluated in this study included only three of the four items 

evaluated in Jambulingam et al. (Thanigavelan Jambulingam et al., 2005). The number of items were 

reduced based on expert evaluation and item selection during questionnaire development (see Chapter 

2). Factor analysis was unable to be conducted for “organization’s adaptability” in this study due to 

low number of endorsements for categories on the disagreement end of the response scale. Therefore, 
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the relationship between “organization’s adaptability” and organization’s “innovativeness,” 

“proactiveness,” and “risk-taking.” Constructs measuring organization’s “innovativeness,” 

“proactiveness,” and “risk-taking” were found to meet psychometric thresholds for significant 

relationships between the latent constructs and observed items. Although not all items were included, 

the results found in this study confirm the validation of the constructs Jambulingam et al. assessed 

with a reduced number of items. Furthermore, an organization’s readiness and ability to be 

innovative, proactive, and risk-taking has been conceptualized as subcomponents of an overarching 

domain, entrepreneurial orientation (Doucette et al., 2012; Thanigavelan Jambulingam et al., 2005). 

Further investigation of these constructs may explore the second order factor structure of 

entrepreneurial orientation to validate whether organization’s “innovativeness,” “proactiveness,” and 

“risk-taking” are subcomponents. IRT RSM demonstrated all constructs with good model fit 

(“program involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and 

“organization’s risk-taking”) covered only a limited part of the latent construct continuum. Further 

research is necessary to expand construct items to fully represent the latent variables of interest in this 

study. 

 Items measured to examine “program understanding” and “financial salience” were derived 

from a study Meterko et al. performed to develop a questionnaire evaluating physician attitudes 

toward financial incentive programs targeting quality measures (see Chapter 2) (Meterko et al., 2006). 

Three of the five items used in the Meterko et al. study were used to test the “program understanding” 

construct; Meterko et al. concluded these items demonstrated item-scale correlations ranging from 

0.43 to 0.62 (Meterko et al., 2006). Although polychoric correlations among items testing “program 

understanding” were either moderate (N = 6, 40%) or strong (N = 9, 60%), the CFA indicated poor 

model fit with respect to c2 and RMSEA model fit indices. It is possible poor model fit on these 

indices was a result of low sample size with a corresponding model power of 0.17 given that the CFI 

had a value of 0.978 (i.e., outstanding fit). Testing this construct with a larger sample size may yield 

better model fit. Items used to test “financial salience” were also derived from Meterko et al.’s study 
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as well as content experts and semi-structured interviews (see Chapter 2) (Meterko et al., 2006). The 

two items Meterko et al. evaluated in a physician population each had low item-scale correlations of 

0.34. In this study, however, 83 percent of the polychoric correlations between items were moderate 

or strong. The model resulted in a not positive definite residual correlation, signifying no conclusion 

about the factor structure may be made. In this case, the factor loading estimate for one of the items 

was above 1.0, which is out of the acceptable range for this parameter. This model was also 

underpowered (b = 0.08) and future studies with larger sample sizes may yield insight into the 

measurement of this construct. 

 The factor structure tested for “organization’s focal emphasis” resulted in poor model fit. 

Three of the four items were obtained from the National Pharmacy Workforce Study and were not 

previously assessed as a factor structure (Midwest Pharmacy Workforce Research Consortium, 2004). 

Interestingly, “volume of work performed” and “quality of direct patient care services” were 

negatively correlated, highlighting the two foci may inversely affect each other. Low correlations of 

items in general suggest there is no common theme of “organization’s focal emphasis” among these 

items. 

Limitations 

 The testing of these questionnaires has noteworthy limitations to be considered. First, the low 

response rate among pharmacists (19 %) and pharmacy management (17%) may not provide findings 

generalizable to the other pharmacies in IEHP’s network eligible for the pharmacy P4P program. 

Although some studies surveying pharmacists and management have experienced higher response 

rates (Doucette et al., 2009; Thanigavelan Jambulingam et al., 2005), other studies have also reported 

response rates 20 percent or lower (Hansen et al., 2006; Rene-Henri et al., 2009). It is not possible to 

know whether respondents in some way systematically differed from non-respondents with respect to 

pharmacy operations, attitudes toward P4P, and pharmacy organization characteristics. Small sample 

sizes for both questionnaires also impacted the power to test the factor structures of latent constructs. 
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 Second, self-report and desirability biases are inherent in survey research. Considering the 

nature of the survey questions were asking pharmacists to report their work habits and pharmacy 

management to characterize their pharmacy organization, there may be response bias associated with 

social desirability (i.e., respondents presenting themselves or their pharmacy organization in a 

favorable light). Pharmacists used all response categories for each survey item, suggesting social 

desirability bias may be minimal. Alternatively, respondents more frequently used the agreement end 

of the scale (i.e., ceiling effect) for some sections of the pharmacy management questionnaire, such as 

items in the “organization’s adaptability,” “organization’s innovativeness,” and “organization’s 

proactiveness” sections. The ceiling effect for some items in the pharmacy management questionnaire 

may also be due to the response category selection not being appropriate for this population. An 

attempt to minimize the effect of social desirability bias was made through the submission of surveys 

anonymously. 

 Third, a mixed-mode survey methodology of mail and web-based questionnaires was used 

due to pharmacies’ distribution preferences. Pharmacist questionnaires returned were about web-

based (N = 58, 51 %) and half mail (N = 56, 49 %). However, there was a large difference in the 

mode used for the pharmacy management questionnaires returned (mail = 77 percent, web-based = 23 

%), possible due to fewer questionnaires distributed via email. Samples sizes were too small to 

evaluate factor structures separately for distribution modes to assess for the presence of differential 

item functioning. Furthermore, survey distribution waves were not tracked and, therefore, it was not 

accessible to evaluate differences in respondent characteristics and response patterns between early 

and late responders. 

 Fourth, one of the limitations to using the WLSMV estimator is the inability of the Mplus 

software to calculate a residual correlation matrix. Although this specific estimator was appropriate 

for the type of data measured in the questionnaires (i.e., Likert scales), the restrictions in the 

developed software limit the amount of information available to diagnose reasons for model misfit. 
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4.5 Future Research and Conclusion 

Important opportunities exist to improve both questionnaires. For models found to have 

adequate model fit, it is recommended that future research augment the item list to cover a wider 

range of the constructs’ latent continuum spectrum. Constructs shown to have outstanding model fit 

per CFI criteria but poor model fit per c2 and RMSEA thresholds may be evaluated in a larger sample 

size to make more firm conclusions about construct validity. It is recommended for those constructs 

found to have poor model fit to expand and/or modify items and perform additional cognitive 

debriefing sessions to improve upon model fit and fully represent the entire spectrum of the latent 

construct. Finally, further testing of all constructs in larger sample sizes is warranted to determine 

construct validity stability. 

In summary, this study collected data for two questionnaires evaluating (1) pharmaceutical 

care services conceptualized to be associated with targeting medication-related quality measures and 

(2) pharmacy management’s attitudes toward a pharmacy P4P program. Furthermore, psychometric 

assessment of each questionnaire supplied initial validity evidence for three constructs for the 

pharmacist questionnaire (“adherence management – counseling,” “asthma management,” and 

“workload impact”) and four constructs for the pharmacy management questionnaire (“program 

involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and “organization’s 

risk-taking”). As pharmacy organizations are increasingly integrated into more financial incentive 

programs aimed at targeting process- and outcomes-related quality measures, it is essential to be able 

to measure pharmacy and management factors in order to determine which factor(s) impact pharmacy 

performance. 
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5 Latent Variable Relationships and Factors Associated with Quality Measures 

5.1 Introduction 

Quality of healthcare provision in the United States (US) is suboptimal (Davis, 2014). The 

Centers for Disease Control and Prevention (CDC) estimates each year in the US at least 1.7 million 

healthcare-associated infections occur (Centers for Medicare and Medicaid Services, 2013a). The 

CDC also estimates adverse medication events result in approximately 770,000 deaths and injuries 

annually. In fact, the Institute of Medicine (IOM) points out in their pivotal report, “Crossing the 

Quality Chasm,” that healthcare in the US often harms patients and frequently fails to produce the 

intended potential health benefits (Institute of Medicine Committee on Quality of Health Care in 

America, 2001). 

To address the gap in quality, IOM’s report stresses the need to redesign the healthcare 

system in a number of ways; one of which is to reexamine and restructure payment policies to 

incorporate a more blended remuneration approach that: (1) removes barriers inhibiting quality 

improvement; and (2) initiates incentives to motivate quality enhancement (Institute of Medicine 

Committee on Quality of Health Care in America, 2001). Historically in the US, fee-for-service 

(Eijkenaar et al.) and capitation (i.e., per case payment) remuneration methods have been used. These 

payment methods, the IOM contends, do not encourage or support the provision of quality healthcare. 

FFS rewards providers based upon service volume, which raises concerns about the potential overuse 

of services without a positive health or cost return to the system. Capitation and per case payments 

attempt to contain overutilization, however it raises the concern of underuse and denying patients 

services from which they would likely benefit. Currently, the majority of US healthcare 

reimbursement parallels a FFS model, whereby providers are compensated for volume of services and 

processes without considering quality, efficiency, patient outcomes, or cost management (American 

Society of Health-Systems Pharmacists). However, FFS is becoming quickly outdated and is being 

considered no longer an economically feasible method of allocating limited healthcare resources. 
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Given the shortcomings of a FFS reimbursement model, the payment landscape for healthcare 

in the US is undergoing structural and financial changes to transition away from traditional FFS to a 

value-driven model (Centers for Medicare and Medicaid Services, 2009). Within the value-driven 

framework, the healthcare system in the US is progressing toward reducing unnecessary services and 

rewarding positive patient health outcomes (Academy of Managed Care Pharmacy; American 

Pharmacists' Association, 2014). Value may be defined in a number of different ways but in the 

healthcare sector, value is typically classified as the balance between quality and cost (i.e., value = 

quality/cost) (Nau, 2009). Thus, value is optimized when quality is high and costs are minimal. In a 

value-based incentive healthcare system, value is measured by outcomes instead of volume, and the 

outcomes achieved are associated with payment for care (Pringle et al., 2014). 

In recent years, the Department of Health and Human Services has also started to shift the 

federal government to be a value-based purchaser of healthcare services that pursues to optimize 

quality while minimizing costs (Burwell, 2015). To drive healthcare quality improvement, Centers for 

Medicare and Medicaid Services (CMS), the largest payer in the US, has implemented P4P programs 

for: hospitals (Hospital Value-Based Purchasing) (Centers for Medicare and Medicaid Services, 

2015d); physician groups (Physician Value-Based Payment Modifier) (Centers for Medicare and 

Medicaid Services, 2015h); and for dialysis providers (End-Stage Renal Disease Quality Incentive 

Program) (Centers for Medicare and Medicaid Services, 2015b). Demonstration programs are in the 

development phases for nursing homes and home health providers (Centers for Medicare and 

Medicaid Services, 2015b, 2015c). Furthermore, the Patient Protection and Affordable Care Act 

(ACA) outlines specific provisions that guide CMS to explicitly address both quality and cost of 

healthcare. One proposed way to achieve a value-based healthcare system is to align financial 

incentives with proposed target quality measures. A common financial incentive used is pay-for-

performance (P4P), where healthcare providers are rewarded based on scores achieved on specific 

performance measures that may pertain to clinical quality; resource utilization; and/or patient-

reported outcomes (Korenstein et al., 2015). To date, P4P models have been directed at physicians, 
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physician groups, hospitals, health plans, and, most recently, pharmacies (Eijkenaar et al., 2013; 

Epstein, 2006; HealthPartners, 2014; Humana, 2008; Inland Empire Health Plan, 2015; Modi, 2015; 

Rosenthal et al., 2004; Rosenthal & Frank, 2006). 

Payers have historically recognized the pharmacist as a product dispenser and have viewed 

drug therapy as a commodity business (Nutescu & Klotz, 2007). Thus, to date, community 

pharmacists’ main reimbursement mechanism has been for product supply and assurance of accurate 

therapy distribution (Farris & Schopflocher, 1999; Stubbings et al., 2011). However, pharmacists 

have the therapeutic training and expertise to offer patient care services beyond solely product 

dispensing. Since the 1970’s, pharmacists have been progressing towards attaining reimbursement 

from third-party payers for pharmaceutical care services (PCS) other than product dispensing 

(Stubbings et al., 2011). Pharmacist cognitive services are defined as clinically oriented activities 

intended to enhance medication prescribing and use (Farris et al., 2002). Of the few pharmacy P4P 

program that are known to exist (or have previously existed), performance metrics have generally 

focused optimal medication use, such as adherence and high-risk medication use in the elderly, and 

cost containing measures, such as generic dispensing rate (HealthPartners, 2014; Humana, 2008; 

Inland Empire Health Plan, 2015; Modi, 2015). 

Little research to date has been conducted to examine the effect of introducing a financial 

incentive with pharmacies on medication-related quality measures. In theory, if pharmacists behave 

similar to other healthcare groups receiving P4P remuneration, then an improvement in the quality of 

pharmacy services should be observed (Nau, 2009). As more health plans initiate pharmacy P4P 

programs, there exists a need to define factors that should be considered for inclusion in analytic 

assessments of these financial incentive programs. Therefore, this study aimed to: (1) assess the 

magnitude of the relationship between pharmacy-related latent variables identified in two 

questionnaires (see Chapter 4); (2) evaluate construct redundancy of latent variables; and (3) 

determine factors associated with community pharmacies achieving quality measures in a pharmacy 

P4P program using a structural model. 
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5.2 Methods 

5.2.1 Research Design 

The study was a non-experimental, cross-sectional survey of pharmacists and pharmacy 

management. Pharmacy personnel surveyed for this study were affiliated with pharmacies in Inland 

Empire Health Plan’s (IEHP’s) community pharmacy network (Inland Empire Health Plan, 2015). 

IEHP is a California-based, not-for-profit healthcare organization serving Medicaid and Medicare 

beneficiaries. In October 2013, IEHP initiated a performance-based financial incentive program with 

eligible in-network community pharmacies. The community pharmacy P4P program was created to 

reward pharmacies that achieved certain medication-related quality measures for IEHP’s 

beneficiaries. The University of Arizona Institutional Review Board approved this study. 

5.2.2 IEHP Community Pharmacy P4P Program 

IEHP’s community pharmacy P4P program was created with the intention to improve 

medication-related quality measures for enrolled beneficiaries who were receiving pharmaceutical 

care from IEHP-affiliated community pharmacies. The health plan’s overarching goal was two-fold: 

(1) to determine community pharmacies’ roles in defining an outcomes-based payment model for 

medication therapy management (OutcomesMTM) services; and (2) to promote healthcare quality 

(Inland Empire Health Plan, 2015). IEHP’s affiliated community pharmacies were located in the 

Riverside and San Bernardino counties in Southern California (Inland Empire Health Plan, 2015). 

IEHP’s patient population included beneficiaries enrolled in Medi-Cal (i.e., California’s Medicaid 

population), Cal MediConnect (i.e., Medicare), Medicare Special Needs Plan, or the Healthy Kids 

Program. The community pharmacy P4P program moved beyond reimbursing pharmacies solely for 

dispensing. IEHP issued bonus payments to community pharmacies for achieving medication-related 

quality measure performance benchmarks. Quality measures included: medication adherence; proper 

medication management; and cost containment strategies for the health plan (see Table 5.2.1). 
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For any given quality measure, if a pharmacy met the ‘1st target’ threshold, the pharmacy 

would earn 50 percent of the quality measure’s point value. If the pharmacy met the ‘bonus target’ 

threshold, the pharmacy would earn the entire point value for the quality measure (i.e., 100 percent). 

For example, if the store’s percent of diabetic patients who successfully met the diabetes adherence 

measure criterion was 79 percent, the pharmacy would earn one and a half points for the diabetes 

medication adherence quality measure in that bonus payment cycle. Each bonus payment cycle was 

six months. The bonus cycle included in this study’s evaluation was March 2015 through August 

2015. A summed performance score of all of the quality measures was calculated at the end of each 

cycle, where ten (100 percent) was the maximum score value a store could earn in that cycle. The 

store’s bonus payment calculation is listed in Equation 5.2.1. 

Pharmacy P4P 
Bonus Payment = 

(Quality Measure Score Percentage) * (P4P bonus dollar) 
* (Number of Pharmacy Claims), 

Equation 5.2.1 

where the P4P bonus dollar was the amount paid per claim 
Inland Empire Health Plan was willing to pay for the P4P program. 

 

5.2.3 Questionnaires and Pharmacy Factors 

Two questionnaires were previously developed with the intent to measure pharmacy factors 

thought to be associated with community pharmacies achieving target performance thresholds for 

medication-related quality measures. The survey instruments were developed based on a theory-

derived conceptual framework; previously published questionnaires; and expert content evaluation 

and contribution. One questionnaire was designed for pharmacists and included items about the 

operations of the pharmacy and service provision. The second questionnaire was created for 

pharmacy management and included items eliciting perceptions about the community pharmacy P4P 

program and characteristics of the organization. Chapter 2 describes the development of the 

conceptual framework. Chapter 3 outlines the survey instrument development process. Chapter 4 
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describes the pilot testing of both surveys and initial psychometric evaluations of hypothesized latent 

variable measurement models. 

Pharmacist Questionnaire 

 The pharmacist survey instrument consisted of five sections: (i) pharmacy P4P program; (ii) 

pharmacy services; (iii) pharmacist workload; (iv) pharmacy practice site; and (v) pharmacist’s 

background. See Appendix 6.8 for the entire pharmacist questionnaire. 

In the first section, pharmacist respondents were asked to indicate his or her familiarity with 

the pharmacy P4P program. The second section was divided into a number of subsections to ascertain 

information about the frequency of pharmaceutical services offered in the pharmacy related to: (a) 

patient counseling; (b) identifying and managing adherence problems; (c) monitoring chronic disease 

outcomes; (d) identifying and managing potential drug-related problems; (e) asthma management; (f) 

relationship with prescribers; and (g) barriers to provision of care. With the exception of the barriers 

to provision of care subsection, items in the second section were measured using a 5-point Likert 

scale gauging the frequency of care services offered at the pharmacy: ‘Not Often,’ ‘Sometimes,’ 

‘About Half the Time,’ ‘Often,’ or ‘Very Often.’ Select items deemed not relevant for all pharmacies 

also included a ‘Not Applicable’ option. The barriers to provision of care subsection used a 5-point 

Likert scale designed to elicit the degree to which items were a barrier or facilitator in allowing the 

pharmacist to provide non-dispensing services (‘Strong Barrier,’ ‘Barrier,’ ‘Neither Barrier or 

Facilitator,’ ‘Facilitator,’ or ‘Strong Facilitator’). Items in sections (Dharmarajan et al.) through (iv) 

used a recall time reference of ‘in the past week’ for pharmacists to use when responding to each 

item. The time frame was selected to ascertain the nature of ‘usual care’ provision within the 

pharmacy without burdening the respondent with too long of a recall period (e.g., in the past six 

months). 

 The purpose of the third section was to gather information about the pharmacist’s weekly 

work commitments. Each pharmacist was asked to quantify the percentage of time he or she 
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estimated spending on medication dispensing, patient care services, and/or other activities during his 

or her typical work week. A 5-point Likert scale was used to measure the pharmacist’s perception of 

his or her pharmacy organization’s focus on the type of work a pharmacist accomplishes during a 

work shift (‘No Emphasis,’ ‘A Little Emphasis,’ ‘Moderate Emphasis,’ ‘A Lot of Emphasis,’ or 

‘Extreme Emphasis’). Lastly, workload perceptions were obtained from items with a 5-point impact 

Likert response scale: ‘Very Negative Impact,’ ‘Negative Impact,’ ‘Neutral Impact,’ ‘Positive 

Impact,’ or ‘Very Positive Impact.’ 

 In the fourth section of the pharmacist questionnaire, pharmacists were asked to respond to 

items regarding the pharmacy practice site’s work environment and software system identification 

capabilities. In regards to the work environment, pharmacists were asked to list the number of 

pharmacists and/or technicians working during their shifts; average shift length; and prescription 

dispensing volume (per pharmacist and per store). The software items focused directly on questioning 

whether the pharmacy’s software program had the capability to display medication details about 

medication adherence, asthma medication utilization, and/or high-risk medication use in elderly 

patients (i.e., ³65 years). Pharmacists were also asked whether they had access to the pharmacy store 

performance tracker called the Electronic Quality Improvement Platform for Plans and Pharmacies 

(EQuIPP). EQuIPP is a web-based program designed to track and report a pharmacy’s performance 

on the specific medication-related quality measures targeted in IEHP’s pharmacy P4P program 

(Pharmacy Quality Solutions, 2015). 

 In the final section of the questionnaire, the pharmacist was asked to report his/her gender, 

position in the pharmacy, degrees completed, and years of experience working as a pharmacist. 

Pharmacists were also given the option to list any other pharmacy services provided at the site not 

mentioned in the questionnaire they believed may help to address the quality measures in IEHP’s 

pharmacy P4P program. 
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Management Questionnaire 

 The pharmacy management questionnaire consisted of four sections: (i) pharmacy P4P 

program; (ii) pharmacy organization’s characteristics; (iii) pharmacy practice site; and (iv) 

background information. See Appendix 6.9 for the entire pharmacy management questionnaire.  

In the first section, items were included to ascertain the pharmacy management 

representative’s: awareness and understanding of the pharmacy P4P program; involvement in the 

program; and perceived financial salience of the program. For the majority of the items, a 5-point 

Likert scale was used to obtain the respondent’s agreement with each statement (‘Strongly Disagree,’ 

‘Disagree,’ ‘Neither Disagree nor Agree,’ ‘Agree,’ or ‘Strongly Agree’). For select items, a ‘Not 

Applicable’ option was included in the agreement scale. In the second section, information about 

specific aspects of the pharmacy organization was obtained, including: adaptability, innovativeness, 

proactiveness, and risk-taking (Doucette et al., 2012; Thanigavelan Jambulingam et al., 2005). The set 

of items included in the third section were identical to the organization’s focal emphasis items 

included in the pharmacist questionnaire. The fourth section elicited the following background 

information about each respondent: gender, position in the pharmacy, and degrees completed. 

Data Collection 

Surveys were disseminated using two distribution modes: (1) postal mail; and (2) 

electronically. Survey distribution mode was based upon the preference of the pharmacy organization. 

Both dissemination methods used a modified Dillman method for data collection (Dillman, 1991). 

Survey responses were collected from July 21, 2015 through September 30, 2015. A full description 

of the data collection process may be found in Chapter 4. 

5.2.4 Study Sample 

Community pharmacies meeting the following inclusion criteria were eligible for study 

inclusion: (1) a contracted health plan community pharmacy provider with IEHP; (2) in good standing 
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with the health plan; (3) located in specified California counties; (4) have an annual prescription 

volume for IEHP beneficiaries that exceeds 1,000 prescriptions; and (5) in operation during the entire 

program evaluation period (i.e., October 1, 2013 through September, 30 2015). Over 600 health plan-

affiliated pharmacies were invited to voluntarily participate in the pharmacy P4P program; those 

choosing to participate signed an agreement with IEHP. Pharmacies were included in this study 

regardless of their P4P participation status. The target population for the pharmacist questionnaires 

was staff pharmacists working in IEHP network pharmacy stores. The target population for the 

management questionnaires was management personnel within the pharmacy organization who were 

involved with the pharmacy P4P program. 

A total of 146 pharmacist questionnaires were returned. Not enough survey responses were 

returned to conduct analyses for correlated data and, therefore, one questionnaire was selected from 

the multiple surveys submitted from a single pharmacy site. Questionnaires representative of the 

pharmacy site were selected based upon the employee’s position (i.e., full-time pharmacist was 

selected over a part-time pharmacist); reported time performing pharmaceutical care services (i.e., 

spending a larger percentage of time performing pharmaceutical care services was selected over 

spending a larger percentage of time dispensing prescriptions); and the average number of 

prescriptions dispensed during each shift (i.e., a larger number of prescriptions dispensed was 

preferred over fewer prescriptions). Of the 146 questionnaires, 114 were deemed usable for analyses 

(see Chapter 4). 

A total of 65 management questionnaires were returned and usable. To account for the 

correlation among multiple pharmacy management respondents working for the same pharmacy 

organization, multilevel structural equation modeling was used for all statistical analyses described 

below. 
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Table 5.2.1. Inland Empire Health Plan's Pharmacy Pay-for-Performance Quality Measures, 
Benchmarks, and Point Values (Inland Empire Health Plan, 2015) 

Quality Measure Description 1st 
Target 

Bonus 
Target Point Value 

Diabetes  
Medication Adherence* 

 

Percent of enrolled beneficiaries 18 
years or older with a PDCa at 80 
percent or over across the classes of 
diabetes medicationsb during the 
measurement period.   

71% 77% 1.5 

Hypertension  
Medication Adherence* 

 

Percent of beneficiaries 18 years and 
older with a PDC at 80 percent or 
over for renin-angiotensin system 
antagonist medicationsc during the 
measurement period. 
 

72% 79% 1.5 

Hypercholesterolemia 
Medication Adherence* 

 

Percent of enrolled beneficiaries 18 
years of older with a PDC at 80 
percent or over for statin cholesterol 
medication(s) during the 
measurement period. 
 

68% 75% 1.5 

Absence of  
Controller Therapy in 
Asthmatic Patients** 

 

Percent of enrolled beneficiaries 18 
years or older with asthma who were 
dispensed more than 3 canisters of 
short acting beta2 agonist inhalers 
over a 90-day period and who did not 
receive controller therapy during the 
same 90-day period. 
 

30% 25% 2.25 

Use of High-Risk 
Medications in Elderly** 

 

Percent of enrolled beneficiaries 65 
years or older who received two or 
more prescription fills for the same 
high-riskd during the period 
measured. 
 

8% 5% 2.25 

Generic Dispensing Rate* 
 

Percent of generic medications to 
total medications dispensed. 
 

83% 85% 1 

a PDC = proportion of days covered; PDC was calculated as the total number of days the patient had dispensed 
medication divided by the number of days before the next prescription refill. Patients were deemed adherent if 
the proportion of days covered is at least 80%. 
b Diabetes medication = biguanide drug, a sulfonylurea drug, a thiazolidinedione drug, or a dipeptidyl peptidase-
4 inhibitor; plan members taking insulin were not included 
c Hypertension medication = angiotensin converting enzyme inhibitor, angiotensin receptor blocker, or a direct 
renin inhibitor 
d High-risk medications included in the calculation may be found at: 
http://pqaalliance.org/images/uploads/files/HRM%20Measure%202013website.pdf 
* A higher percentage indicated successful achievement of the quality measurement.  
** A lower percentage indicated successful achievement of the quality measurement. 
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5.2.5 Statistical Analysis 

Structural Equation Modeling (Roughead et al.): Measurement Models 

Measurement Modeling Process 

For each of the three aims addressed in this study, the modeling process was divided into four 

stages: (1) model specification; (2) model estimation; (3) model evaluation and modification; and (4) 

model interpretation. An in-depth description of each of these stages may be found in Chapter 4 under 

Confirmatory Factor Analysis. The steps of model specification consisted of: (1) stating measurement 

model hypotheses to be tested via path diagrams; (2) statistically identifying the model; (3) 

considering sample size; (4) and addressing missing data. For model estimation, the mean- and 

variance-adjusted weighted least squares (WLSMV) estimator was used, as it is appropriate for 

categorical indicators and necessitates less restrictive sample size requirements (T. A. Brown, 2015; 

Flora & Curran, 2004). Evaluation of measurement models and model interpretation were specific to 

the aims for this chapter and are described for each aim below. The extent to which measured 

indicators (i.e., questionnaire items) had missing data was examined. List wise deletion of missing 

variables was used, as this is a requirement of WLSMV estimation (Kline, 2016). 

Latent Variables 

Latent variables used in the analyses performed in this study were those that were found to 

have acceptable measurement model fit in Chapter 4. From the pharmacist questionnaire, a total of 

seven latent variables were evaluated for model fit: (1) “adherence management – services,” (2) 

“adherence management – counseling,” (3) “asthma management,” (4) “pharmacist-prescriber 

relationship,” (5) “chronic disease management,” (6) “non-dispensing ability,” and (7) “workload 

impact.” Only three of the seven latent variables were determined to have acceptable model fit: (1) 

“adherence management – counseling,” (2) “asthma management,” and (3) “workload impact.” From 

the pharmacy management questionnaire, eight latent variables were assessed for model fit (see 
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Chapter 4): (1) “program understanding,” (2) “program involvement,” (3) “program’s financial 

salience,” (4) “organization’s adaptability,” (5) “organization’s innovativeness,” (6) “organization’s 

proactiveness,” (7) “organization’s risk-taking,” and (8) “organization’s focal emphasis.” Half of the 

latent variables using items measured in the pharmacy management questionnaire were determined to 

have adequate model fit: (1) “program involvement,” (2) “organization’s innovativeness,” (3) 

“organization’s proactiveness,” and (4) “organization’s risk-taking.” Table 5.2.2 lists all latent 

variables tested in Chapter 4 and denotes which latent variables were deemed to have acceptable 

model fit. 

Table 5.2.2. Hypothesized Latent Variables (Factors) and Corresponding Observed Variables (Items) for 
Pharmacist and Pharmacy Management Questionnaires 

Latent Variable (η) Observed Items 
Pharmacist Questionnaire* 

η1: Adherence Management - services 4a – 4c; 7a – 7g 
η2: Adherence Management - counseling‡ 6a – 6c  
η3: Asthma Management‡ 11a – 11c 
η4: Pharmacist-Prescriber Relationship 5a; 5b; 12a; 12b; 13a – 13e 
η5: Chronic Disease Management 8a; 8b; 9a; 9b 
η6: Non-Dispensing Ability 14a – 14j 
η7: Workload Impact‡ 17a – 17c 

Management Questionnaire† 
η1: Program Understanding 3a; 3b; 4a – 4d 
η2: Program Involvement‡ 5a – 5d 
η3: Program’s Financial Salience 6a – 6d 
η4: Organization’s Adaptability 7a; 7e; 7i 
η5: Organization’s Innovativeness‡ 7b; 7f; 7j 
η6: Organization’s Proactiveness‡ 7c; 7g; 7k 
η7: Organization’s Risk-Taking‡ 7d; 7h; 7l 
η8: Organization’s Focal Emphasis 8a – 8d 
* Items from Pharmacist Questionnaire (see Appendix 6.8). 
† Items from Pharmacy Management Questionnaire (see Appendix 6.9). 
‡ Latent variables determined to have acceptable model fit in Chapter 4. 
 

SAS v9.3 software was used for data management and descriptive analyses (SAS Institute 

Inc., 2015). Mplus v7.4 software was used to perform SEM analyses (Muthén, 1998-2011). 

(Aim 1) Correlations Between Latent Variables 

Correlations between latent variables were calculated to investigate variable associations. The 

strength of an association between two latent variables was determined based on the value of the 
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correlation coefficient: 0.10 = “small;” 0.30 = “medium;” and 0.50 = “large” (Cohen, 1992). Figure 

5.2.1. illustrates a generic path diagram of a measurement model depicting two latent variables and an 

estimated correlation coefficient. 

Figure 5.2.1. Path Diagrams of a Measurement Model Depicting an Estimated Correlation Parameter 
(Ψ21) Between Two Latent Variables (η1 and η2) 
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latent variables assessed in Chapter 4. Depicted in Figure 5.2.2 are the correlations among latent 

variables found to have adequate model fit in Chapter 4. Listed in Table 5.2.3 are the pairs of latent 

variables and correlation coefficients for latent variables measured with items from the pharmacist 

questionnaire found to have adequate model fit. Depicted in Figure 5.2.4 and Table 5.2.4 are the 

correlations between variables measured using the pharmacy management questionnaire. To test 

whether latent variables were correlated, the hypotheses were stated for each analysis as: 

H0: ψ = 0  
HA: ψ ≠ 0; where:  

 
ψ = correlation coefficient between two latent variables. 

 

 

Figure 5.2.2. Path Diagram of Correlations Between All Latent Variables Measured Using the 
Pharmacist Questionnaire 
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Figure 5.2.3. Path Diagram of Correlations Between Latent Variables with Adequate Model Fit 
Measured Using the Pharmacist Questionnaire 
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Figure 5.2.4. Path Diagram of All Correlations Between Latent Variables Measured Using the Pharmacy 
Management Questionnaire 
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Figure 5.2.5. Path Diagram of Correlations Between Latent Variables with Adequate Model Fit 
Measured Using the Pharmacy Management Questionnaire 
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RMSEA fit index (MacCallum et al., 1996). This empirically validated approach allows for direct 

power estimation, where effect size is defined in terms of null and alternative values of the RMSEA 

fit index (MacCallum et al., 1996). Preacher and Coffman’s online sample size and power estimation 

calculator developed for structural equation modeling using MacCallum et al.’s RMSEA estimation 

technique was used to estimate power (Preacher, 2006). 

The inputs of the power calculation were: (1) sample size; (2) alpha value (0.05); (3) degrees 

of freedom (difference between unknown and known parameters); (4) hypotheses values for the 

RMSEA goodness-of-fit statistic (null: 0.10; alternative: 0.05). Degrees of freedom for each 

measurement model were calculated as the difference between the number of data points and number 

of parameters to be estimated. The number of data points in a measurement model was calculated as 

the number of nonredundant sample variances and covariances, using the equation (T. A. Brown, 

2015): 

 

Number of data points = (p(p + 1)/2, where: Equation 5.2.2 

p is the number of measured indicators (i.e., items).  

 

 

The number of estimated parameters was calculated by summing the factor loadings, error variances, 

and correlation coefficient. The number of known data points; estimated parameters; degrees of 

freedom; and power are listed in Appendix 6.33 and Appendix 6.34 for the pharmacist and pharmacy 

management questionnaires, respectively. 

 (Aim 2) Model Evaluation: Construct Redundancy 

In SEM, it is customary to analyze several competing models and compare the results (Kline, 

2016). Several scenarios exist where it is appropriate to analyze competing models: (1) the original 

tested model fits the data well, however there is a competing model based on alternate hypotheses that 
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may also explain the observed relationships between variables; (2) several competing theoretical 

models exist that are all plausible conceptually; and/or (3) the original model does not fit the data well 

and must be modified to investigate whether model adjustments result in better model fit (Werner, 

2010). Construct redundancy falls under the first example where there are two well-fitting 

measurement models, however it is possible that the two models would be better represented by one 

global construct. Latent variables determined in Aim 1 to have correlation of 0.50 or greater, which is 

considered a large correlation, were assessed to identify whether constructs were redundant (i.e., two 

latent variables could be measured with one more global construct) (Cohen, 1992). 

Two statistical methods were used to evaluate construct redundancy: (1) chi-square difference 

test (χ2
D); and (2) change in model comparative fit index (ΔCFI) (Kline, 2016). For both analyses, the 

constrained model would represent a scenario where the indicators for the two latent variables only 

load onto one latent variable (see Figure 5.2.2a); and the unconstrained model would represent a 

scenario where indicators for two latent variables load onto both latent variables (i.e., model with 

additional paths/parameters estimated) (see Figure 5.2.2b). In a test of construct redundancy, the 

purpose was to determine whether a one-factor measurement model could more parsimoniously 

represent a construct rather than a two-factor measurement model. 
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Figure 5.2.6. Path Diagram of: (a) A Constrained, One-Factor Model; and (b) An Unconstrained, Two-
Factor Model 
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The null hypothesis for this test indicates the models were the same (i.e., the constrained would be 

retained) and the alternative hypothesis suggested the model was over-simplified and the 

unconstrained model was retained (i.e., indicators did not load onto both latent variables). 

The second way construct redundancy was evaluated used the comparative fit index (CFI) 

difference (ΔCFI) test (F. F. Chen, 2007; Cheung & Rensvold, 2002). For the ΔCFI test, the 

difference in CFI goodness-of-fit values estimated for the unconstrained and constrained 

measurement models was calculated. If the difference did not exceed -0.01, then the constrained (one-

factor) model was retained (i.e., there was no difference in the measurement models and the more 

parsimonious, one-factor model is best to retain). 

 The same power calculation described above was used to estimate power for nested model 

construct redundancy tests for the pharmacist and pharmacy management questionnaires are listed in 

Appendix 6.35 and Appendix 6.36, respectively. A power calculation was estimated for each 

constrained (one-factor) model to be tested in the construct redundancy analyses are listed in 

Appendix 6.37 and Appendix 6.38 for the pharmacist and pharmacy management questionnaires, 

respectively. 

SEM: Structural Model 

Structural Modeling Process 

 For a structural model in SEM, dependent and independent variables are referred to as 

endogenous and exogenous variables, respectively. Each endogenous variable has at least one 

associated exogenous variable that is expected to “cause” the endogenous variable (Kline, 2016). 

Whatever causes the exogenous variable(s) is not specified in the model and is, therefore, “unknown” 

with respect to what is of interest in the model. In a measurement model (i.e., confirmatory factor 

analysis [CFA]), all factors are exogenous (i.e., independent variables) and assumed to co-vary when 

there are multiple latent variables (T. A. Brown, 2015). In contrast, the structural model in SEM tests 

causal effects between factors and other observed variables using structural regression models (Kline, 
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2016; Sookaneknun et al.). If latent variables are included in the SR model, it is important that an 

adequate measurement model using CFA be specified first before conducting a SR (see Chapter 4). 

Specification of SR models may be: (1) fully latent, where every variable in the structural part of the 

model is latent with multiple observed indicators; or (2) partially latent, where at least one variable in 

the SR model is a single, observed indicator (Kline, 2016). 

For structural model estimation, the WLSMV estimator was used, as it is appropriate for 

categorical indicators and necessitates less restrictive sample size requirements (T. A. Brown, 2015; 

Flora & Curran, 2004). SAS v9.3 software was used for data management and descriptive analyses 

(SAS Institute Inc., 2015). Mplus v7.4 software was used to perform SEM analyses (Muthén, 1998-

2011). Outlined below is the third aim of this chapter. 

(Aim 3) Factors Associated with Achieving Quality Measures  

 The third aim focused on analyzing the relationship between exogenous pharmacy factors and 

endogenous medication-related quality measures. Figure 5.2.7 illustrates the hypothesized 

relationships between the variables before latent variables were formally psychometrically tested (see 

Chapter 4). Figure 5.2.8 and Figure 5.2.9 demonstrate the updated diagrams of the structural models 

with latent constructs satisfying model criteria to be used as a latent variable (see Chapter 4). 
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Figure 5.2.7. Hypothesized Path Diagram of Structural Model Depicting Hypothesized Relationships 
Between Pharmacy Factors and Medication-Related Quality Measures 
Latent variables are shown as ellipses and observed variables are depicted with rectangles. Straight, single-
ended arrows represent paths from (i) latent constructs to observed, manifest variables (items/indicators); or 
(Dharmarajan et al.) latent constructs to observed, exogenous variables. Curved, double-ended arrows represent 
correlations between latent variables. 
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Figure 5.2.8. Structural Model for Absence of Asthma Controller Therapy Outcome 
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variable was a quality measure IEHP selected as a targeted outcome for the community pharmacy 

P4P program.  Quality measures consisted of: (1) Center for Medicare and Medicaid Services (CMS) 

Medicare Part D Star rating measures (Centers for Medicare and Medicaid Services, 2013c); (2) a 

Pharmacy Quality Alliance (PQA) Inc. measure; and (3) a plan-specific measure (Inland Empire 

Health Plan, 2015). All six dependent variables were calculated as a proportion (see Equation 5.2.4). 

The mean and variance were freely estimated for all dependent variables. 

 

Dependent  
      Variables    = 

Number of Patients Achieving Successful 
Outcome for the Quality Measure  

Equation 5.2.4 

 Number of Patients Meeting Inclusion Criteria 
for the Quality Measure 

 

Table 5.2.1 outlines the criteria for the numerator and denominator specified in the proportion 

calculation for each dependent variable. Numerator and denominator values were calculated using the 

health plan’s pharmacy claims data. The calculation was based on a rolling score starting with 

January 1, 2015. Patients were included in the pharmacy store’s proportion calculation based upon the 

number of times he or she frequented the store during the quality measure calculation time period 

(i.e., every 45 days). A third party vendor, Pharmacy Quality Solutions, performed the numerator and 

denominator calculations and shared the data for this study (Pharmacy Quality Solutions, 2015). 

Exogenous/Independent Variables 

 Exogenous variables were selected from final measurement models that assessed observed 

indicators from the pharmacist questionnaire. Psychometric results from Chapters 4 and the first two 

aims of Chapter 5 informed variable selection. For the absence of controller therapy in patients with 

asthma observed, endogenous variable, three latent, exogenous variables were included in the 

structural model to evaluate their association with the endogenous variable: (1) “asthma 

management,” (2) “adherence services – counseling,” and (3) “workload impact” (see Figure 5.2.8). 

For the remaining five observed, endogenous variables, two latent, exogenous variables were 
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included in the respective models: (1) “adherence services – counseling,” and (2) “workload impact” 

(see Figure 5.2.9). 

Model Goodness-of-Fit Indices and Model Interpretation 

Structural model fit was assessed using various model fit indices, including: (1) absolute fit 

indices; (2) parsimony fit index; and (3) incremental fit indices (Hooper et al., 2008). Table 5.2.5 

provides a brief description of each index along with the metric used for the specific index to assess 

model fit. A detailed description of each fit index may be found in Chapter 4. No unanimous 

consensus on index threshold cutoffs exist for model goodness-of-fit indices because the indices are 

differentially impacted by various aspects of the analytic situation, such as: (1) sample size; (2) model 

complexity; (3) estimation method (e.g., maximum likelihood, weighted least squares); (4) type and 

amount of misspecification; (5) data normality; and (6) data type (T. A. Brown, 2015). In cases where 

the fit index was “marginally” close to the specified threshold outlined above, the consistency of 

model fit identified by other indices was taken into consideration in tandem with the analytic 

situation. For example, when the sample size is somewhat small, a RMSEA index of 0.08 may not be 

as large of a concern if all other fit indices suggest “good” model fit (T. A. Brown, 2015). Therefore, 

multiple sources of information were considered when evaluating model fit (i.e., fit indices from 

various index groups). If the structural model was found to have acceptable model fit, relationships 

between exogenous and endogenous variables (β), were evaluated for magnitude and significance. 
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Table 5.2.5. Description of Goodness-of-Fit Indices (Kline, 2016) 

Goodness-of-fit Index Description Metric to Assess Model Fit 

Absolute Fit 

χ2 test statistic 

Likelihood ratio test between 
unstructured variance-covariance 
matrix (S) versus structured variance 
covariance matrix (Σ) 

P>0.05 indicates that model 
sufficiently reproduces sample 
variances and covariances  

Parsimony Correction 

Root mean square error of 
approximation (RMSEA) 

Noncentrality-based with known 
distribution. Compensates for effect of 
model complexity (i.e., favors model 
parsimony with greater number of 
degrees of freedom left over)  

• Values ≥0, where smaller is 
better 

• Poor fit: >0.10 
• Mediocre fit: 0.10-0.08 
• Acceptable fit: 0.08-0.05 
• Good/Great fit: ≤0.05 
• Confidence interval computed 

to indicate precision of 
estimate 

Comparative Fit 

Comparative Fit Index (CFI) 

Normed, noncentrality-based. 
Evaluates (S) relative to a more 
restricted, independence model that 
assumes no covariance between items. 

• Ranges from 0 to 1, where 
larger is better 

• Poor fit: <0.85 
• Mediocre fit: 0.85-0.90 
• Acceptable fit: 0.90-0.99 
• Very Good/Outstanding fit: 

>0.95 

Tucker-Lewis Index 

Non-normed. Similar to CFI, but also 
incorporates penalty function for 
adding freely estimated parameters that 
do not markedly improve model fit. 

• May fall outside 0 to 1 range, 
however larger is better 

• Poor fit: <0.85 
• Mediocre fit: 0.85-0.90 
• Acceptable fit: 0.90-0.99 
• Very Good/Outstanding fit: 

>0.95 
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5.3 Results 

Respondent Characteristics and Pharmacy Performance 

A total of 146 pharmacists from 114 unique stores submitted completed questionnaires, 

representing 19 percent of the surveyed pharmacies (N = 604). Of the 146 questionnaires, 114 were 

deemed most representative of the pharmacy and were retained for analyses (i.e., respondent 

reporting working at the pharmacy full time, more time was spent performing pharmacy care 

services). Respondent characteristics and item responses for the 114 pharmacist respondents were 

reported in Chapter 4. Of the respondents, approximately half submitted questionnaires via mail (N = 

56 [49%]) and the remaining questionnaires were completed via an online questionnaire portal (N = 

58 [51%]). Although a few pharmacists reported having an ownership or partnership stake in the 

pharmacy (N = 15 [13%]), the majority of pharmacist respondents practiced at a pharmacy chain (N = 

80 [70%]). Most respondents reported holding pharmacy manager positions (N = 74 [65%]) and 

many were working as full time pharmacists (N = 66 [58%]). On average, pharmacists had 16 years 

(standard deviation: 10 years) of work experience since obtaining a pharmacy degree (Doctorate of 

Pharmacy, N = 64 [56 %]; Bachelor of Science in Pharmacy, N = 46 [40%]). 

In total, 65 pharmacy management representatives submitted pharmacy management 

questionnaires. A full report of pharmacy management respondent characteristics and item responses 

were reported in Chapter 4. The majority of questionnaires were submitted via mail (N = 50 [77%]). 

The 65 respondents collectively managed 170 pharmacies, 100 (59%) of which were pharmacies 

eligible to be included in IEHP’s pharmacy P4P program (17% of the 604 pharmacies invited to 

participate in the survey). Of these 100 pharmacies, almost half (N = 49 [43%]) had a corresponding 

pharmacist questionnaire submitted from the same pharmacy. About two-thirds of the respondents 

were affiliated with an independent community pharmacy (N = 44 [68%]). Nearly half of the 

respondents were either an owner or partner of the community pharmacy (N = 32 [49%]). Most of the 

respondents held a pharmacy manager position (N = 39 [71%]), followed by pharmacy district 
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manager (N = 11 [20%]) and other management positions (N = 5 [9%]). Among respondents 

affiliated with chain or supermarket pharmacies (N = 23 [35%]), there were five pharmacy 

organizations from which multiple questionnaires were returned. Respondents from the same 

pharmacy organization were clustered together for a total of 50 groups used to perform multilevel 

confirmatory factor analyses. 

Both pharmacist and pharmacy management respondents were asked about their awareness of 

IEHP’s pharmacy P4P program. Although almost half of the pharmacist respondents (N = 54 [47%]) 

had heard about the program and knew the medication-related quality measures targeted, a quarter of 

the pharmacists (N = 29 [25%]) had never heard of the program. In contrast, the greater part of the 

pharmacy management respondents (N = 58 [89%]) had heard about IEHP’s pharmacy P4P program, 

of which almost three-quarters (N = 40 [69%]) knew which quality measures were used to score 

pharmacies’ performance. With respect to the EQuIPP pharmacy performance tracker, the majority of 

pharmacist questionnaire respondents reported never using the dashboard (N = 84 [74%]), of which 

more than half did not know if the pharmacy had EQuIPP (N = 39 [64%]). Alternatively, slightly over 

half of the pharmacy management respondents (N = 34 [52%]) reported using EQuIPP to track 

pharmacy store performance on IEHP’s quality measures. Of the pharmacy management using 

EQuIPP, half (N = 17 [50%]) used the dashboard occasionally as new updates released (i.e., every 45 

days). Details pertaining to the characteristics of questionnaire respondents and the pharmacy practice 

sites are delineated in Chapter 4. 

 Pharmacies were eligible to participate in IEHP’s pharmacy P4P program if they met the 

following criteria: (1) a contracted health plan community pharmacy provider with IEHP; (2) in good 

standing with the health plan; (3) located in specified California counties; (4) have an annual 

prescription volume for IEHP beneficiaries that exceeds 1,000 prescriptions; and (5) in operation 

during the entire program evaluation period (i.e., October 1, 2013 through September, 30 2015). 

Pharmacy P4P program participation was based on each pharmacy’s participation status at the time of 

survey dissemination (i.e., W-9 form submitted to IEHP). Although all pharmacies surveyed were 
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eligible to participate in IEHP’s pharmacy P4P program, only 73 of the pharmacies (64%) with 

pharmacists returning questionnaires had registered with IEHP to formally be a part of the program 

and receive performance-based bonus payments at the time of survey dissemination. 

The 114 pharmacies’ number of eligible patients for and performance on each quality 

measure is displayed Table 5.3.1. Patient requirements for a pharmacy to be evaluated varied by type 

of quality measure due to variations in the patient population pharmacies served. For example, 

pharmacy eligibility to be assessed for performance on the diabetes medication adherence quality 

measure specified that pharmacies must service patients prescribed certain diabetes medications 

during the measurement period (April 1, 2015 to September 30, 2015) (see Table 5.2.1 for quality 

measure definitions). The number of pharmacies meeting eligibility requirements for each of the 

quality measures ranged from 82 pharmacies (72%) for the absence of controller therapy in patients 

with asthma quality measure to all 114 pharmacies (100%) for the hypertension medication 

adherence, hypercholesterolemia medication adherence, and generic dispensing rate quality measures. 

The quality measure with pharmacies servicing the most patients, on average, meeting the quality 

measure eligibility specifications was the generic dispensing rate measure (mean number of patients 

qualified = 7,498 [SD = 6,982]), followed by the hypertension medication adherence quality measure 

(mean number of patients qualified = 72 [SD = 88]). The absence of controller therapy in patients 

with asthma was the quality measure for which pharmacies had the least number of patients meeting 

the measure’s eligibility requirements (mean number of patients qualified = 6 [SD = 7]). 
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Table 5.3.1. Pharmacies Performance on Quality Measures (N = 114): Numerators, Denominators, and Percentages 

Quality Measure 
Numerator*  Denominator†  Percent‡ 

N Mean 
(SD) 

Min, 
Max 

 
N Mean 

(SD) 
Min, 
Max 

 
N Mean§  

(SD) Median Min,  
Max 

Skewness 
(Kurtosis) 

Diabetes  
Medication Adherence 110 28 (31) 1, 183  110 37 (46) 1, 287  110 0.78 

(0.13) 0.77 0.36, 
1.00 

-0.160 
(0.203) 

Hypertension  
Medication Adherence 114 55 (61) 1, 357  114 72 (88) 1, 624  114 0.79 

(0.11) 0.78 0.33, 
1.00 

-0.488 
(2.961) 

Hypercholesterolemia 
Medication Adherence 114 40 (42) 1, 274  114 54 (65) 1, 497  114 0.77 

(0.12) 0.75 0.50, 
1.00 

0.132 
(-0.066) 

Absence of  
Controller Therapy in 
Patients with Asthma 

82 3  
(4) 0, 16  82 6 (7) 1, 39  82 0.46 

(0.34) 0.50 0.00, 
1.00 

0.178 
(-0.975) 

Use of High Risk 
Medications in Elderly 112 2  

(3) 0, 17  112 25 (29) 1, 203  112 0.08 
(0.09) 0.06 0.00, 

0.33 
1.194 

(0.703) 

Generic Dispensing  
Rate 114 1685 

(3808) 2, 29,837  90 7,498 
(6,982) 

272, 
36,783  114 0.90 

(0.14) 0.92 0.12, 
1.00 

-3.989 
(17.500) 

Max = maximum; Min = minimum; SD: standard deviation. 
* Numerator represents the number of patients meeting the success criteria for each quality measure. 
†Denominator signifies the number of patients meeting the inclusion criteria for each quality measure. 
‡ Percent is calculated as the numerator divided by the denominator. 
§ Quality measure bonus targets were: 0.77 for diabetes medication adherence; 0.79 for hypertension medication adherence; 0.75 for hypercholesterolemia medication adherence; 0.25 for absence of 
controller therapy in patients with asthma; 0.05 for use of high-risk medications in elderly; and 0.85 for generic dispensing rate. 
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The graphical distributions of eligible pharmacies’ performance on each of the quality 

measures are illustrated in Figure 5.3.1. Skewness and kurtosis estimates for percent values of each 

outcome are listed in. The most noticeable signs of potential non-normality were the kurtosis values 

for hypertension medication adherence (kurtosis = 3.0) and generic dispensing rate (kurtosis = 17.5) 

outcomes, and skewness values for use of high-risk medications in the elderly (skewness = 1.2) and 

generic dispensing rate (skewness = -4.0) outcomes. Varying sample sizes for each outcome (N = 82, 

110, 112, 114) required all analyses to be performed for each sample size. More information about 

additional analyses is listed in the forthcoming sections. 
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Figure 5.3.1. Distribution of Pharmacy Performance Percentages for Each Quality Measure (N = 6) 
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 Listed in Table 5.3.2 are the mean performance scores for pharmacies stratified by pharmacy type 

(chain vs. independent). No differences between chain and independent pharmacies were found for 

diabetes medication adherence (p = 0.83), hypertension medication adherence (p = 0.28), 

hypercholesterolemia medication adherence (p = 0.54), and use of high-risk patients in elderly (p = 0.27). 

Percent means were significantly different for absence of controller therapy in patients with asthma, 

where independent pharmacies had fewer patients using short-acting beta2 agonist inhalers and not 

receiving controller therapy over a 90-day period relative to chain pharmacies (p = 0.001). Additionally, 

independent pharmacies were found to have a higher percent of patients dispensed generic medications in 

comparison to chain pharmacies (p = 0.04). 
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Table 5.3.2. Pharmacies’ Performance on Quality Measures: Chain (N = 82) vs. Independent (N = 32) Pharmacies 

Quality Measure 

 Chain Pharmacies (N = 82) 
Percent*  Independent Pharmacies (N = 32) 

Percent* 
 

P-Value† 
 

N Mean§ 
(SD) Median Min, 

Max 
Skewness 
(Kurtosis)  N Mean§ 

(SD) Median Min, 
Max 

Skewness 
(Kurtosis) 

 

Diabetes  
Medication Adherence  81 0.78 

(0.12) 0.77 0.50, 
1.00 

0.243 
(0.137)  29 0.78 

(0.17) 0.79 0.36, 
1.00 

-0.475 
(-0.385)  0.83 

Hypertension  
Medication Adherence  82 0.78 

(0.10) 0.77 0.33, 
1.00 

-0.938 
(5.700)  32 0.81 

(0.13) 0.81 0.50, 
1.00 

-0.211 
(0.110)  0.28 

Hypercholesterolemia 
Medication Adherence  82 0.76 

(0.10) 0.75 0.50, 
1.00 

0.148 
(0.445)  32 0.78 

(0.15) 0.76 0.50, 
1.00 

-0.018 
(-0.884)  0.54 

Absence of Controller 
Therapy in  
Patients with Asthma 

 59 0.53 
(0.34) 0.50 0.00, 

1.00 
-0.078 

(-0.986)  23 0.29 
(0.27) 0.25 0.00, 

1.00 
0.736 

(0.373)  0.001 

Use of High Risk 
Medications in Elderly  81 0.07 

(0.08) 0.06 0.00, 
0.33 

1.323 
(1.433)  31 0.10 

(0.11) 0.06 0.00, 
0.33 

0.883 
(-0.426)  0.27 

Generic Dispensing Rate  82 0.89 
(0.16) 0.92 0.12, 

1.00 
-3.48 

(12.555)  32 0.93 
(0.05) 0.93 0.80, 

1.00 
-0.531 
(0.027)  0.04 

Max = maximum; Min = minimum; SD: standard deviation. 
* Percent is calculated as the numerator (i.e., number of patients meeting the success criteria for each quality measure) divided by the denominator (i.e., number of patients meeting the inclusion criteria 
for each quality measure). 
† P-value yielded from parametric t-tests for normally distributed continuous outcomes. 
§ Quality measure bonus targets were: 0.77 for diabetes medication adherence; 0.79 for hypertension medication adherence; 0.75 for hypercholesterolemia medication adherence; 0.25 for absence of 
controller therapy in patients with asthma; 0.05 for use of high-risk medications in elderly; and 0.85 for generic dispensing rate. 
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Delineated in Table 5.3.2 are the mean performance scores for pharmacies stratified by P4P 

pharmacy participation (non-P4P vs. P4P). No difference between non-P4P and P4P pharmacies were 

found for diabetes medication adherence (p = 0.55), hypertension medication adherence (p = 0.63), 

hypercholesterolemia medication adherence (p = 0.47), absence of controller therapy in patients with 

asthma (p = 0.10), and generic dispensing rate (p = 0.66). There were significant differences in use of 

high-risk medications in elderly patients, non-P4P pharmacies had fewer patients using high-risk 

mediation relative to P4P pharmacies (p = 0.03). 
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Table 5.3.3. Pharmacies’ Performance on Quality Measures: Non-P4P (N = 24) vs. P4P (N = 90) Pharmacies 

Quality Measure 

 Non-P4P Pharmacies (N = 24) 
Percent* 

 P4P Pharmacies (N = 90) 
Percent* 

 

P-Value† 
 N Mean§ 

(SD) Median Min, 
Max 

Skewness 
(Kurtosis) 

 N Mean§ 
(SD) Median Min, Max Skewness 

(Kurtosis) 
 

Diabetes  
Medication Adherence  22 0.77 

(0.15) 0.76 0.50, 
1.00 

0.022 
(-0.310)  88 0.79 

(0.13) 0.78 0.36, 1.00 -0.195 
(0.475)  0.55 

Hypertension  
Medication Adherence  24 0.80 

(0.13) 0.79 0.50, 
1.00 

-0.035 
(-0.010)  90 0.78 

(0.10) 0.78 0.33, 1.00 -0.856 
(4.917)  0.63 

Hypercholesterolemia 
Medication Adherence  24 0.78 

(0.14) 0.80 0.50, 
1.00 

-0.272 
(-0.274)  90 0.76 

(0.11) 0.75 0.50, 1.00 0.255 
(0.133)  0.47 

Absence of Controller 
Therapy in  
Patients with Asthma 

 12 0.31 
(0.33) 0.30 0.00, 

1.00 
0.766 

(-0.056)  70 0.49 
(0.34) 0.35 0.00, 1.00 0.105 

(-0.966)  0.10 

Use of High-Risk 
Medications in Elderly  24 0.03 

(0.06) 0.06 0.00, 
0.25 

2.74 
(7.62)  88 0.09 

(0.09) 0.07 0.00, 0.33 1.012 
(0.348)  <0.001 

Generic Dispensing 
Rate  24 0.91 

(0.09) 0.93 0.58, 
1.00 

-2.49 
(8.04)  90 0.90 

(0.15) 0.92 0.12, 1.00 -3.909 
(16.030)  0.66 

Max = maximum; Min = minimum; P4P: pay-for-performance; SD: standard deviation. 
* Percent is calculated as the numerator (i.e., number of patients meeting the success criteria for each quality measure) divided by the denominator (i.e., number of patients meeting the inclusion criteria 
for each quality measure). 
† P-value yielded from parametric t-tests for normally distributed continuous outcomes. 
§ Quality measure bonus targets were: 0.77 for diabetes medication adherence; 0.79 for hypertension medication adherence; 0.75 for hypercholesterolemia medication adherence; 0.25 for absence of 
controller therapy in patients with asthma; 0.05 for use of high-risk medications in elderly; and 0.85 for generic dispensing rate. 
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Pharmacist Questionnaire: Correlations Between Latent Variables 

 Before further assessment of the correlations between latent variables was conducted, 

assessment of one-factor models for all hypothesized latent variables was performed to examine the 

stability of model fit and factor loading estimates in reduced sample sizes (i.e., N = 82, 110, 112). 

Listed in the Appendix section are the correlation matrices (N of 82 = Appendix 6.39; N of 110 = 

Appendix 6.42; and N of 112 = Appendix 6.45) and model fit (N of 82 = Appendix 6.40; N of 110 = 

Appendix 6.43; and N of 112 = Appendix 6.46) for hypothesized one factor latent constructs in each 

reduced sample size of pharmacist respondents. For these three reduced sample sizes, all model fit 

indices for “adherence management -services,” “pharmacist-prescriber relationship,” “non-dispensing 

ability,” and “chronic disease management” (i.e., not positive definite) were similar to results of 

CFAs performed with 114 pharmacist respondents (see Table 4.12 in Chapter 4). Additionally, factor 

loadings for “adherence management – counseling” and “workload impact” were similar to those 

estimated in CFAs conducted with 114 pharmacist respondents for all three reduced sample size 

respondent groups. For larger reduced sample sizes of 110 and 112 pharmacist respondents, factor 

loadings for “asthma management” were similar to those estimated for 114 pharmacist respondents. 

However, the CFA performed for “asthma management” in the sample size of 82 pharmacist 

respondents yielded a not positive definite residual variance result, indicating an improper solution 

for this model. Improper solutions, such as estimation of negative error variances, tend to occur more 

commonly in small sample sizes and when a model has fewer structural constraints (i.e., more 

degrees of freedom) (F. Chen et al., 2001). Therefore, the “asthma management” latent variable was 

not used in subsequent analyses involving the absence of controller therapy in patients with asthma 

outcome (N = 82). 

 Among the seven latent constructs tested for items in the pharmacist questionnaire, three 

latent variables were found to have adequate model fit (see Chapter 4) when using a sample size of 

114 pharmacies: (1) “adherence management – counseling,” (2) “asthma management,” and (3) 



 448 

“workload impact.” Pairwise polychoric correlations for these three factors are listed Table 5.3.4. 

Parallel pairwise correlation matrices for reduced sample sizes of 82, 110, and 112 are delineated in 

Appendix 6.41,Appendix 6.44, and Appendix 6.47, respectively. “Adherence management – 

counseling” and “asthma management” was the only latent variable pair with items from each latent 

construct having construct-specific items with correlation values greater than 0.40 with items from 

the other construct. For correlation matrices that could be estimated for reduced sample sizes, results 

indicated similar correlation patterns. 

 Table 5.3.5 lists the correlation estimates and associated model fit indices for each pair of 

latent variables. All correlations were found to be statistically significant. Thus, the hypothesis of zero 

correlation values for each of these latent variable pairs was rejected (see Appendix 6.48). Pairwise 

correlation estimates varied minimally for reduced sample sizes of 82 (Table 5.3.6), 110 (Table 

5.3.7), and 112 (Table 5.3.8) pharmacist respondents. “Adherence management – counseling” and 

“workload impact” was the only latent variable pair to have a correlation greater than 0.50 (N of 114 

in Table 5.3.5: y = 0.658, p < 0.001; N of 112 in Table 5.3.6: y = 0.688, p < 0.001; N of 110 in Table 

5.3.7: y = 0.689, p < 0.001; N of 82 in Table 5.3.8: not estimated). Therefore, this was the only latent 

variable pair tested for construct redundancy. 
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Table 5.3.4. Polychoric Correlations Between Latent Variables Shown to Have Good Model Fit from the 
Pharmacist Questionnaire (N = 114) 

Latent Variable and Items Item Polychoric Correlations 
Adherence Management – Counseling  
and Asthma Management 

      

 6a 6b 6c 11a 11b 11c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(11a) Intervened for underuse of controller therapy 0.53‡ 0.53‡ 0.57‡ 1.00   
(11b) Intervened for overuse of short-acting bronchodilators 0.55‡ 0.56‡ 0.57‡ 0.88‡ 1.00  
(11c) Assessed patient’s inhaler technique 0.57‡ 0.53‡ 0.51‡ 0.75‡ 0.84‡ 1.00 
Adherence Management – Counseling  
and Workload Impact 

      

 6a 6b 6c 17a 17b 17c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(17a) Time spent with each patient 0.27† 0.27† 0.27† 1.00   
(17b) The quality of care provided to patients 0.31† 0.31† 0.29† 0.97 1.00  
(17c) Ability to solve drug therapy questions 0.26† 0.31† 0.23† 0.86 0.89 1.00 
Asthma Management and Workload Impact       

 11a 11b 11c 17a 17b 17c 
(11a) Intervened for underuse of controller therapy 1.00      
(11b) Intervened for overuse of short-acting bronchodilators 0.88‡ 1.00     
(11c) Assessed patient’s inhaler technique 0.75‡ 0.84‡ 1.00    
(17a) Time spent with each patient 0.15 0.22† 0.17 1.00   
(17b) The quality of care provided to patients 0.16 0.24† 0.17 0.97 1.00  
(17c) Ability to solve drug therapy questions 0.15 0.28† 0.17 0.86 0.89 1.00 
† p <0.05; ‡ p<0.001; ; items bolded highlight correlations ≥ 0.40 
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Table 5.3.5. Latent Variable Correlations from Pharmacist Questionnaire (All, N = 114) 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI 
1st Factor 

(Number of Items) 
2nd Factor 

(Number of Items) Correlation  P-Value WLSMV c2 (DF, n) P-Value 
Adherence Management – counseling (3) Workload Impact (3) 0.329 <0.001 4.803 (8, 114) † 0.778 0.000 (0.000, 0.074) 1.000 
Asthma Management (3) Workload Impact (3) 0.224 0.021 5.334 (8, 113) † 0.721 0.000 (0.000, 0.082) 1.000 
Adherence Management – counseling (3) Asthma Management (3) 0.658 <0.001 10.753 (8, 114)  0.216 0.055 (0.000, 0.130) 0.999 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 

 

 

Table 5.3.6. Latent Variable Correlations from Pharmacist Questionnaire (Pharmacies with High-Risk Medication Outcome, N = 112) 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI 
1st Factor 

(Number of Items) 
2nd Factor 

(Number of Items) Correlation P-Value WLSMV c2 (DF, n) P-Value 
Adherence Management – counseling (3) Workload Impact (3) 0.327 <0.001 4.491 (8, 112) † 0.810 0.000 (0.000, 0.070) 1.000 
Asthma Management (3) Workload Impact (3) 0.250 0.009 5.088 (8, 111) † 0.748 0.000 (0.000, 0.079) 1.000 
Adherence Management – counseling (3) Asthma Management (3) 0.688 <0.001 11.441 (8, 112)  0.178 0.062 (0.000, 0.136) 0.999 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 
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Table 5.3.7. Latent Variable Correlations from Pharmacist Questionnaire (Pharmacies with Diabetes Medication PDC Outcome, N = 110) 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI 
1st Factor 

(Number of Items) 
2nd Factor 

(Number of Items) Correlation P-Value WLSMV c2 (DF, n) P-Value 
Adherence Management – counseling (3) Workload Impact (3) 0.343 <0.001 4.867 (8, 110) † 0.772 0.000 (0.000, 0.076) 1.000 
Asthma Management (3) Workload Impact (3) 0.252 0.009 5.052 (8, 109) † 0.752 0.000 (0.000, 0.080) 1.000 
Adherence Management – counseling (3) Asthma Management (3) 0.689 <0.001 11.833 (8, 110) † 0.159 0.066 (0.000, 0.140) 0.998 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; PDC: proportion of days covered; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 

 

 

Table 5.3.8. Latent Variable Correlations from Pharmacist Questionnaire (Pharmacies with Absence of Controller Therapy in Patients with Asthma 
Outcome, N = 82) 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI 
1st Factor 

(Number of Items) 
2nd Factor 

(Number of Items) Correlation  P-Value WLSMV c2 (DF, n) P-Value 
Adherence Management – 
counseling (3) Workload Impact (3) 0.349 0.001 7.704 (8, 82)† 0.463 0.000 (0.000, 0.126) 1.000 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 
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Pharmacy Management Questionnaire: Correlations Between Latent Variables 

Among the eight latent constructs tested for items in the pharmacy management 

questionnaire, four latent variables were found to have adequate model fit (see Chapter 4) when using 

a sample size of 65 pharmacy management respondents: (1) “program involvement,” (2) 

“organization’s innovativeness,” (3) “organization’s proactiveness,” and (4) “organization’s risk-

taking.” Pairwise polychoric correlations for these four factors are listed in Table 5.3.9. For each pair 

of latent variables, at least one pair of items from opposite constructs had a correlation value greater 

than 0.40 with the item from the other construct. All items from opposite latent variables had 

correlations greater than 0.40 for two pairs of latent variables: (1) “program’s innovativeness” and 

“organization’s proactiveness;” and (2) “program’s innovativeness” and “organization’s risk-taking.” 

 Table 5.3.10 lists the correlation estimates and associated model fit indices for each pair of 

latent variables. All correlations were found to be statistically significant. Thus, the hypothesis of zero 

correlation values for each of these latent variable pairs (see Appendix 6.49). Furthermore, all 

correlation values were greater than 0.50 and, therefore, all latent variable pairs were tested for 

construct redundancy. 
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Table 5.3.9. Polychoric Correlations Between Latent Variables Shown to Have Good Model Fit from the 
Pharmacy Management Questionnaire (N = 65) 

Latent Variable and Items Item Polychoric Correlations 

Program Involvement and Innovativeness        

 5a 5b 5c 5d 7b 7f 7j 
(5a) Would be focused on IEHP quality measures 

regardless of financial incentive 1.00       

(5b) Adherence measures 0.30† 1.00      
(5c) Asthma management measure 0.27 0.69‡ 1.00     
(5d) High-risk medications in elderly measure 0.34† 0.76‡ 0.65‡ 1.00    
(7b) Known as an innovator  0.23 0.48‡ 0.15 0.38† 1.00   
(7f) Provides leadership in developing new services 0.10 0.49‡ 0.29† 0.45† 0.80‡ 1.00  
(7j) Constantly experiments with new services 0.34† 0.45† 0.19 0.29† 0.63‡ 0.66‡ 1.00 
Program Involvement and Proactiveness        

 5a 5b 5c 5d 7c 7g 7k 
(5a) Would be focused on IEHP quality measures 
regardless of financial incentive 1.00       

(5b) Adherence measures 0.30† 1.00      
(5c) Asthma management measure 0.27 0.69‡ 1.00     
(5d) High-risk medications in elderly measure 0.34† 0.76‡ 0.65‡ 1.00    
(7c) Take action in anticipation of future market 
conditions 0.29† 0.49‡ 0.19 0.47‡ 1.00   

(7g) Continually seek out new opportunities 0.25 0.32† 0.28 0.26 0.71‡ 1.00  
(7k) Position to meet emerging demands 0.35† 0.46† 0.34† 0.41† 0.78‡ 0.84‡ 1.00 
Program Involvement and Risk-Taking        

 5a 5b 5c 5d 7d 7h 7l 
(5a) Would be focused on IEHP quality measures 
regardless of financial incentive 1.00       

(5b) Adherence measures 0.30† 1.00      
(5c) Asthma management measure 0.27 0.69‡ 1.00     
(5d) High-risk medications in elderly measure 0.34† 0.76‡ 0.65‡ 1.00    
(7d) Taking chances is an element of strategy 0.34† 0.46‡ 0.37† 0.58‡ 1.00   
(7h) Taking gambles is part of strategy 0.36† 0.27 0.31† 0.49‡ 0.59‡ 1.00  
(7l) Take above-average risks 0.24 0.37† 0.21 0.43‡ 0.71‡ 0.61‡ 1.00 
Organization’s Innovativeness and Organization’s Proactiveness      

 7b 7f 7j 7c 7g 7k  
(7b) Known as an innovator  1.00       
(7f) Provides leadership in developing new services 0.80‡ 1.00      
(7j) Constantly experiments with new services 0.63‡ 0.66‡ 1.00     
(7c) Take action in anticipation of future market 
conditions 0.85‡ 0.65‡ 0.59‡ 1.00    

(7g) Continually seek out new opportunities 0.68‡ 0.76‡ 0.61‡ 0.71‡ 1.00   
(7k) Position to meet emerging demands 0.75‡ 0.70‡ 0.68‡ 0.78‡ 0.84‡ 1.00  
Organization’s Innovativeness and Organization’s Risk-Taking      

 7b 7f 7j 7d 7h 7l  
(7b) Known as an innovator  1.00       
(7f) Provides leadership in developing new services 0.80‡ 1.00      
(7j) Constantly experiments with new services 0.63‡ 0.66‡ 1.00     
(7d) Taking chances is an element of strategy 0.70‡ 0.64‡ 0.65‡ 1.00    
(7h) Taking gambles is part of strategy 0.41† 0.45† 0.51‡ 0.59‡ 1.00   
(7l) Take above-average risks 0.51‡ 0.49‡ 0.69‡ 0.71‡ 0.61‡ 1.00  
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Latent Variable and Items Item Polychoric Correlations 

Organization’s Proactiveness and Organization’s Risk-Taking      

 7c 7g 7k 7d 7h 7l  
(7c) Take action in anticipation of future market 
conditions 1.00       

(7g) Continually seek out new opportunities 0.71‡ 1.00      
(7k) Position to meet emerging demands 0.78‡ 0.84‡ 1.00     
(7d) Taking chances is an element of strategy 0.70‡ 0.63‡ 0.67‡ 1.00    
(7h) Taking gambles is part of strategy 0.31† 0.49‡ 0.50† 0.59‡ 1.00   
(7l) Take above-average risks 0.45† 0.55‡ 0.58‡ 0.71‡ 0.61‡ 1.00  
† p <0.05; ‡ p<0.001; items bolded highlight correlations ≥ 0.40 



 455 

Table 5.3.10. Latent Variable Correlations from Pharmacy Management Questionnaire (N = 65) 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI 
1st Factor 

(Number of Items) 
2nd Factor 

(Number of Items) Correlation P-Value WLSMV c2 (DF, n) P-Value 
Program Involvement (4) Organization’s Innovativeness (3) 0.541 <0.001  17.746 (13, 65) 0.167 0.075 (0.000, 0.154) 0.991 
Program Involvement (4) Organization’s Proactiveness (3)  0.520† <0.001  13.600 (13, 65) 0.403 0.027 (0.000, 0.127) 0.999 
Program Involvement (4) Organization’s Risk-Taking (3)  0.599 <0.001  15.250 (13, 65) 0.292 0.052 (0.000, 0.139) 0.996 
Organization’s Innovativeness (3) Organization’s Proactiveness (3) 0.956 <0.001 16.300 (8, 65) 0.038 0.126 (0.028, 0.214) 0.993 
Organization’s Innovativeness (3) Organization’s Risk-Taking (3) 0.870 <0.001 13.660 (8, 65) 0.091 0.104 (0.000, 0.196) 0.992 
Organization’s Proactiveness (3) Organization’s Risk-Taking (3) 0.812† <0.001 8.015 (8, 65) 0.432 0.005 (0.000, 0.146) 1.00 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; PDC: proportion of days covered; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 
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Construct Redundancy 

Reported in Table 5.3.1 are the results of the construct redundancy assessment testing 

whether “adherence management – counseling” and “asthma management” constructs were better 

represented by two constructs or one (N of 114 DCFI = -0.041; N of 112 DCFI = -0.038; N of 110 

DCFI = -0.036). The change in CFI from one factor to two factors was greater than -0.01, indicating 

these two constructs were represented better separately. Thus, the null hypothesis of the change in 

CFI less than -0.01 was rejected (see Appendix 6.50). The same conclusion was made for all three 

sample sizes tested (114, 112, 110). 

Table 5.3.1. Construct Redundancy for Latent Variables in Pharmacist Questionnaire (Sample Sizes = 
114, 112, 110) 

Sample 
Size 

1st Factor 
(Number of 

Items) 

2nd Factor 
(Number of 

Items) 

CFI 
1 Factor 

CFI 
2 Factors 

Change  
in CFI 

c2 
Difference 

(DF, n) 
P-Value 

114 
Adherence 

Management – 
counseling (3) 

Workload 
Impact (3) 

0.958 0.999 -0.041 36.650 
(1, 114) <0.001 

112 0.961 0.999 -0.038 34.231 
(1, 112) <0.001 

110 0.962 0.998 -0.036 33.591 
(1, 110) <0.001 

CFI: comparative fit index 

 

 Listed in Table 5.3.2 are the results of construct redundancy testing among four latent 

variables measured in the pharmacy management questionnaire: (1) “program involvement,” (2) 

“organization’s innovativeness,” (3) “organization’s proactiveness,” and (4) “organization’s risk-

taking.” Of the six pairwise comparisons performed, three pairs were found to have changes in the 

CFI values less than -0.01: (1) “organization’s innovativeness” and “organization’s proactiveness” 

(DCFI = 0.000); (2) “organization’s innovativeness” and “organization’s risk-taking” (DCFI = -

0.006); and (3) “organization’s proactiveness” and “organization’s risk-taking” (DCFI = -0.007). For 

these three comparisons, we failed to reject the null hypothesis of the change in CFI less than -0.01. 

Hypotheses for all pairwise comparisons are listed in Appendix 6.51. 
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Table 5.3.2. Construct Redundancy for Latent Variables in Pharmacy Management Questionnaire (N = 
65) 

1st Factor 
(Number of Items) 

2nd Factor 
(Number of Items) 

CFI 
1 Factor 

CFI 
2 Factors 

Change  
in CFI 

c2 Difference 
(DF, n) 

P-Value 

Program  
Involvement (4) 

Organization’s 
Innovativeness (3) 0.913 0.991 -0.078 15.821 (1, 65) <0.001 

Program  
Involvement (4) 

Organization’s 
Proactiveness (3) 0.887 0.999 -0.112 32.350 (1, 65) <0.001 

Program  
Involvement (4) 

Organization’s  
Risk-Taking (3) 0.916 0.996 -0.080 22.955 (1, 65) <0.001 

Organization’s 
Innovativeness (3) 

Organization’s 
Proactiveness (3) 0.993 0.993 0.000 1.734 (1, 65) 0.188 

Organization’s 
Innovativeness (3) 

Organization’s  
Risk-Taking (3) 0.986 0.992 -0.006 3.892 (1, 65) 0.049 

Organization’s 
Proactiveness (3) 

Organization’s  
Risk-Taking (3) 0.993 1.000 -0.007 2.792 (1, 65) 0.095 

CFI: comparative fit index 

 

Association Between Latent Pharmacy Factors and Medication-Related Outcomes 

 Delineated in Table 5.3.3 are the structural model estimates of latent variables’ (“adherence 

management – counseling” and “workload impact”) association between six medication-related 

outcomes. All structural models yielded great/outstanding model fit with respect to indices evaluated 

(i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016).	The	correlation	between	

“adherence management – counseling” and “workload impact” was statistically significant (p ≤ 

0.001) in each structural model assessed. Both latent variables yielded insignificant associations with 

each medication-related outcome. Therefore, we failed to reject the null hypothesis testing whether 

the coefficient of association between the latent variable and outcome was significantly different from 

zero. Hypotheses for all associations between latent variables and outcomes are listed in Appendix 

6.52. 
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Table 5.3.3. Structural Model Estimates of Latent Variables' Associations with Medication-Related Outcomes 

    Model Fit Indices 
    Chi-Square 

RMSEA (90% CI) CFI Outcome (N) Latent Variables Coefficient P-Value WLSMV c2 (DF, n) P-Value 

Diabetes Medication  
Adherence (N = 110) 

Adherence Management – Counseling  b =  0.112 0.755 
7.389 (12, 110) 0.831 0.000 (0.000, 0.058) 1.000 Workload Impact b = -0.039 0.293 

Latent Variables Correlation y =  0.343 <0.001 
Hypertension 
Medication Adherence 
(N =114) 

Adherence Management – Counseling  b = -0.053 0.302 
5.989 (12, 114) 0.917 0.000 (0.000, 0.035) 1.000 Workload Impact b =  0.106 0.680 

Latent Variables Correlation y =  0.329 <0.001 
Hypercholesterolemia  
Medication Adherence  
(N = 114) 

Adherence Management – Counseling  b =  0.205 0.058 
9.024 (12, 114) 0.701 0.000 (0.000, 0.074) 1.000 Workload Impact b = -0.013 0.884 

Latent Variables Correlation y =  0.329 <0.001 
Absence of Controller 
Therapy in Patients 
with Asthma (N = 82) 

Adherence Management – Counseling  b =  0.048 0.699 
10.878 (12, 82) 0.539 0.000 (0.000, 0.104) 1.000 Workload Impact b = -0.218 0.083 

Latent Variables Correlation y =  0.349 0.001 
Use of High-Risk 
Medications in  
Elderly (N = 112) 

Adherence Management – Counseling  b = 0.031 0.772 
7.686 (12, 112) 0.809 0.000 (0.000, 0.061) 1.000 Workload Impact b = 0.173 0.142 

Latent Variables Correlation y = 0.327 <0.001 

Generic Dispensing 
Rate (N = 114) 

Adherence Management – Counseling  b = -0.057 0.696 
7.090 (12, 114) 0.852 0.000 (0.000, 0.053) 1.000 Workload Impact b =  0.181 0.212 

Latent Variables Correlation y =  0.329 <0.001 
† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	2016). 
CFI: comparative fit index; PDC: proportion of days covered; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted least squares estimator 
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5.4 Discussion 

 This research examined (1) the psychometric properties of latent variables collected in two 

questionnaires and identified to have adequate model fit in Chapter 4; and (2) conducted exploratory 

analyses of the latent variable associations with medication-related quality measures used in IEHP’s 

pharmacy P4P program. In total, 114 pharmacist respondents (19% of surveyed pharmacies) and 65 

pharmacy management respondents (10% of surveyed pharmacies) submitted usable pharmacist and 

pharmacy management questionnaires, respectively. There was a greater reported awareness of 

IEHP’s pharmacy P4P program among pharmacy management respondents (89%) in comparison to 

pharmacist respondents (47%). Increased pharmacy P4P program awareness may increase the 

likelihood that pharmacy affiliates will support and actively participate in a financial incentive 

program, as well as potentially impact pharmacy operations to improve upon existing operations 

and/or devote additional resources to enhance operations to target medication-related outcomes 

(Pringle JL, 2016). Furthermore, many pharmacy management respondents reported having reviewed 

EQuIPP to track the pharmacy’s performance (52%), whereas the majority of pharmacist respondents 

indicated never using EQuIPP (74%) and, thus, would not know the pharmacy’s performance status 

and which measures were in need of improvement. A more thorough review of questionnaire 

respondents is reported in Chapter 4. 

 To assess psychometric properties of latent variables, correlations were first estimated and 

evaluated for association strength between three latent variables from the pharmacist questionnaire 

(“adherence management – counseling,” “asthma management,” and “workload impact”) and four 

latent variables from the pharmacy management questionnaire (“program involvement,” 

“organization’s innovativeness,” “organization’s proactiveness,” and “organization’s risk-taking”). 

When assessed with the largest sample size (N = 114), all pairwise correlations among latent 

variables from the pharmacist questionnaire were found to have significant correlations (p < 0.001), 

however only one correlation was determined to have a magnitude greater than 0.50: (1) “adherence 
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management – counseling” and “asthma management” (y = 0.658, p < 0.001). Yet when these two 

variables were tested for construct redundancy, results indicated a two-factor model was more 

appropriate rather than combining items into one, single latent variable (DCFI = -0.041). 

Psychometric analyses with reduced sample sizes (N = 82, 110, 112) were performed for these three 

latent variables in light of medication-related quality measures having varying number of pharmacies 

with patients eligible for each outcome. One factor CFAs, two factor correlations, and construct 

redundancy results for decreased sample sizes of 110 and 112 pharmacist respondents were similar to 

findings using 114 pharmacist respondents. Alternatively, a reduced sample size of 82 pharmacists 

yielded similar findings for “adherence management – counseling” and “workload impact,” however 

“asthma management” was determined to be undefined (i.e., an indicator’s factor loading estimate 

exceeded one). Power estimates may not be performed for just-identified measurement models (i.e., 

zero degrees of freedom) with three indicator items (e.g., “asthma management”), however 

considering proper parameter estimates were calculated with larger sample sizes, results indicated 

psychometric assessment was sensitive to sample size. 

 All pairwise correlations among the latent variables measured using items from the pharmacy 

management questionnaire were found to have significant correlations with magnitudes greater than 

0.50 (p < 0.001). Strong correlations indicated a potential common theme underlying these constructs. 

When assessed for construct redundancy, three latent variable pairs were determined to result in better 

model fit when represented as one latent variable: (1) “organization’s innovativeness” and 

“organization’s proactiveness” (DCFI = 0.000); (2) “organization’s innovativeness” and 

“organization’s risk-taking” (DCFI = -0.009); and (3) “organization’s proactiveness” and 

“organization’s risk-taking” (DCFI = 0.022). These three constructs have been represented in other 

studies as part of a global construct, “entrepreneurial orientation” (Doucette et al., 2006; T. 

Jambulingam & Doucette, 1999; Thanigavelan Jambulingam et al., 2005). With respect to business 

practices, “entrepreneurial orientation” involves the processes, practices, and decision-making 
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activities associated with entry into and sustainability in a particular market (T. Jambulingam & 

Doucette, 1999). “Entrepreneurial orientation” has been defined by a group of researchers as being 

comprised of six dimensions: (1) innovativeness; (2) proactiveness; (3) autonomy; (4) competitive 

aggressiveness; (5) risk taking; and (6) motivation (Doucette et al., 2006; T. Jambulingam & 

Doucette, 1999; Thanigavelan Jambulingam et al., 2005). In the pharmacy management 

questionnaire, data were gathered for 50 percent of these “entrepreneurial orientation” sub-constructs. 

Due to the high correlations among “organization’s innovativeness,” “organization’s proactiveness,” 

and “organization’s risk-taking” and conceptual relationship between these constructs, it is suggested 

for future research to evaluate “entrepreneurial orientation” as a second-order factor with these three 

sub-constructs. It is noteworthy to mention these three constructs have previously been measured with 

four items per construct (Thanigavelan Jambulingam et al., 2005), however the decision was made 

during questionnaire development to reduce the indicator items for each construct to three (see 

Chapter 3). Therefore, in addition to second-order factor exploration, future studies should consider 

including the fourth item for “organization’s innovativeness,” “organization’s proactiveness,” and 

“organization’s risk-taking” and reassess the psychometric properties of the constructs. Including the 

fourth item is advantageous in that model fit may be formerly assessed. In contrast, constructs with 

only three indicator items allows solely for the evaluation of significance and amount of variance 

explained in the indicator items (i.e., factor loading and residual variance). 

 On average, pharmacist respondents participating in the pharmacist questionnaire worked at 

pharmacy sites that met bonus target thresholds for 67 percent of the medication-related quality 

measures in IEHP’s pharmacy P4P program (diabetes medication adherence, hypertension medication 

adherence, hypercholesterolemia medication adherence, and generic dispensing rate). In general, 

these pharmacies were not able to meet the bonus targets for the absence of controller therapy in 

patients with asthma (mean = 0.46 [SD = 0.34]; target threshold = 0.25) and use of high-risk 

medications in elderly (mean = 0.08 [SD = 0.09]; target threshold = 0.05) measures for this P4P 
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bonus period. Of these 114 pharmacies with pharmacists completing the pharmacist questionnaire, the 

average percent of chain and independent pharmacies with patients meeting quality measure 

requirements was comparable for four of the six measures (67%). Independent pharmacies in this 

study were found to have lower percent performance scores for absence of controller therapy in 

patients with asthma (p = 0.001) and higher performance scores on generic dispensing rate (p = 0.04) 

relative to chain pharmacies. Lower performance for the absence of controller therapy quality 

measure indicated better performance, whereas higher generic dispensing rates represented better 

performance (Inland Empire Health Plan, 2015). Independent pharmacy status has been shown in a 

previous study to be positively associated with the number of pharmacy services offered at pharmacy 

sites (Doucette et al., 2006). Additionally, pharmacies not officially participating in the pharmacy P4P 

program (i.e., had not submitted a W-9 tax document at the time of the bonus period in this study) 

performed on average lower on the high-risk medication use in elderly quality measure (i.e., better 

performance) in comparison to pharmacies officially participating in the program (p < 0.001). 

Although the subset of pharmacies performing better on this quality measure were not formerly 

participating in IEHP’s pharmacy P4P program at the time of survey dissemination, the pharmacy site 

may have highly motivated individuals given the pharmacists affiliated with these pharmacies 

participated in the questionnaire. Moreover, differences in performance between pharmacy types and 

pharmacies’ P4P participation status results should be interpreted with caution, as these outcomes are 

a snapshot of pharmacy performance from a single time point in IEHP’s pharmacy P4P program and, 

thus, no conclusion with respect to the sustainability of these differences throughout the span of the 

program should be made without assessing the other time points. 

 Exploratory assessment of the relationships between latent variables with items measured in 

the pharmacist questionnaire determined to have adequate model parameter estimates and medication-

relation quality measures targeted in IEHP’s pharmacy P4P program was performed. No significant 

associations were identified, however all structural models yielded acceptable model fit (i.e., χ2 p-
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value > 0.05, RMSEA < 0.05, CFI > 0.95). Further testing of latent variables should be conducted to 

explore the stability of construct validity before drawing conclusions from a structural model 

assessing concurrent validity (i.e., association with medication-related outcomes). Thus, these results 

should be interpreted cautiously. Prior to the initiation of pharmacy P4P programs, pharmacy 

performance has been evaluated in a number of different ways, such as the number of pharmacist 

interventions offered, therapeutic management, clinical patient outcomes (e.g., blood pressure, 

hemoglobin A1c), and patient-reported quality of life .(Bond, Matheson, Williams, Williams, & 

Donnan, 2000; Choe et al., 2005; Clifford et al., 2005; Doucette et al., 2006; Gonzalez-Martin, Joo, & 

Sanchez, 2003; Jaber, Halapy, Fernet, Tummalapalli, & Diwakaran, 1996; Jameson, VanNoord, & 

Vanderwoud, 1995; Malone et al., 2001; Mehos, Saseen, & MacLaughlin, 2000; Meredith et al., 

2002; Nkansah et al., 2010; Okamoto & Nakahiro, 2001; Sadik et al., 2005; Solomon et al., 1998; 

Sookaneknun et al., 2004; Taylor, Byrd, & Krueger, 2003) A systematic review assessing the effect 

of outpatient pharmacists’ non-dispensing roles on patient outcomes and therapeutic management 

concluded pharmacist interventions have been shown to improve patient outcomes for various disease 

states, however the effect size has not always been shown to be statistically significant (Nkansah et 

al., 2010). Studies have yet to be conducted to assess the impact of specific pharmacy factors on 

pharmacy performance with respect to achieving medication-related quality measures. This research 

offers a way to begin to measure pharmacy factors posited to affect quality measures targeted in a 

single pharmacy financial incentive program. As pharmacy P4P programs develop and expand to 

target other outcomes, as well as define whether pharmacies are eligible for preferred networks, it will 

become increasingly important for pharmacies to identify ways in which to improve performance in 

these programs. 

5.5 Limitations 

 A number of noteworthy study limitations should be acknowledged when considering the 

results of this study. First, SEM is a large-data analysis method and small questionnaire sample sizes 
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limit the possible inferences that may be made about construct validity (Kline, 2016). Many of the 

analyses conducted in this study were underpowered and, thus, conclusions about factor structures 

must be made tentatively. Second, the survey methodology used as the data collection technique 

entailed collecting pharmacist respondents’ perceptions of pharmacy operations (i.e., structure and 

processes), which may not be the most accurate indicators of measuring pharmacy operations. Other 

studies, such as observational research designs, may provide further insight into the relationship 

between pharmacists’ perceptions and actions. This additional research would be advantageous to 

explore when studying the relationship between pharmacy operations and a pharmacy’s performance 

in a financial incentive program targeting medication-related quality measures. Third, the low 

response rate among pharmacists (19 %) and pharmacy management (17%) may not provide findings 

generalizable to the other pharmacies in IEHP’s network eligible for the pharmacy P4P program. 

Fourth, the proportion of IEHP patients contributing to each pharmacy’s overall patient population 

was unknown and, thus, no conclusions may be drawn regarding the impact on (1) response 

propensity and (2) P4P program impact (i.e., pharmacies with a greater proportion of IEHP’s 

beneficiaries may differ from those pharmacies with a smaller proportion of IEHP’s beneficiaries 

comprising the pharmacies’ overall patient population). In other words, there may exist unknown 

differences among pharmacies for which the IEHP patient population comprises a substantial amount 

of the pharmacies’ business. 

 Other limitations relevant to this study are expanded upon in the limitations section of 

Chapter 4. In summary the limitations highlight: (1) self-report and desirability biases are inherent in 

survey research; (2) samples sizes were too small to evaluate factor structures separately for the 

presence of differential item functioning due to the mixed-mode survey methodology employed; and 

(3) the use of the WLSMV estimator does not allow for the diagnosis of model misfit due to the 

current restrictions in the developed software.  
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5.6 Conclusion 

 This study found pharmacy managers reported familiarity with IEHP’s community pharmacy 

P4P program and quality measure definitions. Alternatively, the pharmacist respondents in the 

questionnaire sample responded as having limited knowledge of the financial incentive one and a half 

years after the program’s initiation. Furthermore, this study identified psychometrically validated 

ways to measure “adherence management – counseling,” “asthma management,” “workload impact,” 

“program involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and 

“organization’s risk-taking.” Subsequent validation of these latent constructs in larger sample sizes is 

required before using the variables in predictive analyses. Due to their complexity, intangible factors 

within pharmacies are difficult to measure, but may have substantial impact on a pharmacy’s 

performance on their ability to achieve medication-related outcomes (T. Jambulingam & Doucette, 

1999). Continued study of pharmacy factors and their association with medication-related quality 

measures is needed to improve our understanding of pharmacies’ performance in financial incentive 

programs. 
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6 Conclusions 

6.1 Summary of Objectives and Hypotheses 

 This study aimed to identify and measure pharmacy factors posited to be associated with 

pharmacy performance on medication-related quality measures specified for Inland Empire Health 

Plan’s (IEHP’s) community pharmacy pay-for-performance (P4P) program. Six medication-related 

quality measures were targeted: (1) diabetes medication adherence; (2) cholesterol medication 

adherence; (3) hypertension medication adherence; (3) absence of asthma controller therapy in 

patients with asthma; (5) high-risk medication use in elderly; and (6) generic dispensing rate. Four 

aims were addressed in this study. First, a conceptual framework rooted in economic, psychology, 

and organizational behavior discipline theories was developed to explore the elements that may 

contribute to a pharmacy’s participation and performance in a community pharmacy financial 

incentive program. Second, variables from the conceptual framework were selected to inform the 

creation of two survey instruments formulated to measure pharmacy characteristics and pharmacy 

personnel factors. Third, a series of psychometric analysis assessments were conducted with 

confirmatory factor analysis (CFA) and item response theory (IRT) to evaluate hypothesized latent 

variables using items measured in both questionnaires. Formally, for those latent variables with 

acceptable model fit, structural equation modeling was used to explore associations among latent 

variables and with medication-related quality measures listed above. An overview of hypotheses for 

each objective is outlined below. 

6.1.1 Aim 1 

Conceptual models evaluating the impact of P4P programs on healthcare organizations and 

providers have been presented in the literature (Frølich et al., 2007; Mehrotra et al., 2010; Meterko et 

al., 2006; Town et al., 2004; Young et al., 2005), however none have focused specifically on the 

impact of an incentive targeting community pharmacies. Therefore, Aim 1 sought to develop a 
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proposed, theory-derived conceptual framework to identify factors that may contribute to a 

pharmacy’s performance in a P4P program. 

The use of economic incentives to promote quality and efficiency in healthcare takes place in 

a complex environment in which various factors, not only related to financial rewards, influence 

provider behavior (Cromwell et al., 2011). Research conducted in the area of healthcare incentive 

structures has identified that a multifaceted approach should be taken to evaluate factors associated 

with achieving outcomes (Cromwell et al., 2011; Frølich et al., 2007; Town et al., 2004). This 

proposed conceptual framework is intended to complement, integrate, and expand upon previous P4P 

models; Donabedian’s structure-process-outcome model; as well as the extant economic, psychology, 

and organizational theory as it relates to pharmacy service provision and incentives (Berenson et al., 

2013; Cromwell et al., 2011; Donabedian, 1988; Frølich et al., 2007; Golden, 2008; Jacobs et al., 

2011; Ludwig et al., 2010; Mehrotra et al., 2010; Meterko et al., 2006; Mitchell, 1974; Nguyen, 2011; 

Price, 2001; A. S. Roberts et al., 2003; Town et al., 2004; Vroom, 1964; Young et al., 2005). 

Figure 6.1 illustrates the proposed conceptual framework, which is comprised of four major 

domains: (1) incentive; (2) pharmacy; (3) other influencing factors; and (4) P4P program measures. 

The framework serves to depict how the integration of P4P and other factors may affect the pharmacy 

environment and subsequently impact a pharmacy’s capability to perform well on medication-related 

quality measures. Domains are arranged to depict hypothesized relationships between domain 

subcomponents. No formal hypotheses were tested. 
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Figure 6.1. Conceptual Framework for Evaluation of a Pharmacy Pay-for-Performance Program 

 

 

6.1.2 Aim 2 

The second aim was to develop survey instruments designed to collect pharmacy- and 

pharmacy personnel-related factors thought to be associated with achieving quality measures 

specified for a pharmacy P4P program. A multi-step, mixed-methods process was followed to create 

survey instruments to measure pertinent pharmacy characteristics and pharmacy personnel factors 

(DeVellis, 2012). Development process steps included the: (1) use of a theory-derived operational 

model to inform variable selection for instruments (see Figure 6.2); (2) generation of an item pool 

based on a review of the literature and semi-structure interviews; (3) selection of response choices for 

each item; (4) use of an expert panel to select items; and (5) use of cognitive debriefing sessions with 

representatives of the target survey population to identify necessary item modifications. Two 
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questionnaires were developed after rigorous, systematic item selection and modification by a diverse 

group of contributors: (1) pharmacy services and payment model experts; (2) a questionnaire 

development panel; and (3) pharmacists and pharmacy management for whom the questionnaires 

were developed via semi-structured interviews and cognitive debriefing sessions. One questionnaire 

was created for pharmacists, while the other was developed for pharmacy management. 

 

Figure 6.2. Operational Model for Pharmacy Pay-for-Performance Program Evaluation 

 

 

The pharmacist survey instrument was constructed with five sections: (i) pharmacy P4P 

program; (ii) pharmacy services; (iii) pharmacist workload; (iv) pharmacy practice site; and (v) 

pharmacist’s background (see Appendix 6.8). In the first section, familiarity with the incentive 

program from the pharmacist’s perspective was included as an item. The second section was divided 
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into a number of subsections to ascertain information about the frequency of pharmaceutical services 

offered at the pharmacy related to: (a) patient counseling; (b) identifying and managing adherence 

problems; (c) monitoring chronic disease outcomes; (d) identifying and managing potential drug-

related problems; (e) asthma management; (f) relationship with prescribers; and (g) barriers to 

provision of care. The purpose of the third section was to gather information about the pharmacist’s 

weekly work commitments. In the fourth section of the pharmacist questionnaire, items were 

incorporated to elicit information about the work environment of the pharmacy practice site and 

software system capabilities to identify medication and patient characteristics. In the final section of 

the questionnaire, characteristic items were included to obtain from respondents’ gender, position in 

the pharmacy, degree(s) completed, and years of experience working as a pharmacist. 

The pharmacy management questionnaire consisted of four sections: (i) pharmacy P4P 

program; (ii) pharmacy organization’s characteristics; (iii) pharmacy practice site; and (iv) 

background information (see Appendix 6.9). In the first section, items were included to ascertain the 

pharmacy management representative’s: awareness and understanding of the pharmacy P4P program; 

involvement in the program; and perceived financial salience of the program. Incorporated in the 

second section were items designed to elicit information about specific aspects of the pharmacy 

organization, including: adaptability, innovativeness, proactiveness, and risk-taking (Doucette et al., 

2012; Thanigavelan Jambulingam et al., 2005). The set of items included in the third section were 

designed to obtain respondents’ perspectives on the pharmacy organization’s focal emphasis items. 

The fourth section included items to elicited the following background information about each 

respondent: gender; position in the pharmacy; and degree(s) completed. No formal hypotheses were 

tested for this aim. 

6.1.3 Aim 3 

The third aim employed CFA and IRT analyses for psychometric assessment of the two 

newly developed, community pharmacy-specific questionnaires described in the second aim. One 
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questionnaire was designed for pharmacists and included items about the structure of the pharmacy 

and service provision. The second questionnaire was created for pharmacy management and included 

items eliciting perceptions about the P4P program and characteristics of the organization. A total of 

seven hypothesized latent variables with items measured in the pharmacist questionnaire and eight 

latent variables with items measured in the pharmacy management questionnaire were assessed (see 

Figure 6.1 and Figure 6.2, respectively). Latent variables cannot be measured directly, but are instead 

evaluated indirectly using measured variables that represent targeted areas of interest pertaining to the 

latent variable. 

Table 6.1. Hypothesized Latent Variables and Corresponding Observed Items for the Pharmacist 
Questionnaire 

Latent Variable (η) Observed Items 

η1: Adherence Management - 
services 

4a. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Drug utilization review reports 

4b. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Automated computer system notification 

4c. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Staff assessment of refill history 

7a. In the PAST WEEK, how often were these services used to 
improve medication adherence? Delivered patient’s medication 

7b. In the PAST WEEK, how often were these services used to 
improve medication adherence? Automatic refill program 

7c. In the PAST WEEK, how often were these services used to 
improve medication adherence? Refill reminder (e.g., call, email, 
text) 

7d. In the PAST WEEK, how often were these services used to 
improve medication adherence? Medication synchronization (i.e., 
synchronizing pick-up of multiple medications to one or two days 
each month) 

7e. In the PAST WEEK, how often were these services used to 
improve medication adherence? Appointment-based model (i.e., 
schedule an appointment to synchronize pick-up of multiple 
medications and counsel the patient) 

7f. In the PAST WEEK, how often were these services used to 
improve medication adherence? Worked with a patient to select 
adherence aid(s) (e.g., pill boxes, calendar) 

7g. In the PAST WEEK, how often were these services used to 
improve medication adherence? Dispensed adherence packaging 
for ambulatory patients (e.g., daily-dose blister package) 



 472 

 

Latent Variable (η) Observed Items 

η2: Adherence Management - 
counseling 

6a. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient how 
serious he/she perceived his/her medical condition(s) 

6b. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient 
“How often do you forget to take your medicine?” 

6c. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient 
about his/her adherence concern(s) 

η3: Asthma Management 

11a. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened for 
underuse of asthma controller therapy 

11b. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened for 
overuse of short-acting bronchodilators 

11c. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Assessed 
patient's inhaler technique 

η4: Pharmacist-Prescriber 
Relationship 

5a. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

5b. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Change medication to a cost-saving 
alternative 

12a. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I contacted prescribers to discuss 
patient’s drug-related problems (DRPs) 

12b. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I made a drug or non-drug 
recommendation to the patient's prescriber if a DRP was identified 

13a. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypertension medication adherence 

13b. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypercholesterolemia medication 
adherence 

13c. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Diabetes medication adherence 

13d. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Asthma medication utilization 

13e. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Use of high-risk medications in 
patients 65 years or older (i.e., Beers list) 
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Latent Variable (η) Observed Items 

η5: Chronic Disease Management 

8a. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Established a monitoring plan 
to follow the patient’s progress with therapeutic goals related to 
IEHP quality measures 

8b. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Evaluated complications due to 
the drug therapy regimen (e.g., cough, edema) 

9a. In the PAST WEEK, how often were these data routinely collected 
at YOUR PHARMACY? Laboratory values (e.g., HbA1c, 
cholesterol) 

9b. In the PAST WEEK, how often were these data routinely 
collected at YOUR PHARMACY? Medication history for new 
patients (e.g., current/past pharmacotherapy, drug allergies) 

η6: Non-Dispensing Ability 

14a. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Time to perform non-dispensing services 

14b. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient’s use of multiple pharmacies 

14c. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Incentive for non-dispensing service provision 

14d. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Staff support 

14e. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Employer support for offering non-dispensing services 

14f. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in pharmacist non-dispensing services 

14g. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medical information (e.g., lab results, 
provider visit, progress notes) 

14h. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medication information 

14i. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in adhering to therapy 

14j. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Focus on dispensing aspects (i.e., pharmacy workflow) 

η7: Workload Impact 

17a. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your time spent with each patient 

17b. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … The quality of care provided to patients 

17c. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your ability to solve drug therapy 
problems 
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Table 6.2. Hypothesized Latent Variables and Corresponding Observed Items for the Pharmacy 
Management Questionnaire 

Latent Variable (η) Observed Items 

η1: Program Understanding 

3a. With regard to YOUR awareness and understanding of IEHP’s 
pharmacy P4P program… I have adequate information about the 
scoring system used to compute the P4P bonus amount 

3b. With regard to YOUR awareness and understanding of IEHP’s 
pharmacy P4P program… I get useful feedback regarding my 
pharmacy's(ies’) progress toward achieving IEHP’s quality 
measures 

4a. I have adequate information about the definition of the following 
IEHP quality measures … Adherence (diabetes, hypertension, 
cholesterol) 

4b. I have adequate information about the definition of the following 
IEHP quality measures … Absence of controller therapy for 
asthma patients 

4c. I have adequate information about the definition of the following 
IEHP quality measures … Use of high-risk medications in the 
elderly 

4d. I have adequate information about the definition of the following 
IEHP quality measures … Generic dispensing rate 

η2: Program Involvement 

5a. Because of IEHP’s pharmacy P4P program, MY PHARMACY … 
Would be focused on these IEHP quality measures regardless of the 
financial incentive 

5b. Because of IEHP’s pharmacy P4P program, MY PHARMACY … 
Has implemented changes for adherence measures 

5c. Because of IEHP’s pharmacy P4P program, MY PHARMACY … 
Has implemented changes for asthma management measure 

5d. Because of IEHP’s pharmacy P4P program, MY PHARMACY … 
Has implemented changes for use of high-risk medications in the 
elderly measure 

η3: Program’s Financial Salience 

6a. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Represents an opportunity to 
increase the pharmacy's income 

6b. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Is sufficiently large to 
compensate for expenditures necessary to meet the quality 
measures 

6c. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Has adequate bonus payments 
to motivate me to expand pharmacy services 

6d. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … My pharmacy is participating in 
this P4P program to ensure we remain in IEHP's preferred network 

η4: Organization’s Adaptability 

7a. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We are able to change to meet the needs 
of our business environment 

7e. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We keep pace with changes required by 
our business environment 

7i. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We adapt to demands of our business 
environment 
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Latent Variable (η) Observed Items 

η5: Organization’s Innovativeness 

7b. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy is known as an innovator 
among pharmacies in our area 

7f. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy provides leadership in 
developing new services 

7j. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy constantly experiments with 
new services 

η6: Organization’s Proactiveness 

7c. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy usually takes action in 
anticipation of future market conditions 

7g. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Because market conditions are changing, 
we continually seek out new opportunities 

7k. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We consistently try to position ourselves to 
meet emerging demands 

η7: Organization’s Risk-Taking 

7d. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking chances is an element of our 
business strategy 

7h. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking gambles is part of our strategy for 
success 

7l. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We take above-average risks in our 
business 

η8: Organization’s Focal Emphasis 

8a. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Volume of work performed 

8b. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Quality of direct patient care services 

8c. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Pharmacy financial performance 

8d. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Addressing IEHP quality measures 

  



 476 

 

Aim 3: Pharmacist Questionnaire 

For each observed item associated with its respective posited latent variable, IRT rating scale 

model (RSM) analyses were used to evaluate the ordered nature of Likert response categories. The 

ordered nature of categories assessed whether the order of the responses was sequential as anticipated. 

For each of the items, the null hypothesis (i.e., category step measures were not ordered sequentially) 

was rejected, and it was concluded all categories were ordered as expected. A summary of the 

hypotheses for each item is listed in Table 6.3. 

Table 6.3. Hypothesis Results: Ordered Nature of Items in the Pharmacist Questionnaire 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed 
item. 

HA: Category step measures are ordered sequentially for the observed item. 

η1: Adherence 
Management - 
services 

4a. In the PAST WEEK, how often was each method used to 
identify non-adherent patients? Drug utilization review reports Reject 

4b. In the PAST WEEK, how often was each method used to 
identify non-adherent patients? Automated computer system 
notification 

Reject 

4c. In the PAST WEEK, how often was each method used to 
identify non-adherent patients? Staff assessment of refill history Reject 

7a. In the PAST WEEK, how often were these services used to 
improve medication adherence? Delivered patient’s medication Reject 

7b. In the PAST WEEK, how often were these services used to 
improve medication adherence? Automatic refill program Reject 

7c. In the PAST WEEK, how often were these services used to 
improve medication adherence? Refill reminder (e.g., call, 
email, text) 

Reject 

7d. In the PAST WEEK, how often were these services used to 
improve medication adherence? Medication synchronization 
(i.e., synchronizing pick-up of multiple medications to one or 
two days each month) 

Reject 

7e. In the PAST WEEK, how often were these services used to 
improve medication adherence? Appointment-based model (i.e., 
schedule an appointment to synchronize pick-up of multiple 
medications and counsel the patient) 

Reject 

7f. In the PAST WEEK, how often were these services used to 
improve medication adherence? Worked with a patient to select 
adherence aid(s) (e.g., pill boxes, calendar) 

Reject 

7g. In the PAST WEEK, how often were these services used to 
improve medication adherence? Dispensed adherence packaging 
for ambulatory patients (e.g., daily-dose blister package) 

Reject 



 477 

 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed 
item. 

HA: Category step measures are ordered sequentially for the observed item. 

η2: Adherence 
Management - 
counseling 

6a. In the PAST WEEK, how often has YOUR PHARMACY 
used the following to improve medication adherence? Asked 
patient how serious he/she perceived his/her medical 
condition(s) 

Reject 

6b. In the PAST WEEK, how often has YOUR PHARMACY 
used the following to improve medication adherence? Asked 
patient “How often do you forget to take your medicine?” 

Reject 

6c. In the PAST WEEK, how often has YOUR PHARMACY 
used the following to improve medication adherence? Asked 
patient about his/her adherence concern(s) 

Reject 

η3: Asthma 
Management 

11a. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened 
for underuse of asthma controller therapy 

Reject 

11b. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened 
for overuse of short-acting bronchodilators 

Reject 

11c. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Assessed 
patient's inhaler technique 

Reject 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed 
item. 

HA: Category step measures are ordered sequentially for the observed item. 

η4: Pharmacist-
Prescriber 
Relationship 

5a. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

Reject 

5b. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Change medication to a cost-saving 
alternative 

Reject 

12a. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I contacted prescribers to 
discuss patient’s drug-related problems (DRPs) 

Reject 

12b. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I made a drug or non-drug 
recommendation to the patient's prescriber if a DRP was 
identified 

Reject 

13a. In the PAST WEEK, there was cooperation between 
prescribers and myself in managing … Hypertension 
medication adherence 

Reject 

13b. In the PAST WEEK, there was cooperation between 
prescribers and myself in managing … Hypercholesterolemia 
medication adherence 

Reject 

13c. In the PAST WEEK, there was cooperation between 
prescribers and myself in managing … Diabetes medication 
adherence 

Reject 

13d. In the PAST WEEK, there was cooperation between 
prescribers and myself in managing … Asthma medication 
utilization 

Reject 

13e. In the PAST WEEK, there was cooperation between 
prescribers and myself in managing … Use of high-risk 
medications in patients 65 years or older (i.e., Beers list) 

Reject 

η5: Chronic 
Disease 
Management 

8a. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Established a monitoring 
plan to follow the patient’s progress with therapeutic goals 
related to IEHP quality measures 

Reject 

8b. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Evaluated complications due 
to the drug therapy regimen (e.g., cough, edema) 

Reject 

9a. In the PAST WEEK, how often were these data routinely 
collected at YOUR PHARMACY? Laboratory values (e.g., 
HbA1c, cholesterol) 

Reject 

9b. In the PAST WEEK, how often were these data routinely 
collected at YOUR PHARMACY? Medication history for new 
patients (e.g., current/past pharmacotherapy, drug allergies) 

Reject 



 479 

 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed 
item. 

HA: Category step measures are ordered sequentially for the observed item. 

η6: Non-
Dispensing 
Ability 

14a. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Time to perform non-dispensing services 

Reject 

14b. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient’s use of multiple pharmacies 

Reject 

14c. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Incentive for non-dispensing service provision 

Reject 

14d. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Staff support 

Reject 

14e. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Employer support for offering non-dispensing services 

Reject 

14f. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in pharmacist non-dispensing services 

Reject 

14g. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medical information (e.g., lab results, 
provider visit, progress notes) 

Reject 

14h. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medication information 

Reject 

14i. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in adhering to therapy 

Reject 

14j. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Focus on dispensing aspects (i.e., pharmacy workflow) 

Reject 

η7: Workload 
Impact 

17a. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your time spent with each patient Reject 

17b. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … The quality of care provided to 
patients 

Reject 

17c. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your ability to solve drug therapy 
problems 

Reject 

 

For each posited latent variable, CFA and IRT RSM analyses were conducted to evaluate the 

goodness-of-fit of each measurement model. Goodness-of-fit in a structural equation modeling 

framework was evaluated for latent variables hypothesized to have four or more items. When 
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assessing CFA results, three goodness-of-fit indices were reviewed to determine whether the model 

fit met the requirements of an acceptable measurement model: (1) !2 test statistic (i.e., an absolute fit 

index), where a !2 p-value greater than 0.05 indicates that the model sufficiently reproduces sample 

variances and covariances; (2) root mean square error of approximation (RMSEA) (i.e., a parsimony 

fit index), where good model fit is indicated when the RMSEA value is less than or equal to 0.05; and 

(3) comparative fit index (CFI) (i.e., an incremental fit index), where a value greater than 0.95 

demonstrates outstanding model fit (Kline, 2016). Of the seven latent variables analyzed with the 

items measured in the pharmacist questionnaire, four were hypothesized to have four or more items: 

(1) “adherence management – services,” (2) “pharmacist prescriber relationship,” (3) “chronic disease 

management,” and (4) “non-dispensing ability.” Using CFI as the goodness-of-fit criterion, the null 

hypothesis of an index value less than 0.90 was rejected for only “pharmacist-prescriber relationship.” 

Listed in Table 6.4 is a summary of the hypotheses assessing the goodness-of-fit of latent variables 

from the pharmacist questionnaire. 

Table 6.4. Hypothesis Results: Goodness-of-Fit of Latent Variables with Items in the Pharmacist 
Questionnaire 

Hypothesis Statement Result 

H0: The comparative of fit (CFI) goodness-of-fit index for the Adherence Management – services is less than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Adherence Management – services is greater than 
or equal to 0.90. 

Fail to 
Reject 

H0: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-Prescriber Relationship is less than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-Prescriber Relationship is greater than 
or equal to 0.90. 

Reject 

H0: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease Management is less than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease Management is greater than or 
equal to 0.90. 

Fail to 
Reject* 

H0: The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing Ability is less than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing Ability is greater than or equal to 
0.90. 

Fail to 
Reject 

* Model was not positive definite. 

 

For each observed item associated with its respective latent variable meeting model fit 

requirements, IRT RSM analyses were used to evaluate the response category endorsement likelihood 
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for each of the Likert response options. Category probability plots were used to evaluate for each item 

the usage of each category in the response scale for the item. IRT RSM analyses demonstrated when 

items were grouped into “adherence management – counseling,” “asthma management,” and 

“workload impact,” categories functioned to discriminate among respondents in this population and 

each item had its own endorsement likelihood. Listed in Table 6.5 is a summary of the hypotheses for 

the endorsement likelihood of items measured in the pharmacist questionnaire. 

Table 6.5. Hypothesis Results: Endorsement Likelihood of Items in the Pharmacist Questionnaire 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category probabilities for observed item do not have own endorsement 
likelihood. 

HA: Category probabilities for observed item do have own endorsement 
likelihood. 

η1: Adherence 
Management - 
services 

4a. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Drug utilization review reports N/A 

4b. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Automated computer system notification N/A 

4c. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Staff assessment of refill history N/A 

7a. In the PAST WEEK, how often were these services used to 
improve medication adherence? Delivered patient’s medication N/A 

7b. In the PAST WEEK, how often were these services used to 
improve medication adherence? Automatic refill program N/A 

7c. In the PAST WEEK, how often were these services used to 
improve medication adherence? Refill reminder (e.g., call, email, 
text) 

N/A 

7d. In the PAST WEEK, how often were these services used to 
improve medication adherence? Medication synchronization (i.e., 
synchronizing pick-up of multiple medications to one or two days 
each month) 

N/A 

7e. In the PAST WEEK, how often were these services used to 
improve medication adherence? Appointment-based model (i.e., 
schedule an appointment to synchronize pick-up of multiple 
medications and counsel the patient) 

N/A 

7f. In the PAST WEEK, how often were these services used to 
improve medication adherence? Worked with a patient to select 
adherence aid(s) (e.g., pill boxes, calendar) 

N/A 

7g. In the PAST WEEK, how often were these services used to 
improve medication adherence? Dispensed adherence packaging 
for ambulatory patients (e.g., daily-dose blister package) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category probabilities for observed item do not have own endorsement 
likelihood. 

HA: Category probabilities for observed item do have own endorsement 
likelihood. 

η2: Adherence 
Management - 
counseling 

6a. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient 
how serious he/she perceived his/her medical condition(s) 

Reject 

6b. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient 
“How often do you forget to take your medicine?” 

Reject 

6c. In the PAST WEEK, how often has YOUR PHARMACY used 
the following to improve medication adherence? Asked patient 
about his/her adherence concern(s) 

Reject 

η3: Asthma 
Management 

11a. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened 
for underuse of asthma controller therapy 

Reject 

11b. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Intervened 
for overuse of short-acting bronchodilators 

Reject 

11c. In the PAST WEEK, how often did YOUR PHARMACY 
provide these interventions to patients with asthma? Assessed 
patient's inhaler technique 

Reject 

η4: Pharmacist-
Prescriber 
Relationship 

5a. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

N/A 

5b. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Change medication to a cost-saving 
alternative 

N/A 

12a. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I contacted prescribers to discuss 
patient’s drug-related problems (DRPs) 

N/A 

12b. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I made a drug or non-drug 
recommendation to the patient's prescriber if a DRP was identified 

N/A 

13a. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypertension medication adherence N/A 

13b. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypercholesterolemia medication 
adherence 

N/A 

13c. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Diabetes medication adherence N/A 

13d. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Asthma medication utilization N/A 

13e. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Use of high-risk medications in 
patients 65 years or older (i.e., Beers list) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category probabilities for observed item do not have own endorsement 
likelihood. 

HA: Category probabilities for observed item do have own endorsement 
likelihood. 

η5: Chronic 
Disease 
Management 

8a. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Established a monitoring plan 
to follow the patient’s progress with therapeutic goals related to 
IEHP quality measures 

N/A 

8b. In the PAST WEEK, how often were the following used to 
monitor chronic disease outcomes? Evaluated complications due to 
the drug therapy regimen (e.g., cough, edema) 

N/A 

9a. In the PAST WEEK, how often were these data routinely 
collected at YOUR PHARMACY? Laboratory values (e.g., 
HbA1c, cholesterol) 

N/A 

9b. In the PAST WEEK, how often were these data routinely 
collected at YOUR PHARMACY? Medication history for new 
patients (e.g., current/past pharmacotherapy, drug allergies) 

N/A 

η6: Non-
Dispensing 
Ability 

14a. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Time to perform non-dispensing services 

N/A 

14b. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient’s use of multiple pharmacies 

N/A 

14c. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Incentive for non-dispensing service provision 

N/A 

14d. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Staff support 

N/A 

14e. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Employer support for offering non-dispensing services 

N/A 

14f. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in pharmacist non-dispensing services 

N/A 

14g. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medical information (e.g., lab results, 
provider visit, progress notes) 

N/A 

14h. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medication information 

N/A 

14i. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in adhering to therapy 

N/A 

14j. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Focus on dispensing aspects (i.e., pharmacy workflow) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: Category probabilities for observed item do not have own endorsement 
likelihood. 

HA: Category probabilities for observed item do have own endorsement 
likelihood. 

η7: Workload 
Impact 

17a. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your time spent with each patient Reject 

17b. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … The quality of care provided to 
patients 

Reject 

17c. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your ability to solve drug therapy 
problems 

Reject 

N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no 
conclusions may be made about pharmacists’ ability level relative to the probability of category endorsement. 

 

For measurement models with acceptable fit, model parameter estimates, namely factor 

loadings, were evaluated for direction, magnitude, and significance. The proportion of explained 

variance in the item due to the latent variable (i.e., factor loading, λ) was used to detect whether items 

were meaningfully associated with their purported latent variables. CFA models for “adherence 

management –counseling,” “asthma management,” and “workload impact” latent constructs yielded 

significant item factor loadings (i.e., l ¹ 0), signaling these factors may explain the variance in their 

respective items. Listed in Table 6.6 is a summary of the hypotheses for the magnitude of association 

between the latent variables and associated items measured in the pharmacist questionnaire. 
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Table 6.6. Hypothesis Results: Factor Loading Magnitude with Associated Latent Variable with 
Measured Items from the Pharmacist Questionnaire 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η1: Adherence 
Management - 
services 

4a. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Drug utilization review reports N/A 

4b. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Automated computer system notification N/A 

4c. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Staff assessment of refill history N/A 

7a. In the PAST WEEK, how often were these services used to improve 
medication adherence? Delivered patient’s medication N/A 

7b. In the PAST WEEK, how often were these services used to improve 
medication adherence? Automatic refill program N/A 

7c. In the PAST WEEK, how often were these services used to improve 
medication adherence? Refill reminder (e.g., call, email, text) N/A 

7d. In the PAST WEEK, how often were these services used to improve 
medication adherence? Medication synchronization (i.e., 
synchronizing pick-up of multiple medications to one or two days 
each month) 

N/A 

7e. In the PAST WEEK, how often were these services used to improve 
medication adherence? Appointment-based model (i.e., schedule an 
appointment to synchronize pick-up of multiple medications and 
counsel the patient) 

N/A 

7f. In the PAST WEEK, how often were these services used to improve 
medication adherence? Worked with a patient to select adherence 
aid(s) (e.g., pill boxes, calendar) 

N/A 

7g. In the PAST WEEK, how often were these services used to improve 
medication adherence? Dispensed adherence packaging for 
ambulatory patients (e.g., daily-dose blister package) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η2: Adherence 
Management - 
counseling 

6a. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient how 
serious he/she perceived his/her medical condition(s) 

Reject 

6b. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient “How 
often do you forget to take your medicine?” 

Reject 

6c. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient about 
his/her adherence concern(s) 

Reject 

η3: Asthma 
Management 

11a. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Intervened for underuse 
of asthma controller therapy 

Reject 

11b. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Intervened for overuse 
of short-acting bronchodilators 

Reject 

11c. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Assessed patient's 
inhaler technique 

Reject 

η4: Pharmacist-
Prescriber 
Relationship 

5a. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

N/A 

5b. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Change medication to a cost-saving 
alternative 

N/A 

12a. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I contacted prescribers to discuss 
patient’s drug-related problems (DRPs) 

N/A 

12b. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I made a drug or non-drug 
recommendation to the patient's prescriber if a DRP was 
identified 

N/A 

13a. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypertension medication adherence N/A 

13b. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypercholesterolemia medication 
adherence 

N/A 

13c. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Diabetes medication adherence N/A 

13d. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Asthma medication utilization N/A 

13e. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Use of high-risk medications in patients 
65 years or older (i.e., Beers list) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η5: Chronic 
Disease 
Management 

8a. In the PAST WEEK, how often were the following used to monitor 
chronic disease outcomes? Established a monitoring plan to follow 
the patient’s progress with therapeutic goals related to IEHP quality 
measures 

N/A 

8b. In the PAST WEEK, how often were the following used to monitor 
chronic disease outcomes? Evaluated complications due to the drug 
therapy regimen (e.g., cough, edema) 

N/A 

9a. In the PAST WEEK, how often were these data routinely collected 
at YOUR PHARMACY? Laboratory values (e.g., HbA1c, 
cholesterol) 

N/A 

9b. In the PAST WEEK, how often were these data routinely collected 
at YOUR PHARMACY? Medication history for new patients (e.g., 
current/past pharmacotherapy, drug allergies) 

N/A 

η6: Non-
Dispensing 
Ability 

14a. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Time to perform non-dispensing services 

N/A 

14b. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient’s use of multiple pharmacies 

N/A 

14c. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Incentive for non-dispensing service provision 

N/A 

14d. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Staff support 

N/A 

14e. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Employer support for offering non-dispensing services 

N/A 

14f. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in pharmacist non-dispensing services 

N/A 

14g. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medical information (e.g., lab results, 
provider visit, progress notes) 

N/A 

14h. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medication information 

N/A 

14i. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in adhering to therapy 

N/A 

14j. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Focus on dispensing aspects (i.e., pharmacy workflow) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η7: Workload 
Impact 

17a. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your time spent with each patient Reject 

17b. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … The quality of care provided to patients Reject 

17c. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your ability to solve drug therapy 
problems 

Reject 

N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no 
conclusions may be made about pharmacists’ ability level relative to the probability of category endorsement. 

 

For each latent variable, IRT RSM fit statistics were used to evaluate the accuracy of data fit 

to the model (Linacre, 2002; A. B. Smith et al., 2008). Fit statistics contributed to measurement 

quality control through the identification of aspects of the data that satisfy RSM specifications (R. M. 

Smith, 1996). Mean square (MNSQ) fit statistics indicated the degree of randomness (i.e., the amount 

of distortion in the measurement model) (Linacre, 2002). The RSM specifies that a reasonably 

uniform level of randomness must exist throughout the data. An item illustrating more variation than 

what the model predicted may be considered as not meeting the unidimensionality and local 

independence requirements of RSM, which presents a threat to measurement. The OUTFIT MNSQ 

estimate is most affected by unexpected behavior by items measured as far from the person’s ability 

level (i.e., measure level) (Linacre, 2006). A threshold of 2.0 was used to evaluate OUTFIT MNSQ 

statistics for all items (Linacre, 1999). Values greater than 2.0 would suggest there was more 

unexplained than explained noise in the data set (i.e., indicating there was more misinformation than 

information in the observations). The null hypothesis specifying the OUTFIT MNSQ statistic was 

greater than or equal to two was rejected for “adherence management –counseling,” “asthma 

management,” and “workload impact” measurement models. Listed in Table 6.7 is a summary of 

hypotheses for the unidimensionality of measurement models from the pharmacist questionnaire. 
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Table 6.7. Hypothesis Results: Evaluate Unidimensionality of Latent Variables from the Pharmacist 
Questionnaire 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η1: Adherence 
Management - 
services 

4a. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Drug utilization review reports N/A 

4b. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Automated computer system notification N/A 

4c. In the PAST WEEK, how often was each method used to identify 
non-adherent patients? Staff assessment of refill history N/A 

7a. In the PAST WEEK, how often were these services used to improve 
medication adherence? Delivered patient’s medication N/A 

7b. In the PAST WEEK, how often were these services used to improve 
medication adherence? Automatic refill program N/A 

7c. In the PAST WEEK, how often were these services used to improve 
medication adherence? Refill reminder (e.g., call, email, text) N/A 

7d. In the PAST WEEK, how often were these services used to improve 
medication adherence? Medication synchronization (i.e., 
synchronizing pick-up of multiple medications to one or two days 
each month) 

N/A 

7e. In the PAST WEEK, how often were these services used to improve 
medication adherence? Appointment-based model (i.e., schedule an 
appointment to synchronize pick-up of multiple medications and 
counsel the patient) 

N/A 

7f. In the PAST WEEK, how often were these services used to improve 
medication adherence? Worked with a patient to select adherence 
aid(s) (e.g., pill boxes, calendar) 

N/A 

7g. In the PAST WEEK, how often were these services used to improve 
medication adherence? Dispensed adherence packaging for 
ambulatory patients (e.g., daily-dose blister package) 

N/A 

η2: Adherence 
Management - 
counseling 

6a. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient how 
serious he/she perceived his/her medical condition(s) 

Reject 

6b. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient “How 
often do you forget to take your medicine?” 

Reject 

6c. In the PAST WEEK, how often has YOUR PHARMACY used the 
following to improve medication adherence? Asked patient about 
his/her adherence concern(s) 

Reject 



 490 

 

Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η3: Asthma 
Management 

11a. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Intervened for underuse 
of asthma controller therapy 

Reject 

11b. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Intervened for overuse 
of short-acting bronchodilators 

Reject 

11c. In the PAST WEEK, how often did YOUR PHARMACY provide 
these interventions to patients with asthma? Assessed patient's 
inhaler technique 

Reject 

η4: Pharmacist-
Prescriber 
Relationship 

5a. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Adjust current medication (e.g., timing, 
frequency, amount, and/or dosage) 

N/A 

5b. In the PAST WEEK, how often were the following 
recommendations made to the PRESCRIBER to improve 
medication adherence? Change medication to a cost-saving 
alternative 

N/A 

12a. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I contacted prescribers to discuss 
patient’s drug-related problems (DRPs) 

N/A 

12b. In the PAST WEEK, how often were the following used to 
collaborate with prescribers? I made a drug or non-drug 
recommendation to the patient's prescriber if a DRP was identified 

N/A 

13a. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypertension medication adherence N/A 

13b. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Hypercholesterolemia medication 
adherence 

N/A 

13c. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Diabetes medication adherence N/A 

13d. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Asthma medication utilization N/A 

13e. In the PAST WEEK, there was cooperation between prescribers 
and myself in managing … Use of high-risk medications in patients 
65 years or older (i.e., Beers list) 

N/A 

η5: Chronic 
Disease 
Management 

8a. In the PAST WEEK, how often were the following used to monitor 
chronic disease outcomes? Established a monitoring plan to follow 
the patient’s progress with therapeutic goals related to IEHP quality 
measures 

N/A 

8b. In the PAST WEEK, how often were the following used to monitor 
chronic disease outcomes? Evaluated complications due to the drug 
therapy regimen (e.g., cough, edema) 

N/A 

9a. In the PAST WEEK, how often were these data routinely collected 
at YOUR PHARMACY? Laboratory values (e.g., HbA1c, 
cholesterol) 

N/A 

9b. In the PAST WEEK, how often were these data routinely collected 
at YOUR PHARMACY? Medication history for new patients (e.g., 
current/past pharmacotherapy, drug allergies) 

N/A 
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Latent Variable (η) Observed Items Hypothesis Result 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η6: Non-
Dispensing 
Ability 

14a. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Time to perform non-dispensing services 

N/A 

14b. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient’s use of multiple pharmacies 

N/A 

14c. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Incentive for non-dispensing service provision 

N/A 

14d. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Staff support 

N/A 

14e. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Employer support for offering non-dispensing services 

N/A 

14f. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in pharmacist non-dispensing services 

N/A 

14g. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medical information (e.g., lab results, 
provider visit, progress notes) 

N/A 

14h. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Availability of patient medication information 

N/A 

14i. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Patient interest in adhering to therapy 

N/A 

14j. In the PAST WEEK, how have these items had an impact on 
YOUR PHARMACY’S provision of non-dispensing services? 
Focus on dispensing aspects (i.e., pharmacy workflow) 

N/A 

η7: Workload 
Impact 

17a. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your time spent with each patient Reject 

17b. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … The quality of care provided to patients Reject 

17c. In the PAST WEEK, how has the workload in YOUR 
PHARMACY affected … Your ability to solve drug therapy 
problems 

Reject 

N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no 
conclusions may be made about pharmacists’ ability level relative to the probability of category endorsement. 
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Aim 3: Pharmacy Management Questionnaire 

For each observed item associated with its respective posited latent variable, IRT rating scale 

model (RSM) analyses were used to evaluate the ordered nature of Likert response categories. The 

ordered nature of categories assessed whether the order of the responses was sequential as anticipated. 

For each of the items, the null hypothesis (i.e., category step measures were not ordered sequentially) 

was rejected, and it was concluded all categories were ordered as expected. A summary of the 

hypotheses for each item is listed in Table 6.8. 

 

Table 6.8. Hypothesis Results: Ordered Nature of Items in the Pharmacy Management Questionnaire 

Latent Variable 
(η) 

Observed Items Results 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed item. 

HA: Category step measures are ordered sequentially for the observed item. 

η1: Program 
Understanding 

3a. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I have adequate information 
about the scoring system used to compute the P4P bonus 
amount 

Reject 

3b. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I get useful feedback 
regarding my pharmacy's(ies’) progress toward achieving 
IEHP’s quality measures 

Reject 

4a. I have adequate information about the definition of the 
following IEHP quality measures … Adherence (diabetes, 
hypertension, cholesterol) 

Reject 

4b. I have adequate information about the definition of the 
following IEHP quality measures … Absence of controller 
therapy for asthma patients 

Reject 

4c. I have adequate information about the definition of the 
following IEHP quality measures … Use of high-risk 
medications in the elderly 

Reject 

4d. I have adequate information about the definition of the 
following IEHP quality measures … Generic dispensing rate Reject 

η2: Program 
Involvement 

5a. Because of IEHP’s pharmacy P4P program, MY PHARMACY 
… Would be focused on these IEHP quality measures regardless 
of the financial incentive 

Reject 

5b. Because of IEHP’s pharmacy P4P program, MY PHARMACY 
… Has implemented changes for adherence measures Reject 

5c. Because of IEHP’s pharmacy P4P program, MY PHARMACY 
… Has implemented changes for asthma management measure Reject 

5d. Because of IEHP’s pharmacy P4P program, MY PHARMACY 
… Has implemented changes for use of high-risk medications 
in the elderly measure 

Reject 
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Latent Variable 
(η) 

Observed Items Results 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed item. 

HA: Category step measures are ordered sequentially for the observed item. 

η3: Program’s 
Financial Salience 

6a. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Represents an opportunity to 
increase the pharmacy's income 

Reject 

6b. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Is sufficiently large to 
compensate for expenditures necessary to meet the quality 
measures 

Reject 

6c. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Has adequate bonus 
payments to motivate me to expand pharmacy services 

Reject 

6d. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … My pharmacy is 
participating in this P4P program to ensure we remain in IEHP's 
preferred network 

Reject 

η4: Organization’s 
Adaptability 

7a. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We are able to change to meet the 
needs of our business environment 

Reject 

7e. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We keep pace with changes required 
by our business environment 

Reject 

7i. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We adapt to demands of our business 
environment 

Reject 

η5: Organization’s 
Innovativeness 

7b. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy is known as an innovator 
among pharmacies in our area 

Reject 

7f. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy provides leadership in 
developing new services 

Reject 

7j. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy constantly experiments 
with new services 

Reject 

η6: Organization’s 
Proactiveness 

7c. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy usually takes action in 
anticipation of future market conditions 

Reject 

7g. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Because market conditions are 
changing, we continually seek out new opportunities 

Reject 

7k. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We consistently try to position ourselves 
to meet emerging demands 

Reject 
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Latent Variable 
(η) 

Observed Items Results 

Hypothesis format  
for each item:  

H0: Category step measures are not ordered sequentially for the observed item. 

HA: Category step measures are ordered sequentially for the observed item. 

η7: Organization’s 
Risk-Taking 

7d. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking chances is an element of our 
business strategy 

Reject 

7h. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking gambles is part of our strategy 
for success 

Reject 

7l. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We take above-average risks in our 
business 

Reject 

η8: Organization’s 
Focal Emphasis 

8a. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Volume of work performed Reject 

8b. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Quality of direct patient care services Reject 

8c. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Pharmacy financial performance Reject 

8d. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Addressing IEHP quality measures Reject 

 

For each posited latent variable, CFA and IRT RSM analyses were conducted to evaluate the 

goodness-of-fit of each measurement model. Goodness-of-fit in a structural equation modeling 

framework was evaluated for latent variables hypothesized to have four or more items. When 

assessing CFA results, three goodness-of-fit indices were reviewed to determine whether the model 

fit met the requirements of an acceptable measurement model: (1) !2 test statistic; (2) RMSEA; and 

(3) CFI (Kline, 2016). Of the eight latent variables analyzed with the items measured in the 

pharmacist questionnaire, four were hypothesized to have four or more items: (1) “program 

understanding,” (2) “program involvement,” (3) “program’s financial salience,” and (4) 

“organization’s focal emphasis.” Using CFI as the goodness-of-fit criterion, the null hypothesis of an 

index value less than 0.90 was rejected for “program understanding” and “program involvement.” 

Listed in Table 6.9 is a summary of the hypotheses assessing the goodness-of-fit of latent variables 

from the pharmacy management questionnaire. 
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Table 6.9. Hypothesis Results: Goodness-of-Fit of Latent Variables with Items in the Pharmacist 
Questionnaire 

Hypothesis Statement Result 
H0: The comparative of fit (CFI) goodness-of-fit index for the Program Understanding is less than 
0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Program Understanding is greater 
than or equal to 0.90. 

Reject 

H0: The comparative of fit (CFI) goodness-of-fit index for the Program Involvement is less than 
0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Program Involvement is greater than 
or equal to 0.90. 

Reject 

H0: The comparative of fit (CFI) goodness-of-fit index for the Program’s Financial Salience is less 
than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Program’s Financial Salience is 
greater than or equal to 0.90. 

Fail to Reject* 

H0: The comparative of fit (CFI) goodness-of-fit index for the Organization’s Focal Emphasis is less 
than 0.90. 
HA: The comparative of fit (CFI) goodness-of-fit index for the Organization’s Focal Emphasis is 
greater than or equal to 0.90. 

Fail to Reject 

* Model was not positive definite. 

 
 For each observed item associated with its respective latent variable meeting model fit 

requirements, IRT RSM analyses were used to evaluate the response category endorsement likelihood 

for each of the Likert response options. Category probability plots were used to evaluate for each item 

the usage of each category in the response scale for the item. IRT RSM analyses demonstrated when 

items were grouped into “program involvement,” “organization’s innovativeness,” “organization’s 

risk-taking,” categories functioned to discriminate among respondents in this population and each 

item had its own endorsement likelihood. “Organization’s proactiveness” did not have enough 

respondents endorsing the ‘strongly disagree’ category for the response option to have its 

endorsement likelihood. Listed in Table 6.10 is a summary of the hypotheses for the endorsement 

likelihood of items measured in the pharmacy management questionnaire. 
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Table 6.10. Hypothesis Results: Endorsement Likelihood of Items in the Pharmacy Management 
Questionnaire 

Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: Category probabilities for observed item do not have own endorsement 
likelihood. 

HA: Category probabilities for observed item do have own endorsement 
likelihood. 

η1: Program 
Understanding 

3a. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I have adequate information 
about the scoring system used to compute the P4P bonus 
amount 

N/A 

3b. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I get useful feedback 
regarding my pharmacy's(ies’) progress toward achieving 
IEHP’s quality measures 

N/A 

4a. I have adequate information about the definition of the 
following IEHP quality measures … Adherence (diabetes, 
hypertension, cholesterol) 

N/A 

4b. I have adequate information about the definition of the 
following IEHP quality measures … Absence of controller 
therapy for asthma patients 

N/A 

4c. I have adequate information about the definition of the 
following IEHP quality measures … Use of high-risk 
medications in the elderly 

N/A 

4d. I have adequate information about the definition of the 
following IEHP quality measures … Generic dispensing rate N/A 

η2: Program 
Involvement 

5a. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Would be focused on these IEHP quality 
measures regardless of the financial incentive 

Reject 

5b. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for adherence 
measures 

Reject 

5c. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for asthma 
management measure 

Reject 

5d. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for use of high-
risk medications in the elderly measure 

Reject 

η3: Program’s 
Financial Salience 

6a. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Represents an opportunity 
to increase the pharmacy's income 

N/A 

6b. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Is sufficiently large to 
compensate for expenditures necessary to meet the quality 
measures 

N/A 

6c. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Has adequate bonus 
payments to motivate me to expand pharmacy services 

N/A 

6d. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … My pharmacy is 
participating in this P4P program to ensure we remain in 
IEHP's preferred network 

N/A 
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Latent Variable 
(η) Observed Items Results 

η4: Organization’s 
Adaptability 

7a. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We are able to change to meet the 
needs of our business environment 

N/A 

7e. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We keep pace with changes required 
by our business environment 

N/A 

7i. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We adapt to demands of our business 
environment 

N/A 

η5: Organization’s 
Innovativeness 

7b. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy is known as an 
innovator among pharmacies in our area 

Reject 

7f. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy provides leadership in 
developing new services 

Reject 

7j. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy constantly experiments 
with new services 

Reject 

η6: Organization’s 
Proactiveness 

7c. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy usually takes action in 
anticipation of future market conditions 

Fail to Reject* 

7g. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Because market conditions are 
changing, we continually seek out new opportunities 

Fail to Reject* 

7k. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We consistently try to position 
ourselves to meet emerging demands 

Fail to Reject* 

η7: Organization’s 
Risk-Taking 

7d. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking chances is an element of our 
business strategy 

Reject 

7h. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking gambles is part of our strategy 
for success 

Reject 

7l. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We take above-average risks in our 
business 

Reject 

η8: Organization’s 
Focal Emphasis 

8a. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Volume of work performed N/A 

8b. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Quality of direct patient care 
services 

N/A 

8c. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Pharmacy financial performance N/A 

8d. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Addressing IEHP quality measures N/A 

N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no 
conclusions may be made about pharmacists’ ability level relative to the probability of category endorsement. 

* One category had zero respondents in a category and, therefore, did not have enough respondents for a category 
endorsement likelihood to be estimated. 
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For measurement models with acceptable fit, model parameter estimates, namely factor 

loadings, were evaluated for direction, magnitude, and significance. The proportion of explained 

variance in the item due to the latent variable (i.e., factor loading, λ) was used to detect whether items 

were meaningfully associated with their purported latent variables. CFA models for “program 

involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and “organization’s 

risk-taking” latent constructs yielded significant item factor loadings (i.e., l ¹ 0), signaling these 

factors may explain the variance in their respective items. Listed in Table 6.11 is a summary of the 

hypotheses for the magnitude of association between the latent variables and associated items 

measured in the pharmacy management questionnaire. 

 

Table 6.11. Hypothesis Results: Factor Loading Magnitude with Associated Latent Variable with 
Measured Items from the Pharmacy Management Questionnaire 

Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η1: Program 
Understanding 

3a. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I have adequate information 
about the scoring system used to compute the P4P bonus 
amount 

N/A 

3b. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I get useful feedback 
regarding my pharmacy's(ies’) progress toward achieving 
IEHP’s quality measures 

N/A 

4a. I have adequate information about the definition of the 
following IEHP quality measures … Adherence (diabetes, 
hypertension, cholesterol) 

N/A 

4b. I have adequate information about the definition of the 
following IEHP quality measures … Absence of controller 
therapy for asthma patients 

N/A 

4c. I have adequate information about the definition of the 
following IEHP quality measures … Use of high-risk 
medications in the elderly 

N/A 

4d. I have adequate information about the definition of the 
following IEHP quality measures … Generic dispensing rate N/A 
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Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η2: Program 
Involvement 

5a. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Would be focused on these IEHP quality 
measures regardless of the financial incentive 

Reject* 

5b. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for adherence 
measures 

Reject 

5c. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for asthma 
management measure 

Reject 

5d. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for use of high-
risk medications in the elderly measure 

Reject 

η3: Program’s 
Financial Salience 

6a. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Represents an opportunity 
to increase the pharmacy's income 

N/A 

6b. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Is sufficiently large to 
compensate for expenditures necessary to meet the quality 
measures 

N/A 

6c. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Has adequate bonus 
payments to motivate me to expand pharmacy services 

N/A 

6d. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … My pharmacy is 
participating in this P4P program to ensure we remain in 
IEHP's preferred network 

N/A 

η4: Organization’s 
Adaptability 

7a. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We are able to change to meet the 
needs of our business environment 

N/A 

7e. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We keep pace with changes required 
by our business environment 

N/A 

7i. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We adapt to demands of our business 
environment 

N/A 
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Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The factor loading (λ) of observed item is equal to zero. 
HA: The factor loading (λ) of observed item is not equal to zero. 

η5: Organization’s 
Innovativeness 

7b. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy is known as an 
innovator among pharmacies in our area 

Reject 

7f. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy provides leadership in 
developing new services 

Reject 

7j. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy constantly experiments 
with new services 

Reject 

η6: Organization’s 
Proactiveness 

7c. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy usually takes action in 
anticipation of future market conditions 

Reject 

7g. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Because market conditions are 
changing, we continually seek out new opportunities 

Reject 

7k. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We consistently try to position 
ourselves to meet emerging demands 

Reject 

η7: Organization’s 
Risk-Taking 

7d. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking chances is an element of our 
business strategy 

Reject 

7h. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking gambles is part of our strategy 
for success 

Reject 

7l. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We take above-average risks in our 
business 

Reject 

η8: Organization’s 
Focal Emphasis 

8a. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Volume of work performed N/A 

8b. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Quality of direct patient care services N/A 

8c. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Pharmacy financial performance N/A 

8d. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Addressing IEHP quality measures N/A 

N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* The factor loading was significant; however, the magnitude was low (< 0.50) 

 

For each latent variable, IRT RSM fit statistics were used to evaluate the accuracy of data fit 

to the model (Linacre, 2002; A. B. Smith et al., 2008). The OUTFIT mean square (MNSQ) estimate is 

most affected by unexpected behavior by items measured as far from the person’s ability level (i.e., 

measure level) (Linacre, 2006). A threshold of 2.0 was used to evaluate OUTFIT MNSQ statistics for 
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all items (Linacre, 1999). Values greater than 2.0 would suggest there was more unexplained than 

explained noise in the data set (i.e., indicating there was more misinformation than information in the 

observations). The null hypothesis specifying the OUTFIT MNSQ statistic was greater than or equal 

to two was rejected for “program involvement,” “organization’s innovativeness,” “organization’s 

proactiveness,” and “organization’s risk-taking” measurement models. Listed in Table 6.12 is a 

summary of hypotheses for the unidimensionality of measurement models from the pharmacy 

management questionnaire. 

 

Table 6.12. Hypothesis Results: Evaluate Unidimensionality of Latent Variables from the Pharmacy 
Management Questionnaire 

Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η1: Program 
Understanding 

3a. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I have adequate information 
about the scoring system used to compute the P4P bonus 
amount 

N/A 

3b. With regard to YOUR awareness and understanding of 
IEHP’s pharmacy P4P program… I get useful feedback 
regarding my pharmacy's(ies’) progress toward achieving 
IEHP’s quality measures 

N/A 

4a. I have adequate information about the definition of the 
following IEHP quality measures … Adherence (diabetes, 
hypertension, cholesterol) 

N/A 

4b. I have adequate information about the definition of the 
following IEHP quality measures … Absence of controller 
therapy for asthma patients 

N/A 

4c. I have adequate information about the definition of the 
following IEHP quality measures … Use of high-risk 
medications in the elderly 

N/A 

4d. I have adequate information about the definition of the 
following IEHP quality measures … Generic dispensing rate N/A 
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Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η2: Program 
Involvement 

5a. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Would be focused on these IEHP quality 
measures regardless of the financial incentive 

Reject* 

5b. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for adherence 
measures 

Reject 

5c. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for asthma 
management measure 

Reject 

5d. Because of IEHP’s pharmacy P4P program, MY 
PHARMACY … Has implemented changes for use of high-
risk medications in the elderly measure 

Reject 

η3: Program’s 
Financial Salience 

6a. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Represents an opportunity 
to increase the pharmacy's income 

N/A 

6b. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Is sufficiently large to 
compensate for expenditures necessary to meet the quality 
measures 

N/A 

6c. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … Has adequate bonus 
payments to motivate me to expand pharmacy services 

N/A 

6d. With regard to the financial salience of IEHP’s pharmacy P4P 
program, the financial incentive … My pharmacy is 
participating in this P4P program to ensure we remain in 
IEHP's preferred network 

N/A 

η4: Organization’s 
Adaptability 

7a. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We are able to change to meet the 
needs of our business environment 

N/A 

7e. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We keep pace with changes required 
by our business environment 

N/A 

7i. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We adapt to demands of our business 
environment 

N/A 

η5: Organization’s 
Innovativeness 

7b. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy is known as an 
innovator among pharmacies in our area 

Reject 

7f. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy provides leadership in 
developing new services 

Reject 

7j. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy constantly experiments 
with new services 

Reject 
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Latent Variable 
(η) Observed Items Results 

Hypothesis format  
for each item:  

H0: The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	
observed item. 

HA: The	OUTFIT	mean	square	value	is	less	than		two	for	observed item. 

η6: Organization’s 
Proactiveness 

7c. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Our pharmacy usually takes action in 
anticipation of future market conditions 

Reject 

7g. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Because market conditions are 
changing, we continually seek out new opportunities 

Reject 

7k. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We consistently try to position 
ourselves to meet emerging demands 

Reject 

η7: Organization’s 
Risk-Taking 

7d. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking chances is an element of our 
business strategy 

Reject 

7h. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … Taking gambles is part of our strategy 
for success 

Reject 

7l. With regard to the characteristics of YOUR PHARMACY 
ORGANIZATION … We take above-average risks in our 
business 

Reject 

η8: Organization’s 
Focal Emphasis 

8a. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Volume of work performed N/A 

8b. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Quality of direct patient care services N/A 

8c. With regard to YOUR PHARMACY ORGANIZATION, the 
focal emphasis is on … Pharmacy financial performance N/A 

8d. With regard to YOUR PHARMACY ORGANIZATION, 
the focal emphasis is on … Addressing IEHP quality measures N/A 

N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* The OUTFIT mean square value was below 2.00; however, the magnitude was low (< 0.50). 
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6.1.4 Aim 4 

This aim was two-fold. First, there was an assessment of the relationships between latent 

variables evaluated in Aim 3 that were found to have acceptable: (1) response choice; (2) goodness-

of-fit indices; and (3) model fit. Assessments were conducted using CFA models. Second, there was a 

determination of factors associated with community pharmacies achieving quality measures in a 

pharmacy P4P program using structural models. 

Pharmacist Questionnaire 

To assess the relationship of the latent variables “adherence management – counseling,” 

“asthma management,” and “workload impact,” the correlations between each pairwise combination 

was assessed to examine the magnitude and significance. All of these latent variables were 

significantly correlated (p < 0.001) and, thus, the hypothesis of zero correlation values for each of 

these latent variable pairs was rejected (see Table 6.13). Only “adherence management – counseling” 

and “asthma management” had a correlation above 0.50 ( y = 0.658, p < 0.001). Therefore, only these 

two variables were tested for construct redundancy. The change in CFI from one factor to two factors 

was greater than -0.01 (DCFI = -0.041), indicating these two constructs were represented better 

separately. Thus, the null hypothesis of the change in CFI less than -0.01 was rejected (see  

Table 6.14). 
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Table 6.13. Hypothesis Results: Magnitude of Association between Latent Variables with Acceptable Fit 
from the Pharmacist Questionnaire 

Hypothesis Statement Result 
H0: The correlation (ψ) between Adherence Management – counseling and Workload Impact is 
zero. 
HA: The correlation (ψ) between Adherence Management – counseling and Workload Impact is 
not zero. 

Reject 

H0: The correlation (ψ) between Adherence Management – counseling and Asthma Management 
is zero. 
HA: The correlation (ψ) between Adherence Management – counseling and Asthma Management 
is not zero. 

Reject 

H0: The correlation (ψ) between Asthma Management and Workload Impact is zero. 
HA: The correlation (ψ) between Asthma Management and Workload Impact is not zero. Reject 

 

Table 6.14. Hypothesis Results: Construct Redundancy for Latent Variables with Correlations Greater 
than 0.50 from the Pharmacist Questionnaire 

Hypothesis Statement Result 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for adherence management – counseling and workload impact is less than or equal to -0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for adherence management – counseling and workload impact is greater than -0.01. 

Reject 

Δ: change; CFI: comparative fit index 

 

Pharmacy Management Questionnaire 

To assess the relationship of the latent variables “program involvement,” “organization’s 

innovativeness,” “organization’s proactiveness,” and “organization’s risk-taking,” the correlations 

between each pairwise combination was assessed to examine the magnitude and significance. All of 

these latent variables were significantly correlated (p < 0.001) and, thus, the hypothesis of zero 

correlation values for each of these latent variable pairs was rejected (see Table 6.15). Furthermore, 

all correlation values were greater than 0.50 and, therefore, all latent variable pairs were tested for 

construct redundancy. Of the six pairwise comparisons performed, three pairs were found to have 

changes in the CFI values less than -0.01: (1) “organization’s innovativeness” and “organization’s 

proactiveness” (DCFI = 0.000); (2) “organization’s innovativeness” and “organization’s risk-taking” 
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(DCFI = -0.009); and (3) “organization’s proactiveness” and “organization’s risk-taking” (DCFI = 

0.022). For these three comparisons, it was determined to fail to reject the null hypothesis of the 

change in CFI less than -0.01 (see Table 6.16). 

 

Table 6.15. Hypothesis Results: Magnitude of Association between Latent Variables with Acceptable Fit 
from the Pharmacy Management Questionnaire 

Hypothesis Statement Result 
H0: The correlation (ψ) between Organization’s Innovativeness and Organization’s Proactiveness 
is zero. 
HA: The correlation (ψ) between Organization’s Innovativeness and Organization’s Proactiveness 
is not zero. 

Reject 

H0: The correlation (ψ) between Organization’s Innovativeness and Organization’s Risk-Taking is 
zero. 
HA: The correlation (ψ) between Organization’s Innovativeness and Organization’s Risk-Taking is 
not zero. 

Reject 

H0: The correlation (ψ) between Organization’s Proactiveness and Organization’s Risk-Taking is 
zero. 
HA: The correlation (ψ) between Organization’s Proactiveness and Organization’s Risk-Taking is 
not zero. 

Reject 

H0: The correlation (ψ) between Program Involvement and Organization’s Innovativeness is zero. 
HA: The correlation (ψ) between Program Involvement and Organization’s Innovativeness is not 
zero. 

Reject 

H0: The correlation (ψ) between Program Involvement and Organization’s Proactiveness is zero. 
HA: The correlation (ψ) between Program Involvement and Organization’s Proactiveness is not 
zero. 

Reject 

H0: The correlation (ψ) between Program Involvement and Organization’s Risk-Taking is zero. 
HA: The correlation (ψ) between Program Involvement and Organization’s Risk-Taking is not 
zero. 

Reject 
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Table 6.16. Hypothesis Results: Construct Redundancy for Latent Variables with Correlations Greater 
than 0.50 from the Pharmacy Management Questionnaire 

Hypothesis Statement Result 
H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 

for Organization’s Innovativeness and Organization’s Proactiveness is less than or equal to -
0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for Organization’s Innovativeness and Organization’s Proactiveness is greater than -0.01. 

Fail to 
Reject 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for Organization’s Innovativeness and Organization’s Risk-Taking is less than or equal to -
0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for Organization’s Innovativeness and Organization’s Risk-Taking is greater than -0.01. 

Fail to 
Reject 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for Organization’s Proactiveness and Organization’s Risk-Taking is less than or equal to -
0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for Organization’s Proactiveness and Organization’s Risk-Taking is greater than -0.01. 

Fail to 
Reject 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Innovativeness is less than or equal to -0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Innovativeness is greater than -0.01. 

Reject 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Proactiveness is less than or equal to -0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Proactiveness is greater than -0.01. 

Reject 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Risk-Taking is less than or equal to -0.01. 

HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model 
for  
Program Involvement and Organization’s Risk-Taking is greater than -0.01. 

Reject 

Δ: change; CFI: comparative fit index 
 

Pharmacy Performance 

 An exploratory investigation of the relationship between latent variables and quality measure 

performance in community pharmacies eligible to participate in IEHP’s pharmacy P4P program was 

conducted using a structural model framework. Six dependent variables were assessed: (1) diabetes 

medication adherence; (2) hypercholesterolemia medication adherence; (3) hypertension medication 
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adherence; (3) asthma controller therapy use; (5) high-risk medication use in elderly; and (6) generic 

dispensing rate. Each variable was a quality measure IEHP selected as a targeted outcome for the 

community pharmacy P4P program. Independent variables in each model were “adherence 

management – counseling” and “workload impact”. All structural models yielded great/outstanding 

model fit with respect to indices evaluated (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) 

(Kline,	2016).	The	correlation	between	“adherence management – counseling” and “workload 

impact” was statistically significant (p ≤ 0.001) in each structural model assessed. Both latent 

variables yielded insignificant associations with each medication-related outcome. Therefore, it was 

concluded to fail to reject the null hypothesis testing whether the coefficient of association between 

the latent variable and outcome was significantly different from zero (see Table 6.17). Note this was 

an exploratory assessment; before any conclusive determinations may be made, the latent variables 

must be validated in separate population. 

Table 6.17. Hypothesis Results: Latent Variable Relationships with Medication-Related Outcomes 

Hypothesis Statement Result 
H0: The relationship (β) between Adherence Management – counseling and Diabetes 

Medication Adherence is zero. 
HA: The relationship (β) between Adherence Management – counseling and Diabetes 

Medication Adherence is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and Diabetes Medication Adherence is 
zero. 

HA: The relationship (β) between Workload Impact and Diabetes Medication Adherence is not 
zero. 

Fail to 
Reject 

H0: The relationship (β) between Adherence Management – counseling and Hypertension 
Medication Adherence is zero. 

HA: The relationship (β) between Adherence Management – counseling and Hypertension 
Medication Adherence is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and Hypertension Medication Adherence 
is zero. 

HA: The relationship (β) between Workload Impact and Hypertension Medication Adherence 
is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Adherence Management – counseling and 
Hypercholesterolemia Medication Adherence is zero. 

HA: The relationship (β) between Adherence Management – counseling and 
Hypercholesterolemia Medication Adherence is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and Hypercholesterolemia Medication 
Adherence is zero. 

HA: The relationship (β) between Workload Impact and Hypercholesterolemia Medication 
Adherence is not zero. 

Fail to 
Reject 
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Hypothesis Statement Result 
H0: The relationship (β) between Adherence Management – counseling and Asthma Controller 

Therapy is zero. 
HA: The relationship (β) between Adherence Management – counseling and Asthma 

Controller Therapy is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and Asthma Controller Therapy is zero. 
HA: The relationship (β) between Workload Impact and Asthma Controller Therapy is not 

zero. 

Fail to 
Reject 

H0: The relationship (β) between Adherence Management – counseling and High-Risk 
Medication Use is zero. 

HA: The relationship (β) between Adherence Management – counseling and High-Risk 
Medication Use is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and High-Risk Medication Use is zero. 
HA: The relationship (β) between Workload Impact and High-Risk Medication Use is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Adherence Management – counseling and Generic 
Dispensing Rate is zero. 

HA: The relationship (β) between Adherence Management – counseling and Generic 
Dispensing Rate is not zero. 

Fail to 
Reject 

H0: The relationship (β) between Workload Impact and Generic Dispensing Rate is zero. 
HA: The relationship (β) between Workload Impact and Generic Dispensing Rate is not zero. 

Fail to 
Reject 
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6.2 Limitations 

This study has a number of limitations that should be considered regarding questionnaire 

development, dissemination, and psychometric assessment. With respect to questionnaire 

development, the search for pharmacy questionnaires did not meet the criteria of a systematic review. 

Thus, pertinent questionnaires not identified in the critical literature review performed in this study 

may exist. Although a systematic review was not conducted, the expert reviewers and questionnaire 

development panel had extensive combined expertise in this area to help minimize major gaps in the 

literature review. Second, the need to reduce the number of questionnaire items due to anticipated 

response burden may compromise the ability to comprehensively measure select variables in future 

studies. Third, the questionnaire was developed with a broad focus to identify which pharmacy 

elements may impact a community pharmacy’s performance in an incentive-based pharmacy 

program. Consequently, variables measured as constructs were not developed as extensively as 

possible. Psychometric assessment of the items selected in this study may inform how future research 

should expand the constructs. Additional cognitive interviews may also be performed on each 

construct individually to improve item selection and ensure item understanding and interpretation. 

The testing of these questionnaires has noteworthy limitations to be considered. First, the low 

response rate among pharmacists (19 %) may not provide findings generalizable to the other 

pharmacies in IEHP’s network eligible for the pharmacy P4P program. Although some studies 

surveying pharmacists and management have experienced higher response rates (Doucette et al., 

2009; Thanigavelan Jambulingam et al., 2005), other studies have also reported response rates 20 

percent or lower (Hansen et al., 2006; Rene-Henri et al., 2009). It is not possible to know whether 

respondents in some way systematically differed from non-respondents with respect to pharmacy 

operations, attitudes toward P4P, and pharmacy organization characteristics. Small sample sizes for 

both questionnaires also impacted the power to test the factor structures of latent constructs. Second, 

self-report and desirability biases are inherent in survey research. Considering the nature of the survey 
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questions were asking pharmacists to report their work habits and pharmacy management to 

characterize their pharmacy organization, there may be response bias associated with social 

desirability (i.e., respondents presenting themselves or their pharmacy organization in a favorable 

light). Pharmacists used all response categories for each survey item, suggesting social desirability 

bias may be minimal. Alternatively, respondents more frequently used the agreement end of the scale 

(i.e., ceiling effect) for some sections of the pharmacy management questionnaire, such as items in 

the “organization’s adaptability,” “organization’s innovativeness,” and “organization’s proactiveness” 

sections. The ceiling effect for some items in the pharmacy management questionnaire may also be 

due to the response category selection not being appropriate for this population. An attempt to 

minimize the effect of social desirability bias was made through the submission of surveys 

anonymously. Third, a mixed-mode survey methodology of mail and web-based questionnaires was 

used due to pharmacies’ distribution preferences. Pharmacist questionnaires returned were about web-

based (N = 58, 51 %) and half mail (N = 56, 49 %). However, there was a large difference in the 

mode used for the pharmacy management questionnaires returned (mail = 77 percent, web-based = 23 

%), possible due to fewer questionnaires distributed via email. Samples sizes were too small to 

evaluate factor structures separately for distribution modes to assess for the presence of differential 

item functioning. Furthermore, survey distribution waves were not tracked and, therefore, it was not 

accessible to evaluate differences in respondent characteristics and response patterns between early 

and late responders. Fourth, one of the limitations to using the WLSMV estimator is the inability of 

the Mplus software to calculate a residual correlation matrix. Although this specific estimator was 

appropriate for the type of data measured in the questionnaires (i.e., Likert scales), the restrictions in 

the developed software limit the amount of information available to diagnose reasons for model 

misfit. 

A number of noteworthy study limitations should be acknowledged when considering the 

results of this study related to exploring the relationship between pharmacy factors and pharmacy 
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performance in the community pharmacy P4P program. First, SEM is a large-data analysis method 

and small questionnaire sample sizes limit the possible inferences that may be made about construct 

validity (Kline, 2016). Many of the analyses conducted in this study were underpowered and, thus, 

conclusions about factor structures must be made tentatively. Second, the survey methodology used 

as the data collection technique entailed collecting pharmacist respondents’ perceptions of pharmacy 

operations (i.e., structure and processes), which may not be the most accurate indicators of measuring 

pharmacy operations. Other studies, such as observational research designs, may provide further 

insight into the relationship between pharmacists’ perceptions and actions. This additional research 

would be advantageous to explore when studying the relationship between pharmacy operations and a 

pharmacy’s performance in a financial incentive program targeting medication-related quality 

measures. Third, the low response rate among pharmacists (19 %) and pharmacy management (10%) 

may not provide findings generalizable to the other pharmacies in IEHP’s network eligible for the 

pharmacy P4P program. Fourth, the proportion of IEHP patients contributing to each pharmacy’s 

overall patient population was unknown and, thus, no conclusions may be drawn regarding the impact 

on (1) response propensity and (2) P4P program impact (i.e., pharmacies with a greater proportion of 

IEHP’s beneficiaries may differ from those pharmacies with a smaller proportion of IEHP’s 

beneficiaries comprising the pharmacies’ overall patient population). In other words, there may exist 

unknown differences among pharmacies for which the IEHP patient population comprises a 

substantial amount of the pharmacies’ business. 

6.3 Conclusion 

Although there is inconclusive evidence that P4P improves healthcare quality in a cost-

efficient manner, large private and government payers are transitioning quickly toward value-based 

payment models (Eijkenaar et al., 2013; Van Herck et al., 2010). As focus on improving the quality of 

healthcare provision continues to develop, opportunities for pharmacists to provide direct PCS 

beyond dispensing will continue to advance along with expanded reimbursement mechanisms that 
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extend beyond traditional product dispensing (Avalere Health LLC, 2015). Previous research 

evaluating the effect of FFS pharmacist reimbursement for PCS has found an increase in the provision 

and reporting of PCS completed in the community pharmacy with payment for services (D. B. 

Christensen et al., 1999; Cranor & Christensen, 2003). However, little research to date has been 

conducted to examine the effect of introducing a financial incentive with pharmacies on medication-

related quality measures. In theory, if pharmacists behave similar to other healthcare professionals 

receiving P4P remuneration, then an improvement in the quality of pharmacy services should be 

observed (Nau, 2009). As more health plans initiate pharmacy P4P programs, there exists a need to 

define factors that should be considered for inclusion in analytic assessments of these financial 

incentive programs. Therefore, many questions still remain unanswered with respect to pharmacies 

and P4P programs (Nau, 2009). The conceptual framework presented in Chapter 2 may be used as a 

foundation upon which to design studies to investigate the association between community pharmacy 

factors and performance in a P4P program. 

For a pharmacy to be successful in a P4P program, it is hypothesized that the structure and 

process of the practice must be aligned to achieve the desired outcomes. The specifics of how a 

pharmacy should align its operations is unknown, as previous research has not been conducted to 

identify what pharmacy elements are required for a pharmacy to successfully achieve target 

benchmarks in a P4P program. In Chapter 3, two questionnaires were developed to include pharmacy 

factors hypothesized to be associated with a pharmacy performing well in a value-based incentive 

program. The pharmacist survey instrument consisted of five sections: (i) pharmacy P4P program; (ii) 

pharmacy services; (iii) pharmacist workload; (iv) pharmacy practice site; and (v) pharmacist’s 

background. The pharmacy management questionnaire consisted of four sections: (i) pharmacy P4P 

program; (ii) pharmacy organization’s characteristics; (iii) pharmacy practice site; and (iv) 

background information. 
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Presented in Chapter 4 were pilot data for two questionnaires evaluating (1) pharmaceutical 

care services conceptualized to be associated with targeting medication-related quality measures and 

(2) pharmacy management’s attitudes toward a pharmacy P4P program. Furthermore, psychometric 

assessment of each questionnaire supplied initial validity evidence for three constructs for the 

pharmacist questionnaire (“adherence management – counseling,” “asthma management,” and 

“workload impact”) and four constructs for the pharmacy management questionnaire (“program 

involvement,” “organization’s innovativeness,” “organization’s proactiveness,” and “organization’s 

risk-taking”). As pharmacy organizations are increasingly integrated into more financial incentive 

programs aimed at targeting process- and outcomes-related quality measures, it is essential to be able 

to measure pharmacy and management factors in order to determine which factor(s) impact pharmacy 

performance. 

In summary, due to their complexity, intangible factors within pharmacies are difficult to 

measure, but may have substantial impact on a pharmacy’s performance on their ability to achieve 

medication-related outcomes (T. Jambulingam & Doucette, 1999). This study identified 

psychometrically validated ways to measure “adherence management – counseling,” “asthma 

management,” “workload impact,” “program involvement,” “organization’s innovativeness,” 

“organization’s proactiveness,” and “organization’s risk-taking.” Subsequent validation of these latent 

constructs in larger sample sizes is required before using the variables in predictive analyses. 

Continued study of pharmacy factors and their association with medication-related quality measures 

is needed to improve our understanding of pharmacies’ performance in financial incentive programs. 

6.4 Recommendations 

Important opportunities exist to improve both questionnaires. For models found to have 

adequate model fit, it is recommended that future research augment the item list to cover a wider 

range of the constructs’ latent continuum spectrum. Constructs shown to have outstanding model fit 

per CFI criteria but poor model fit per c2 and RMSEA thresholds may be evaluated in a larger sample 
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size to make more firm conclusions about construct validity. It is recommended for those constructs 

found to have poor model fit to expand and/or modify items and perform additional cognitive 

debriefing sessions to improve upon model fit and fully represent the entire spectrum of the latent 

construct. Future research should evaluate the psychometric properties of these questionnaires and 

generate evidence as to which pharmacy factors are associated with pharmacies achieving target 

outcomes specified for value-based incentive programs in which the pharmacies participate. Finally, 

further testing of all constructs in larger sample sizes is warranted to determine construct validity 

stability. 
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NUMBER FORM DATE 

F309 01/2014 
 

 

 
   1. Is the project a Systematic Investigation designed to develop or contribute to generalizable 

knowledge? 
x Systematic: having or involving a system, method or plan. 
x Investigation: a searching inquiry for ascertaining facts; detailed or careful examination. 
x Generalizable: generalizability is the extent to which research findings and conclusions from a 

study conducted on a sample population can be applied to the population at large. Please note that 
use for a thesis, dissertation, publication, or poster presentation does not automatically mean that 
the work is generalizable. 

 No  
STOP: Go no further! The project 
is not considered research; IRB 
review is not required. 
 

 Yes - Go on to question #2 
 

Explain answer: 
This study involves non-systematic, semi-structured interviews 
with pharmacy contacts for the purpose of questionnaire item 
generation and pilot testing. 

2. Does the research involve obtaining information about living individuals? 
x This includes secondary data analyses of existing data that was not obtained by the investigator of 

the proposed project. 
 No  

STOP: Go no further! The project 
is not considered Human Research; 
IRB review is not required. 
 

 Yes - Go on to question #3 
 

Explain answer: 
 

3. Does the research involve an intervention or interaction with individuals (including use of surveys where the 
investigator and the participant never meet or talk)?  

 Yes 
STOP: Go no further! The project 
IS considered Human Research and 
IRB review WILL BE required. 
Complete the appropriate HSPP 
application form. 
 

 No - Go on to question #4 
 

Explain answer 
 

4. Can individual identities be readily ascertained (or associated with the data), by the PI or 
project staff?   

x Examples of items that would make an individual readily identifiable include, but are not 
limited to, any of the following: first and last name, social security number, current street address, 
telephone number, email address, driver's license number, medical record number, **see this 
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FORM: Human Research Determination 
NUMBER FORM DATE 

F309 01/2014 
 

 

website and 45 CFR §164.514(b) for the full list of HIPAA identifiers.** 
 Yes 

STOP: Go no further! The project 
IS considered Human Research and 
IRB review WILL BE required. 
Complete the appropriate HSPP 
application form. 
 

 No - Go on to question #5 
 

Explain answer: 
 

5. Is the data collected considered "private" information?  
x Is it specific information/data that the individual can reasonably expect will not be made public, or 

is it in a context in which the individual would otherwise expect that no observation or recording 
was taking place? Review this OHRP guidance on research involving coded private information. 

 No  
STOP: Go no further! The project 
is not considered Human Research; 
IRB review is not required. 
 

 Yes  - Go on to question #6 
 

Explain answer: 
 

6. Do individual records have a unique identification number?  (Review this link and contact HSPP 
staff for confirmation.) 

 No  
 
 

 Yes  - Go on to question #7 
 

Explain answer: 
 

7. Is the identification code attached to or replacing any data items that make the individual 
readily identifiable?  

x This includes cases where there exists a master list connecting individuals and unique 
identification numbers, which is called "coded information." 

 No  
STOP: Go no further! The project 
is not considered Human Research; 
IRB review is not required. 
 

 Yes  - Go on to question #8 
 

Explain answer: 
 

8. Do any of the project personnel have access to this information?  
x One way to substantiate No is to sign a Data Use Agreement with the owner or source of the data, 

prohibiting anyone on the staff of the project from having access to personal identifying 
information. The IRB is not required to review this agreement, although it must go to the Privacy 
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FORM: Human Research Determination 
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Officer. Other ways include legal requirements preventing disclosure, or IRB-approved written 
policies and operating procedures that prohibit release of data under any circumstances. 

 Yes 
The project IS considered Human 
Research and IRB review WILL 
BE required. Complete the 
appropriate HSPP application form. 
 

 No 
The project is not considered 
Human Research; IRB review is not 
required. 
 

Explain Answer: 

 
 
SECTION 2. PROTOCOL 
 

1. Objectives: Describe the purpose or objectives of the project. 
 
Purpose: 
 
The purpose of this study is to develop a questionnaire to collect information about 
pharmacies related to their ability to achieve medication-related outcome measures. 
 
Objectives: 
 

1. Create a questionnaire aimed at collecting pharmacy-specific information. 
2. Conduct semi-structured interviews with pharmacy contacts in Arizona and 

California to aid in questionnaire domain and item generation. 
3. Conduct semi-structured interviews with pharmacy contacts to provide feedback on 

the questionnaire once a draft is developed 
 
2. Setting of the Project: 

a. Describe the setting and location in which the project will be conducted. 
 
Semi-structured interviews will be conducted with pharmacy managers, owners, 
and/or staff pharmacists in Arizona and California. 

 
b. If the project will be conducted outside of Tucson, AZ, describe: 

i. Site-specific regulations or customs affecting the project. 
ii. Local scientific and ethical review structure. 

iii. Composition and involvement of any community advisory board. 
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There are no regulations, customs, local scientific/ethical review, or community 
advisory board requirements associated with the semi-structured interviews that 
will be conducted outside of Tucson, AZ in Arizona and California  

 
3. Procedures involved in the project: Describe and explain the project, including its 

design. 
 
Part 1: Consent 
Information collected from participants will be recorded anonymously. Consent will be discussed 
with participants before the semi-structured interview. Because no participant names or 
identifying information will be collected, voluntary participation in the semi-structured interview 
will be considered informed consent. Any questions raised by the participants about the consent 
process will be answered at the semi-structured interview. 
 
Part 2a: Semi-Structured Interview 
Prior to the start of the interview, participants will be notified that the discussion will be 
audiotaped and notes will be taken. Participants will be asked if they are in agreement with this 
process. Semi-structured interviews will consist of non-systematic identification of participants 
and semi-structured interviews comprised of open-ended questions. The semi-structured 
interview will cover the following topics: 1) community pharmacy store characteristics 
(environment, personnel, workload); 2) service characteristics (services offered, workflow); 3) 
organizational structure (propensity to restructure, entrepreneurial orientation, resource 
adequacy); and 4) pay-for-performance (P4P) pharmacy program initiation (participation, 
allocation of P4P remuneration, impact on pharmacy). 
 
Part 2b: Data Analysis 
Notes will be validated with audio-recordings for accuracy and de-identified. Specific qualitative 
data classification techniques employed will include descriptive coding, topic coding, analytical 
coding, and post-coding. Topic coding will occur in two phases: a general categorization 
followed by a recoding to incorporate more specific sub-categories. Analytical coding will allow 
for assessing the larger meaning and ramifications of responses.  Quality assurance will be 
conducted on 20% of the data via recoding and consistency checking at a later date. PASW 
Statistics 18 (SPSS, An IBM Company, Chicago, IL) will be used for identification of categories 
or themes. 
 
Part 3: Questionnaire Pilot Testing 
 
Once a draft of the questionnaire is complete, participants will be contacted for voluntary review 
of the questionnaire and will be asked to provide feedback regarding layout, content, and 
understanding. Participant feedback will be de-identified and input will be used to modify 
questionnaire layout and/or questions.  
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Appendix 6.2. Institutional Review Board Approval of Survey Dissemination to Pharmacies and Data 
Analysis 
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UACCESS EDOC NUMBER (FOR PROJECTS REQUIRING AN IRB FEE)  

PROJECT TITLE: Evaluation of a Community Pharmacy Pay-for-Performance Financial Incentive  

 Program to Improve Medication-Related Outcomes 
 
INVESTIGATOR 

Principal Investigator Name, Degree(s): Amanda Harrington, M.S. 

Principal Investigator UA netID amandah2 

Status/Rank: Graduate Student, PhD Candidate 

Center:   

Section:   

Department: Pharmacy Practice & Science 

College: College of Pharmacy 

Contact phone:  480-495-8519 

Official University Email: harrington@pharmacy.arizona.edu 

  

ADVISOR CONTACT INFORMATION (REQUIRED FOR ALL STUDENTS AND RESIDENTS) 

Name, Degree(s), UA NetID: Terri Warholak 

Contact phone:  520-626-4240 

Official University Email: warholak@pharmacy.arizona.edu 

  

ALTERNATE/COORDINATOR CONTACT INFORMATION 

Name, UA NetID:  

Contact phone:   

Official University Email:  
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6. NATIVE AMERICAN OR INTERNATIONAL INDIGENOUS POPULATIONS REVIEW 
Signature needed only if research takes place in Indian Country or among international Indigenous populations, actively 
recruits Native Americans or international Indigenous populations for enrollment, and/or requires stratification of Native 
Americans or international Indigenous populations as one of the statistical analyses or study aims.  

 
 Social and Behavioral Projects:  American Indian Studies, (520)621-7108 
 Biomedical Procedures:  Office of Outreach and Multicultural Affairs, (602)827-2327 

 
I have examined the proposal cited above and advise that further appropriate tribal/Indigenous approval [  ]is [  ]is not 
necessary. 
     

  
Signature  Date  Print Name 
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SECTION 2: GENERAL INFORMATION 
1. Not including this project submission, how many: 

a. Human Research studies is the PI involved in as key personnel? 0 

b. Active subjects are there in the PI's open Human Research study/ies? 0 

c. Investigators are involved on the PI's open Human Research studies? 0 

d. Research coordinators are involved on the PI's open Human Research studies? 0 

2. What is the expected length of this project? 1 year 

3. Retention of study materials before, during, and after completion of the project:   

a. Where will the original signed consent and PHI Authorization 
documents be stored (building name and room)? 

Research data analysts will input 
data and store files using an 
encrypted (AES256) disk image 
saved on the University of 
Arizona College of Pharmacy 
Windows Server 2008-based file 
servers. The servers are located 
in a secure room with encrypted 
backups. Only approved analysts 
will have access to the disk 
image via a secure password. 

b. How long will the data/consents be kept after conclusion of the 
project? 

 6 years 
 Other:__________ 

4. If the Human Research project is funded, identify all 
sponsoring entity/ies): Not applicable. 

5. If funding support is from a federal agency (such as a training 
grant, infrastructure grant, salary support, project grant, etc.), list 
federal agency and grant number 

Not applicable. 

6. Total funding amount OR per subject amount: Not applicable. 
7. The Principal Investigator hereby affirms that ALL individuals who meet the definition of 

"investigator" for this project in the current "Policy on Investigator Conflict of Interest in 
Research" have completed the mandatory Conflict of Interest training 
(http://orcr.arizona.edu/coi/training) and Disclosure of Significant Financial Interests 
(https://uavpr.arizona.edu/COI/).  

 Yes 

8. Will this project be registered on ClinicalTrials.gov because …?  Yes  No 
a. the local PI is the sponsor of the clinical trial (including NIH-funded clinical trials 

where the local PI is the funding recipient OR IND holder);    
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OR 
b. The PI has been designated by a sponsor, contractor, grantee, or awardee to register 

the clinical trial to ClinicalTrials.gov, as the Responsible Party (responsible for 
conducting the trial, and has sufficient data rights) 
 
If yes, please check the appropriate box: 

 ClincialTrials.gov "NCT" number for this trial (define): 
 Registration pending 
 Clinical trial does not require registration (click above to see what studies qualify) 

 
 
SECTION 3.  PROJECT NARRATIVE 

 

1) Background 
 

Today’s healthcare system is faced with addressing three aims established by the Centers for 
Medicare and Medicaid Services (CMS): improved health; better care; and lower costs.1 To help address 
these aims, it is imperative that the US healthcare system evaluate the effectiveness of the type and 
amount of payment healthcare providers receive. Currently, the majority of US healthcare reimbursement 
parallels a fee-for-service (FFS) model, whereby providers are compensated for services provision (e.g., 
frequency).2 However, FFS is quickly becoming outdated and is no longer an economically feasible 
method of allocating limited healthcare resources. Pay-for-performance (P4P) is a viable alternative 
where providers are reimbursed based on outcomes, not solely on the services provided.2 P4P is a patient-
centered, outcome-based reimbursement model intended to improve healthcare quality and efficiency. 
The ultimate goal of a P4P program is to improve Americans’ overall health characterized by meaningful 
outcomes and reduce unnecessary spending rewarded in a FFS reimbursement model. A common 
structure of P4P-based programs is to provide bonus payments to healthcare providers when specified 
performance outcome measurements are met.  

Recently, a California-based health plan, Inland Empire Health Plan (IEHP), initiated a pharmacy 
P4P program designed to improve medication-related quality measurements for beneficiaries receiving 
care from affiliated community pharmacies. This pharmacy P4P program is innovative and considered 
one of the first, large-scale endeavors in the nation. IEHP’s overarching goal is two-fold: to determine 
community pharmacies’ roles in defining an outcomes-based payment model for medication therapy 
management (MTM) services and to promote healthcare quality.3 This pharmacy P4P program moves 
beyond reimbursing pharmacies solely for dispensing; it now pays bonus payments to pharmacies for 
achieving performance benchmarks (i.e., medication-related quality measurements).  

IEHP’s medication-related quality measurements consist of: (1) CMS Medicare Part D Star rating 
measurements (i.e., medication-related outcomes CMS uses to grade health plans and issue bonus 
payments);4 (2) a Pharmacy Quality Alliance (PQA) Inc. measurment (i.e., PQA is a multi-stakeholder, 
consensus-based organization focused on improving patient safety and healthcare quality);5 and (3) a 
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plan-specific measurement.3 CMS Part D Star ratings include key areas for potential pharmacy impact, as 
five measures relate to medication adherence and medication safety. Thus, IEHP’s pharmacies have the 
potential to impact almost half (48%) of the associated measures contributing to IEHP’s CMS Part D 
rating, which puts their pharmacies in a unique role in patient-related health outcomes. The program is the 
initial step in creating an incentive-based framework whereby pharmacists are accountable for patients’ 
health outcomes.   

The primary purpose of this study is to evaluate a P4P remuneration program initiated with 
IEHP’s in-network community pharmacies. The study objectives are to: (1) use qualitative methods to 
develop theory-based survey instruments (this work is complete and was approved in a previous IRB 
submission – see Appendix 2 – Harrington IRB for Questionnaire Development; approval date: 
08/12/14); (2) validate evidence- and theory-based variables identified in a qualitative study where a 
hypothesized association is proposed with achieving medication quality metrics (this objective is the 
focus for this IRB application); and (3) determine which variables are associated with achieving 
medication quality metrics in a community pharmacy P4P program (an IRB application will be submitted 
in the future for this study objective). This study is innovative as it is the first evaluation, to the 
researcher’s knowledge, of a pharmacy P4P program. Study results will serve as a basis for making 
recommendations about pharmacy practices that may help achieve medication-related quality 
measurements.  
 
Objective 2: 

The study’s second objective will be to examine reliability and validity of two pharmacy P4P 
survey instruments developed in a previous study. The study design for Objective 2 will be a non-
experimental, cross-sectional survey of pharmacy management and pharmacist staff working for in-
network community pharmacies affiliated with IEHP.  The aim of this objective will be to validate two 
pharmacy P4P survey instruments. Survey items were selected to address components derived from an 
empirical model: pharmacy P4P incentive program attributes; pharmacy management characteristics; 
pharmacy operation characteristics; and pharmacist characteristics.  

Pharmacy management personnel and in-store pharmacists employed with any community 
pharmacy affiliated with IEHP will be eligible to participate in the study. Surveys will be distributed 
using paper or electronic modes. Distribution mode selection will be dependent upon the preference of the 
recipient community pharmacy. The survey distribution and response collection timeframe will be from 
July 15, 2015 to September 30, 2015. Survey responses will be psychometrically analyzed to assess 
instrument reliability, validity, and goodness-of-fit for each survey item.  
 
References: 
 

1. Institute of Medicine Committee on Quality of Health Care in America. Crossing the Quality 
Chasm: A New Health System for the 21st Century. Washington (DC): National Academies Press 
(US) Copyright 2001 by the National Academy of Sciences. All rights reserved.; 2001. 

2. Cromwell J, Trisolini MG, Pope GC, Mitchell JB, Greenwald LM. Pay for performance in health 
care: Methods and approaches. Vol 1: RTI Press; 2011. 

3. Inland Empire Health Plan. Pay for Performance Program. 2014; 
https://ww3.iehp.org/en/providers/pharmaceutical-services/pharmacy-p4p-program/. Accessed 
January 12, 2015. 
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4. Centers for Medicare and Medicaid Services. Medicare 2014 Part C & D Star Rating Technical 
Notes. 2013. 

5. Pharmacy Quality Alliance. PQA Measures Used By CMS in the Star Ratings. 2015; 
http://pqaalliance.org/measures/cms.asp. Accessed January 12, 2015. 

	
2) Lay Summary (approximately 400 words) 

Pharmacies have historically been paid solely for dispensing medications to health plan 
beneficiaries. In 2013, Inland Empire Health Plan (IEHP) initiated a pharmacy pay-for-performance 
(P4P) program with eligible in-network pharmacies. P4P pharmacy programs reward pharmacies who 
achieve performance goals on specified medication-related quality measurements. IEHP’s pharmacy 
P4P program is vital to the pharmacy profession, given that it shifts pharmacies away from dispensing 
reimbursement as the pharmacy’s sole income source and provides a new payment mechanism for 
pharmacy services. Additionally, pharmacy P4P programs provide pharmacists opportunities to play a 
more distinguished role in patients’ care continuity. 

The purpose of this study is to evaluate pharmacies’ performance on medication-related quality 
measurements that are a part of IEHP’s P4P pharmacy program. Quality measurements include: 
adherence, asthma management, high-risk medications in elderly, and generic dispensing rate. More 
information about the P4P pharmacy program and medication-related quality measurements may be 
found on IEHP’s website: https://ww3.iehp.org/en/providers/pharmaceutical-services/pharmacy-p4p-
program. For this study, two distinct questionnaires were developed for (1) pharmacists working at 
pharmacies and (2) pharmacy management personnel. Targeted questionnaire respondents will be 
asked to complete the brief questionnaire about pharmacy services, pharmacist characteristics, and/or 
management characteristics (items differ between questionnaires; see Appendix 2 – Pharmacist 
Quality Measurements Questionnaire and Appendix 3 – Management Quality Measurements 
Questionnaire). Questionnaire responses will be used to explore whether pharmacy and/or 
management factors are associated with a pharmacy achieving performance thresholds for medication-
related quality measurements in the P4P pharmacy program. Only group responses will be reported 
and no pharmacy affiliation will be shared; pharmacies will be broadly identified as ‘chain’ or 
‘independent.’ Study results may help: improve patient care; enhance and expand pharmacy services; 
and position pharmacies for future payment models. 

 

3) Setting of the Human Research 
Questionnaires will be sent to two groups of target survey respondents for this study: (1) 

pharmacists working in pharmacies (see Appendix 2 – Pharmacist Quality Measurements 
Questionnaire) and (2) pharmacy management personnel (see Appendix 3 – Management Quality 
Measurements Questionnaire). All target survey respondents will be connected with at least one of 
Inland Empire Health Plan’s (IEHP’s) in-network community pharmacies located in California. For 
those community pharmacies preferring paper survey distribution, questionnaire booklets will mailed 
to pharmacy managers at each store and distributed to all pharmacists working at the store. For those 
community pharmacies preferring electronic survey distribution, a link to online questionnaires will 
be emailed to pharmacy management personnel and pharmacists.  
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 Pharmacists and management personnel will be asked to anonymously complete and return 

questionnaires either: (1) with the pre-paid stamp included in the mailed questionnaire booklet or (2) 
online. Survey respondents will incur no cost to return completed questionnaires. Survey distribution 
will be conducted in compliance with IEHP’s site-specific policies as well as the individual pharmacy 
organization’s site-specific policies. 

 

4) Resources available to conduct the Human Research  
 The research team will distribute print or electronic questionnaires via mail or email, respectively, 
to pharmacists and management personnel working in IEHP’s in-network community pharmacies. 
Prior to the commencement of the research study, all study personnel have completed the required 
human subjects training (see Appendix 4 – F107) and will be trained on all study-related procedures 
conducted by the PI. The research team will conduct all study procedures and analyze the data. 

 

5) Study Population 
Pharmacies meeting the following inclusion criteria will be eligible for this study: (1) a contracted 

health plan community pharmacy provider with Inland Empire Health Plan (IEHP); (2) in good 
standing with IEHP (as defined by IEHP); (3) located in specified California counties (i.e., San 
Bernardino and Rancho Cucamonga); (4) have an annual prescription volume for IEHP beneficiaries 
that exceeds 1,000 claims; and (5) in operation during the entire program evaluation period (i.e., 
October 1, 2013 to September 30, 2015).  Over 400 IEHP-affiliated community pharmacies will be 
invited to voluntarily and anonymously complete Pharmacist and Management Quality Measurement 
Questionnaires. Pharmacies will be included in this study regardless of their P4P participation status.  

The target population for the pharmacist questionnaires will be staff pharmacists working in IEHP 
network pharmacy stores. The target population for the management questionnaires will be 
individuals in management positions within pharmacy organization who are eligible to respond to 
questionnaire items. 

The study involves no vulnerable individuals at risk of coercion to complete the questionnaires. 
All target respondents will voluntarily complete the questionnaire; responses will be anonymous and 
no individual respondent information will be linked to the responses in analyses. Furthermore, the unit 
of analysis is the community pharmacy and not individual survey respondents. The study does not 
involve children, neonates, prisoners, or cognitively impaired adults. 

 

6) Recruitment Methods and Consenting Process 
 To ensure a representative sample from IEHP’s in-network pharmacies, all IEHP in-network 
community pharmacies will be invited to participate in the study. Recruitment methodology will be 
dependent upon survey distribution mode: paper or electronic. Distribution mode selection will be 
dependent upon the pharmacy’s preference.  
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Paper Survey Distribution: 

 Each pharmacy store’s pharmacy manager will receive a letter notifying him/her of the study (see 
Appendix 5 – Advance Letter Describing Study). Pharmacy managers will be asked to share the 
notification letter with all pharmacists working at the store. Survey packets containing both 
questionnaires will be distributed to each store addressed to the pharmacy manager. The pharmacy 
manager will be asked to distribute questionnaire booklets to other pharmacists working in the store 
(see Appendix 6 – Questionnaire Completion Instructions). Because individual pharmacist or 
pharmacy manager names are not known for each store, the pharmacy manager was selected as a point 
person in the store to distribute study materials. 

 Two rounds of survey distribution will be conducted to optimize the response rate. A letter 
describing the participants’ role in the study and the research process will be included with the 
questionnaire (see Appendix 7 – Letter with Questionnaire). In between survey distributions, a 
reminder postcard will be sent to each pharmacy thanking respondents who have already submitted 
their questionnaires for their participation and asking those who have not completed questionnaires to 
do so (see Appendix 11 – Reminder Postcard). Identification numbers will be placed on each 
questionnaire booklet to track which pharmacies have submitted questionnaires. The store’s National 
Association of Boards Pharmacy (NABP) number will be used as the tracking identifier. The NABP 
number only identifies a unique pharmacy store; NABP numbers are not be linked to pharmacists or 
pharmacy managers. Therefore, the anonymity of the respondent is maintained as only store numbers 
are tracked. Pharmacies with survey respondents returning questionnaires after the first round of 
survey distribution will not be sent survey packets a second time. Once the survey responses have 
been linked to outcomes data (i.e., pharmacy performance data on medication-related quality 
measurements) for analysis purposes, NABP identifiers will be removed from the database and data 
will be aggregated to identify pharmacies as either ‘chain’ or ‘independent.’  
Electronic Survey Distribution: 

 Unlike the paper survey distribution mode, no notification letter will be emailed to the target 
respondents (this decision was made upon the request of the pharmacies choosing electronic 
distribution). A link to an online version of the questionnaire will be emailed to each pharmacist and 
pharmacy manager working in eligible community pharmacies. Like the paper distribution method, 
each potential participant will receive a letter describing the participants’ role in the study and the 
research process will be included with the questionnaire. The respondent will be asked to list the 
store’s NABP number for tracking purposes (same rationale as that discussed in the paper survey 
distribution section above). Collaboration with the pharmacy organization’s internal communication 
process will facilitate the emailing. Email addresses will not be captured in the data collection process; 
only questionnaire responses (which do not include personal identifying information) will be 
recorded. 
Consent: 

 Because no participant names are collected; multiple questionnaires will be returned with the same 
NABP number (rendering it not possible to know who exactly from the store submitted a 
questionnaire); and survey responses will be aggregated at the group level (i.e., only group responses 
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will be reported and no pharmacy affiliation will be shared; pharmacies will be broadly identified as 
‘chain’ or ‘independent’) for analysis purposes, we are requesting that questionnaire completion is 
considered providing informed consent. A letter to each survey respondent explaining the study and 
participation will be included with each questionnaire (see Appendix 7 – Letter with Questionnaire). 
Survey respondents are notified in the letter that he or she has the option to contact the PI or the 
University of Arizona Human Subjects Protection Program with any questions about the study or 
study procedures.  

 

7) Procedures involved in the Human Research 
 Print and electronic distribution methods are described above. Pharmacy managers will be asked 
to complete the management version of the Pharmacy Quality Measurements Questionnaire will take 
about 10 minutes to complete. Pharmacy managers will also be asked to complete the pharmacist 
version of the Pharmacy Quality Measurements Questionnaire; it will take about 15 minutes of the 
respondent’s time to complete. Pharmacists will be asked to complete only the pharmacist version of 
the Pharmacy Quality Measurements Questionnaire. For those pharmacies participating in the print 
distribution, questionnaire respondents will be asked to return the questionnaire via mail when he/she 
is finished responding to the items using the prepaid self-mailer included in the questionnaire. For 
those pharmacies participating in the electronic distribution, questionnaire respondents will be asked 
to complete questionnaires online and submit electronically. 

 Included with each respondent’s questionnaire will be the following: letter explain the study and 
participation (see Appendix 7 – Letter with Questionnaire); endorsement letter from IEHP (see 
Appendix 8 – IEHP Endorsement Letter); endorsement letter from the chain organization (only for 
those chains agreeing to include the letter; see Appendix 9 – Chain Endorsement Letter); list of quality 
measurements to be used while completing the questionnaire (see Appendix 10 – Quality 
Measurements List); Pharmacy Quality Measurements Questionnaire (either Pharmacist or 
Management – see Appendices 2 & 3, respectively).  

 The pharmacist version of the Pharmacy Quality Measurements Questionnaire will ask 
participants about their: (a) awareness of IEHP’s pay-for-performance pharmacy program; (b) patient 
counseling; (c) identifying and managing adherence problems; (d) monitoring chronic disease 
outcomes; (e) identifying and managing potential drug-related problems; (f) asthma management; (g) 
relationship with prescribers; barriers to provision of care; (h) workload and workload perceptions; (i) 
work environment and software; (j) high-level individual background (position, gender, number of 
years working as a pharmacist, and educational background). The management version of the 
Pharmacy Quality Measurements Questionnaire will ask participants about their: (a) awareness and 
understanding of IEHP’s pay-for-performance (P4P) pharmacy program; (b) involvement in IEHP’s 
pharmacy P4P program; (c) financial salience of IEHP’s pharmacy P4P program; (d) characteristics of 
the pharmacy organization; (e) focal emphasis of pharmacy practice site; and (f) high-level individual 
background (position, gender, and educational background). 

   



 532 

 

 

 

FORM: Application for Human Research	

NUMBER	 FORM DATE	 PAGE	
F200	 02/2014 11 of 14	

 
    

 

©2009 Huron Consulting Services, LLC.  Huron Consulting Group 
Use and distribution subject to End User License Agreement at  Experience. Redefined.™  
http://www.huronconsultinggroup.com/SOP hrppsops@huronconsultinggroup.com 

Timeline for PRINT Survey Distribution: 

• July 15: Letter notice sent to pharmacists and managers notifying them of the upcoming 
questionnaire (see Appendix 5 – Advance Notice Letter Describing Study) 

• July 22: 1st survey distribution to be sent to everyone (letter to pharmacist/pharmacy manager 
with questionnaire explaining the project - see Appendix 7 – Letter with Questionnaire; 
endorsement letter from IEHP – see Appendix 8 – IEHP Endorsement Letter; endorsement 
letter from chain organization for some pharmacies – see Appendix9 – Chain Endorsement 
Letter; pharmacist version of the Pharmacy Quality Measurements Questionnaire - see 
Appendix 2 – Pharmacist Quality Measurements Questionnaire or the management version of 
the Pharmacy Quality Measurements Questionnaire - see Appendix 3 – Management Quality 
Measurements Questionnaire; and list of quality measurements - see Appendix 10 – Quality 
Measurements List) 

• July 29: Thank you to respondents who have completed the questionnaire and reminder to 
those who have not filled out questionnaires to complete them (see Appendix 11 – Reminder 
Postcard) 

• August 12: 2nd survey distribution sent to those who have not yet responded (same materials 
as 1st survey distribution) 

Timeline for ELECTRONIC Survey Distribution: 

• July 22: 1st survey distribution to be sent to everyone (letter to pharmacist/pharmacy manager 
with questionnaire explaining the project - see Appendix 7 – Letter with Questionnaire; 
endorsement letter from IEHP – see Appendix 8 – IEHP Endorsement Letter; endorsement 
letter from chain organization for some pharmacies – see Appendix9 – Chain Endorsement 
Letter; pharmacist version of the Pharmacy Quality Measurements Questionnaire - see 
Appendix 2 – Pharmacist Quality Measurements Questionnaire or the management version of 
the Pharmacy Quality Measurements Questionnaire - see Appendix 3 – Management Quality 
Measurements Questionnaire; and list of quality measurements - see Appendix 10 – Quality 
Measurements List) 

• August 12: 2nd survey distribution sent to those who have not yet responded (same materials 
as 1st survey distribution) 

 

8) Risks to subjects 
This study will pose minimal risk to the participants because questionnaires will be completed 

anonymously. Multiple questionnaires will be received from each store and no individual information 
will be provided from the participant to link the questionnaire results directly to him or her. 
Furthermore, questionnaire responses will be aggregated at the group level (i.e., only group responses 
will be reported and no pharmacy affiliation will be shared; pharmacies will be broadly identified as 
‘chain’ or ‘independent’) for analysis purposes. 
 

9) Potential benefits to subjects and/or society 
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There is no direct benefit to study participants. However, the broader pharmacy profession may 
benefit from information gleaned in the study, which may: improve patient care; enhance and expand 
pharmacy services; and position pharmacies for future payment models.  

 

10) Provisions to protect the privacy of subjects and the confidentiality of data 
All information shared and data provided as part of the questionnaire are anonymous. Thus, subject 
privacy and confidentiality of data is not applicable. 

 
11) Access to Private Information 

a. Authorization for access to Protected Health Information (PHI) 
No health information (private or not) will be collected from questionnaire respondents in this study. 

b. Authorization for access to educational information 
Educational information will not be collected from questionnaire respondents in this study. 

 

12) Cost to subjects  
Subjects will spend approximately 10-15 minutes to complete the questionnaire. Participants will not 
incur any costs to return the completed questionnaires.  

 
13) Subject compensation 

Subjects will receive no compensation for their time or participation. 

 

14) Sharing of results with subjects  
The PI’s contact information will be listed at the end of Pharmacist and Management Quality 
Measurement Questionnaires for those survey respondents interested in receiving a copy of the 
study’s results.  

 

SECTION 4: LIST OF ATTACHMENTS FOR THIS SUBMISSION 

Document Name Version Date 

1. Harrington IRB for Questionnaire Development 1. 8/12/14 

2. Pharmacist Quality Measurements Questionnaire 2. 6/26/15 

3. Management Quality Measurements Questionnaire 3. 6/26/15 
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4. F107 4. 6/22/15 

5. Advance Notice Letter Describing Study 5. 6/23/15 

6. Questionnaire Completion Instructions 6. 6/23/15 

7. Letter with Questionnaire  7. 6/23/15 

8. Inland Empire Health Plan (IEHP) Endorsement Letter 8. 5/22/15 

9. Chain Endorsement Letter 9. 5/22/15 

10. Quality Measurements List 10.  

11. Reminder Postcard 11. 6/23/15 

12. Harrington Curriculum Vitae 12. 4/20/15 

13. Warholak Curriculum Vitae 13. 6/1/15 

14. Malone Curriculum Vitae 14. 6/12/15 
 

Submitting documents to the IRB 
All materials must be typed and submitted electronically.  Maintain electronic copies of all information 
submitted to the HSPP office in case revisions are required. It is recommended that version dates be used 
while naming documents.  

1. Documents must be submitted to the VPR-IRB@email.arizona.edu account and not to individual 
staff email accounts.  After contact by a staff member future correspondence may be 
communicated directly to the staff member concerning the submission. 

2. If acknowledgement of receipt is needed, please request a "Read Receipt" through your 
email server.   If you use Microsoft Outlook 2007, this is accomplished by clicking "Options" and 
choosing the "Request a Read Receipt" checkbox in a new email. 

3. One submission request per email (e.g. one new project submission, one continuing review plus 
attachments, or one modification request).  

4. All submissions must have signatures. An email acknowledgement in place of a signature will not 
be acceptable. If electronic signatures are not available for use, the signature pages may be signed 
and scanned as a separate Adobe PDF document and attached to the submission email. 

5. Microsoft Word documents are REQUIRED for (applications, consents, recruitment materials, 
and data collection instruments (if available).  PDFs may be submitted for documents that 
typically are not revised by the IRB (e.g. Investigator Brochures, sponsor protocols). 
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6. The email subject line must include: IRB # (if assigned one), PI Last Name, and type of 
submission (Modification, New Project, Continuing Review, Reportable Item, etc.). 

7. The email must provide a list of the documents submitted for review.  While the documents 
attached do not have to adhere to a specific naming scheme, it is requested that each document be 
named to clearly reflect what is inside.  

Submissions not following these guidelines will be returned without review 
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1295 N. Martin Ave. 
P.O. Box 210202 
Tucson, AZ  85721-0202 
Tel: (520) 626-5730 
Fax: (520) 626-7355 
www.pharmacy.arizona.edu

College of Pharmacy

Date: June 26, 2015

Principal Investigator: Amanda Harrington

Protocol Number: 15-009-PHPR

Protocol Title:
Evaluation of a community pharmacy pay-for-performance financial 
incentive program to improve medication-related outcomes 

Determination: Approved

Exempt 2: Use of tests, surveys, interview, or observation of public behavior

This submission meets the criteria for exemption under 45 CFR 46.101(b). 

  
•   The University of Arizona maintains a Federalwide Assurance with the Office for Human 

 Research Protections (FWA #00004218). 
•   Exempt projects do not have a continuing review requirement. 
•   This project should be conducted in full accordance with all applicable sections of the IRB 

Investigators Manual and you should notify the IRB designee immediately of any proposed 
changes that affect risk risk level the protocol. 

•   Amendments to exempt projects that change the nature of the project should be submitted 
to the Human Subjects Protection Program (HSPP) for a new determination. See the 
Investigator Manual, 'Appendix C Exemptions,' for more information on changes that 
affect the determination of exemption. Please contact the HSPP to consult on whether the 
proposed changes need further review. 

 •   You should report any unanticipated problems involving risks to the participants or others to  
the IRB. 

•  All documents referenced in this submission have been reviewed and approved.  
Documents are filed with the HSPP Office.  If subjects will be consented the approved 
consent(s) are attached to the approval notification from the HSPP Office. 

 

UA Institutional Review Board 
Member, Designated Reviewer
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Appendix 6.3. Semi-Structured Interview Script 

 
1. Introductions and Informed Consent 
 
Hello and welcome to the semi-structured interview. I would like to thank you for taking the time to 
meet with me today. During this interview, which will last about one hour, we will discuss 
characteristics, services, and other factors about your pharmacy that you believe are associated with 
achieving medication-related quality outcomes (specifically those specified for IEHP’s Pay-for-
Performance Pharmacy program).  
 
Before we begin, I will need your consent to collect information from you. Your participation is 
voluntary and you may stop participating at any time. With your permission, I will be taking notes 
during the discussion and the discussion will be audiotaped.  The purpose of the notes and audiotape 
is to assist with accurate transcription of the ideas from the discussion.  Once the information is 
transcribed, the recording will be destroyed.  Your name or other identification will not be used in the 
information that is transcribed. Participation in this interview will be considered consent. 
 
2. Participant Introduction 
 
Please introduce yourself and state what role you play in [pharmacy name’s] community pharmacy. 
 
Thank you for introducing yourself. We will now move forward with the interview. I may need to 
interrupt to guide our discussion along, however I will try to do so only when necessary. 
 
3. Semi-Structured Interview 
 
Again, this discussion will be recorded to ensure I do not miss any comments you have regarding the 
interview questions. With your permission, I will go ahead and turn on the recorder now and begin 
our discussion. Is this ok with you? At this point, do you have any questions? [Address any questions 
from interviewee.] 
 
First, I would like to learn about how your pharmacy is working to achieve the quality outcomes for 
which IEHP has agreed to issue bonus payments. We will specifically be focusing on the Phase I 
metrics. [Give interviewee list of the metrics.] Let’s discuss ways in which your pharmacy is 
addressing each outcome individually.  

1. Adherence (PDC for (1) DM, (2) HTN, (3) statins) 
a. What’s working or not working and why?  
b. What specific services do you provide? 
c. What are some barriers to providing these services? 
d. What have you done to overcome these barriers? 

2. Appropriate diabetes management (ACE/ARB treatment) 
a. What’s working or not working and why?  
b. What specific services do you provide? 
c. What are some barriers to providing these services? 
d. What have you done to overcome these barriers? 

3. Appropriate asthma management (absence of controller therapy) 
a. What’s working or not working and why?  
b. What specific services do you provide? 
c. What are some barriers to providing these services? 
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d. What have you done to overcome these barriers? 
4. Monitoring high-risk medication use in the elderly [show criteria if necessary] 

a. What’s working or not working and why?  
b. What specific services do you provide? 
c. What are some barriers to providing these services? 
d. What have you done to overcome these barriers? 

5. Generic dispensing rate  
a. What’s working or not working and why?  
b. What specific services do you provide? 
c. What are some barriers to providing these services? 
d. What have you done to overcome these barriers? 

6. How are patients being targeted? 
a. Is the pharmacy using EQUIPP? If yes, who in the pharmacy is using it? 
b. Do you target all patients or just IEHP for these metrics? 

 
I would now like to discuss the process of implementing new services or workflow change into your 
pharmacy with the intent of improving quality metrics.  

1. Could you please describe how your pharmacy implements new services? 
a. What is the process? 
b. Who has the decision authority to make changes to pharmacy services? 
c. Once a change has been decided upon, who is in charge of implementing the change? 

2. What workflow procedures are in place to address the quality metrics? 
a. Is the workflow efficient? Why or why not?  
b. What can be done to make it more efficient? 

3. Do you feel you have an advantage over a [chain/independent] pharmacy? 
a. Why or why not?  

 
Next I would like to discuss reasons that lead you to target the quality outcomes in the P4P Pharmacy 
program. [If you’re not trying to improve quality for IEHP, what other quality improvement measures 
are you taking? If not addressing any quality metrics, why?] 

1. What motivates you to target these outcomes? 
2. Do any de-motivators exist for you? 
3. What are barriers you have faced that prevent you from achieving the quality outcomes with 

your IEHP patients? 
a. If there are barriers, what solutions have you tried? Are there other solutions you are 

considering?  
 

The last topic I would like to discuss with you today is the pharmacy’s response to the initiation of 
the P4P Pharmacy program. 

1. How has the P4P Pharmacy program impacted your pharmacy and you? 
2. Could you please share how the bonus dollars will be used in the future? 

a. Are funds being dispersed at the organization, store, and/or pharmacist level? 
3. How is the financial incentive program a motivator or de-motivator? 

a. Does it motivate to focus on the quality metrics?  
b. Who does it motivate? 
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Appendix 6.4. Pharmacist Questionnaire Draft Disseminated to Experts for Review 

 

 

!

! 1!

!

!
Inland Empire Health Plan (IEHP) initiated a pay-for-performance (P4P) program with affiliated pharmacies in October 
2013. To receive bonus payments, pharmacies are evaluated on specific quality measurements:  

 
ADHERENCE, ASTHMA, HIGH-RISK MEDICATIONS IN ELDERLY, and GENERIC DISPENSING 

(see included P4P quality measurement table for details) 
 

** This survey is trying to identify services offered that address these specific quality measurements.  
Please answer questions as they relate to IEHP quality measurements. ** 

!
INSTRUCTIONS:!Please check, circle, or fill in the appropriate blanks. If you work at >1 pharmacy, please base your 
questionnaire responses for the pharmacy to which the survey was sent. All surveys will be de-identified and analyses 
will be conducted at an aggregate level (i.e., analysis not with individual survey respondent or pharmacy). Thank you! 
 
1. Knowledge of Inland Empire Health Plan’s (IEHP) Pharmacy Pay-for-Performance (P4P) Program 
 

Are you familiar with IEHP’s pharmacy P4P program? 
  �  I have never heard of IEHP's pharmacy P4P program. 

  �  I have heard of IEHP’s pharmacy P4P program, but I did NOT know which quality measurements were targeted 
before I read this questionnaire. 

  �  I have heard of IEHP’s pharmacy P4P program and I DID know which quality measurements were targeted 
before I read this questionnaire. 

 
SECTION I: PHARMACY SERVICES 
 
A. Prescription (Rx) Dispensing (reminder: please answer items as they relate to IEHP quality measurements) 

 
2. In the past month, how often did you dispense the following to patients: 

 
3. In the past month, what was the average number of prescriptions your STORE dispensed each week? _____ Rxs 

 
4. In the past month, what was the average number of prescriptions YOU dispensed each shift? _____ Rxs 

 
5.What was your average shift length in the past month?  ��8 hours   ��12 hours   ��Other (specify): _____ 

 
B. Patient Counseling (reminder: please answer items as they relate to IEHP quality measurements) 

 
6. In the past month, how often did you: 

 Never Sometimes About Half 
the Time Often Always 

6a. offer counseling for patients picking up 
refills 1 2 3 4 5 

6b. counsel patients picking up refills 1 2 3 4 5 
 
  

 

* PHARMACY PAY-FOR-PERFORMANCE QUESTIONNAIRE for PHARMACISTS 

 Never Sometimes About Half 
the Time Often Always 

2a. Generic medication 1 2 3 4 5 
2b. 30-day medication supply  1 2 3 4 5 
2c. 60-day medication supply  1 2 3 4 5 
2d. 90-day medication supply  1 2 3 4 5 
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7. When counseling patients in the past month, how often did you: 

 Never Sometimes About Half 
the Time Often Always 

7a. limit instructions to 3 or 4 major points  1 2 3 4 5 
7b. use simple, every day language 1 2 3 4 5 
7c. supplement oral counseling with written 
materials 1 2 3 4 5 

7d. involve patient’s support system (i.e., family) 1 2 3 4 5 
7e. reinforce concepts discussed 1 2 3 4 5 
7f. show patient each medication 1 2 3 4 5 
7g. provide a handwritten medication schedule 1 2 3 4 5 
7h. include patient in decisions 1 2 3 4 5 
7i. verify patient understood information presented 1 2 3 4 5 
7j. ask patient questions to assess actual patterns of 
medication use  1 2 3 4 5 

7k. conduct personalized 1:1 disease state or drug 
regimen counseling sessions 1 2 3 4 5 

7l. ask patient about his/her adherence concerns to 
arrive at a common understanding of potential 
problems 

1 2 3 4 5 

7m. use interactive counseling with open-ended 
questions to optimize patient understanding (e.g., 
“What questions do you have?” not “Do you have 
any questions?”) 

1 2 3 4 5 

7n. use the teach-back method in which the patient 
repeats instructions (e.g., “Just to make sure I have 
explained everything clearly, please tell me how 
you’re going to take this medication?”) 

1 2 3 4 5 

 
8. When counseling in the past month, how often did you address patient’s beliefs and behavior to ensure the patient: 
 
 

 Never Sometimes About Half 
the Time Often Always 

8a. perceived themselves to be at risk due to lack of 
adoption of healthy behavior 1 2 3 4 5 

8b. perceived their medical conditions to be serious 1 2 3 4 5 
believed in the positive effects of treatment 1 2 3 4 5 
8c. had channels to address their concerns 1 2 3 4 5 
8d. perceived themselves as having the requisite 
skills to perform the healthy behavior 1 2 3 4 5 

 
9. How often was each method used in the past month to speak with the patient in his/her preferred language? 
 

 Never Sometimes About Half 
the Time Often Always 

9a. Pharmacist who spoke patient’s language 1 2 3 4 5 
9b. Other staff who spoke patient’s language 1 2 3 4 5 
9c. 3rd party translation service 1 2 3 4 5 

 
  



 541 

 

!

! 3!

C. Adherence Management (reminder: please answer items as they relate to IEHP quality measurements) 
  

10. How often were the following used to identify nonadherent patients in the past month? 
 

 Never Sometimes About Half 
the Time Often Always 

10a. Retrospective drug utilization review reports  1 2 3 4 5 
10b. Automated computer system notification 1 2 3 4 5 
10c. Refill history assessment 1 2 3 4 5 
10d. Counseling (i.e., patient’s self-reported adherence) 1 2 3 4 5 
10e. Other (specify): __________________________ 1 2 3 4 5 
 

11. How often were the following services used to improve patient medication adherence in the past month? 
 

 Never Sometimes About Half 
the Time Often Always 

11a. Recommended discontinuing unnecessary medication 1 2 3 4 5 
11b. Adjusted current medication (e.g., timing, frequency, 
amount, and/or dosage) 1 2 3 4 5 

11c. Changed current medication formulation (e.g., pill vs. 
liquid) 1 2 3 4 5 

11d. Changed current medication to different medication 
in same class (e.g., because current medication had 
intolerable side effects) 

1 2 3 4 5 

11e. Matched medication regimen to patient’s daily 
activities 1 2 3 4 5 

11f. Worked with patients to select adherence aids (i.e., 
pill boxes, calendar/charts) 1 2 3 4 5 

11g. Provided patient education (e.g., verbal, written) 1 2 3 4 5 
11h. Delivered patient’s medication to home/worksite 1 2 3 4 5 
11i. Asked patient: “Do you ever forget to take your 
medicine?” 1 2 3 4 5 

11j. Asked patient: “When you feel better, do you 
sometimes stop taking your medication?” 1 2 3 4 5 

11k. Asked patient: “If you feel worse when taking the 
medication, do you sometimes stop taking it?” 1 2 3 4 5 
 

12. How often were the following refill services used to improve patient adherence in the past month? 

 Never Sometimes About Half 
the Time Often Always 

12a. Automatic refill program 1 2 3 4 5 
12b. Mail refill reminder 1 2 3 4 5 
12c. Email refill reminder 1 2 3 4 5 
12d. Text message refill reminder 1 2 3 4 5 
12e. Automated call refill reminder 1 2 3 4 5 
12f. Pharmacist call refill reminder 1 2 3 4 5 
12g. Medication synchronization (i.e., synchronizing 
the pick up of multiple medications to one or two 
days each month) 

1 2 3 4 5 

12h. Appointment-based model (i.e., schedule an 
appointment to synchronize pick up of multiple 
medications and counsel a patient) 

1 2 3 4 5 
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13. How often were the following adherence aids used to improve patient adherence in the past month? 
 Never Sometimes About Half 

the Time Often Always 

13a. Pill box 1 2 3 4 5 
13b. Daily-dose blister package or pill calendar 1 2 3 4 5 
13c. Dosing cups/spoons/syringes for liquid 
medications; tablet splitter for pills 1 2 3 4 5 

 
D. Asthma Management (reminder: please answer items as they relate to IEHP quality measurements) 

 
14. How often were the following asthma interventions provided to asthmatic patients in the past month? 

 Never Sometimes About Half 
the Time Often Always 

At follow-up renewals, how often did you…      

14a. check for overuse of short acting bronchodilators 1 2 3 4 5 
14b. check for underuse of asthma controller therapy 
(e.g., inhaled corticosteroids, long-acting beta-2-
agonists) 

1 2 3 4 5 

14c. intervene when patient is overusing short-acting 
bronchodilators 1 2 3 4 5 

14d. ask patient questions to assess effectiveness of 
asthma treatment 1 2 3 4 5 

14e. ask patient whether adverse effects from asthma 
medication have occurred 1 2 3 4 5 

14f. assess patient's use of prescribed inhalation 
devices (i.e., inhaler technique) 1 2 3 4 5 

14g. add spacer to metered-dose inhaler when needed 1 2 3 4 5 
In general, how often did you…      
14h. refer patient to prescriber when an asthma drug-
related problem occurs 1 2 3 4 5 

14i. contact prescriber to change asthma drug therapy 
to improve control (i.e., call, fax, e-prescribe) 1 2 3 4 5 

14j. develop an asthma action plan for patient in 
collaboration with prescriber 1 2 3 4 5 

 
E. Identifying Drug-Related Problems (DRPs) (reminder: please answer items as they relate to IEHP quality 

measurements) 
 

15. How often were the following used to identify DRPs (e.g., therapy gap, inappropriate therapy) in the past month? 

Obtained patient… 
 

Never Sometimes About Half 
the Time Often Always 

15a. laboratory values (e.g., HbA1c, cholesterol) 1 2 3 4 5 
15b. medical history (e.g., present medical 
problems, severity, prognoses) 1 2 3 4 5 

15c. compliance history 1 2 3 4 5 
15d. social history (e.g., smoking, alcohol use) 1 2 3 4 5 
15e. vital signs (e.g., blood pressure, forced 
expiratory volume [FEV]) 1 2 3 4 5 

15f. symptom information (e.g., cough, dizziness) 1 2 3 4 5 
15g. medication history (e.g., present 
pharmacotherapy, past therapy, drug allergies) 1 2 3 4 5 
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16. How often were the following used to identify DRPs (e.g., therapy gap, inappropriate therapy) in the past month? 

 Never Sometimes About Half 
the Time Often Always 

Reviewed medication profile for…      
16a. nonadherence 1 2 3 4 5 
16b. overutilization of high-risk medication in 
elderly 1 2 3 4 5 

16c. generic substitution opportunities 1 2 3 4 5 
Asked the patient questions to find out… 
16d. if he/she might be experiencing DRPs 1 2 3 4 5 
16e. the perceived effectiveness of drugs he/she was 
taking 1 2 3 4 5 

 
F. Addressing DRPs (reminder: please answer items as they relate to IEHP quality measurements) 

 
17. How often were the following used to address DRPs in the past month? 

 Never Sometimes About Half 
the Time Often Always 

17a. Identified therapeutic alternatives to meet 
treatment guidelines for IEHP quality measurements 1 2 3 4 5 

17b. Identified therapy gaps according to treatment 
guidelines for IEHP quality measurements 1 2 3 4 5 

17c. Made an intervention 1 2 3 4 5 
17d. Implemented a strategy to resolve the DRP(s) 1 2 3 4 5 
17e. Individualized patient’s treatment regimen 1 2 3 4 5 
17f. Talked to patients ≥65 years about not taking 
high-risk medications (HRM) on the Beers list 1 2 3 4 5 

17g. Talked to prescribers about alternatives to 
HRMs on the Beers list for patients ≥65 years 1 2 3 4 5 

 
18. How often were the following collaborative agreements with prescribers used to address DRPs in the past month? 
 

 Never Sometimes About Half 
the Time Often Always 

18a. Refill prescription  1 2 3 4 5 
18b. Adjust dose  1 2 3 4 5 
18c. Adjust dosage form  1 2 3 4 5 
18d. Generic substitution 1 2 3 4 5 
18e. Therapeutic interchange 1 2 3 4 5 
18f. Assess response, adjust therapy per protocol  1 2 3 4 5 
18g. Initiate specific prescription 1 2 3 4 5 
18h. Make drug/dose decisions per protocol 1 2 3 4 5 
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G. Monitoring DRPs (reminder: please answer items as they relate to IEHP’s quality measurements) 
 
19. How often were the following used to monitor patient DRPs in the past month?  
 

 Never Sometimes About Half 
the Time Often Always 

19a. Established a monitoring plan to follow the 
patient's progress with therapeutic goal/s related to 
quality measurement/s 

1 2 3 4 5 

19b. Advised patients on how to monitor progress of 
his/her therapy 1 2 3 4 5 

19c. Involved patients more in their care through self-
monitoring of their blood pressure or blood sugar 1 2 3 4 5 

Monitored patient’s… 
19d. blood pressure 1 2 3 4 5 
19e. blood glucose 1 2 3 4 5 
19f. cholesterol  1 2 3 4 5 
19g. FEV 1 2 3 4 5 
19h. adherence to drug therapy 1 2 3 4 5 
19i. drug therapy outcomes (e.g., reduction in blood 
pressure, reduction in HbA1c) 1 2 3 4 5 

19j. DRPs (e.g. side effects, interactions) 1 2 3 4 5 
 
C. Relationship with Prescribers (reminder: please answer items as they relate to IEHP quality measurements) 

 
20. How often were the following used to collaborate with prescribers in the past month? 

 Never Sometimes About Half 
the Time Often Always 

20a. I made a drug or non-drug recommendation to 
the patient's prescriber if a DRP was identified 1 2 3 4 5 

20b. I contacted prescribers to discuss patient’s DRPs 1 2 3 4 5 
There was cooperation between prescribers and myself in managing patient… 
20c. hypertension medication adherence 1 2 3 4 5 
20d. hypercholesterolemia medication adherence 1 2 3 4 5 
20e. diabetes medication adherence 1 2 3 4 5 
20f. asthma medication utilization  1 2 3 4 5 
20g. HRM use in those ≥65 years (i.e., Beers list) 1 2 3 4 5 

 
I. Working Autonomy in the Pharmacy (reminder: please answer items as they relate to IEHP quality measurements) 
 
21. Please indicate your level of agreement with each statement as it relates to your pharmacy organization. 

 Strong 
Disagree Disagree 

Neither 
Disagree 

nor Agree 
Agree Strongly 

Agree 

21a. New service ideas suggested by employees 
were acted upon by decision makers. 1 2 3 4 5 

21b. All employees were encouraged to develop 
ideas for new services. 1 2 3 4 5 

21c. Management approved of independent activity 
by employees to develop new services. 1 2 3 4 5 
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H. Barriers to Provision of Care (reminder: please answer items as they relate to IEHP quality measurements) 
 

22. To what degree did the following impact the provision of non-dispensing services in the past month? 

 Strong 
Barrier Barrier 

Neither 
Barrier or 
Facilitator 

Facilitator Strong 
Facilitator 

22a. My educational background 1 2 3 4 5 
22b. My confidence in my abilities to impact IEHP 
quality measurements 1 2 3 4 5 

22c. Time to perform services 1 2 3 4 5 
22d. Patient’s use of more than one pharmacy 1 2 3 4 5 
22e. Reimbursement for services 1 2 3 4 5 
22f. Availability of adequate support staff 1 2 3 4 5 
22g. Prescribers’ attitudes toward patient interventions 1 2 3 4 5 
22h. My employer’s support for offering services 1 2 3 4 5 
22i. Pharmacy layout  1 2 3 4 5 
22j. Patient interest in pharmacist services 1 2 3 4 5 
22k. Availability of patient medical information  1 2 3 4 5 
22l. Availability of patient medication information  1 2 3 4 5 
22m. Patient’s preferred language 1 2 3 4 5 
22n. Patient’s culture 1 2 3 4 5 
22o. Patient interest in adhering to therapy  1 2 3 4 5 
22p. Focus on technical aspects (i.e., dispensing) 1 2 3 4 5 

 
SECTION II: YOUR WORK 
 
A. Workload 

 
23. For a typical week, estimate the % of time spent in the following activities (please ensure totals sum to 100%). 

23a. Medication Dispensing: preparing, distributing, and administering 
medication products, including associated consultation, interacting with 
patients about selection and use of over-the-counter products, and interactions 
with other professionals during the medication dispensing process _______ % 

23b. Patient Care Services: assessing and evaluating patient medication-related 
needs, monitoring and adjusting patients’ treatments to attain desired 
outcomes, and other services designed for patient care management _______ % 

23c. Other (describe): ______________________________________________ _______ % 
 [Check: a + b + c = 100%?] 

 
24. Please rate each statement as it relates to the focal emphasis of your pharmacy organization.  

 No 
Emphasis 

A Little 
Emphasis 

Moderate 
Emphasis 

A Lot of 
Emphasis 

Extreme 
Emphasis 

24a. Volume of work performed 1 2 3 4 5 
24b. Quality of patient care 1 2 3 4 5 
24c. Employee professional development 1 2 3 4 5 
24d. Pharmacy financial performance  1 2 3 4 5 
24e. Adopting new practice innovation 1 2 3 4 5 
24f. Addressing IEHP quality measurements 1 2 3 4 5 
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B. Workload Perceptions (reminder: please answer items as they relate to IEHP quality measurements) 
 
25. Please rate how the workload in your pharmacy in the past month has impacted: 

 

Very 
Negative 
Impact 

Negative 
Impact 

Neither 
Negative 

nor Positive 
Impact 

Positive 
Impact 

Very 
Positive 
Impact 

25a. your time spent with each patient 1 2 3 4 5 
25b. the quality of care provided to patients 1 2 3 4 5 
25c. your ability to solve DRPs 1 2 3 4 5 

 
SECTION III: PHARMACY PRACTICE SITE 
 
A. Work Environment 
 
26. During an average work shift in the past month, what was the total number of:  26a. pharmacists working? ______ 

26b. technicians working?  ______ 
 
27. Was the dispensing process in the past month pharmacy technician driven?  ��Yes ��No 
 
B. Equipment and Software 
 
28. How often were the following types of equipment used in the pharmacy in the past month? 
 

 
29. Did the pharmacy’s software display the following medication details in the past month? 

 

29a. proportion of days covered for medications ��Yes ��No ��Not Sure 
29b. asthma medication utilization ��Yes ��No ��Not Sure 
29c. HRM utilization in patients ≥65 years (i.e., Beers list) ��Yes ��No ��Not Sure 

 
30. How often have you used the web-based dashboard Electronic Quality Improvement Platform for Plans and Pharmacies 

(EQuIPP) to track pharmacy store performance on IEHP quality measurements?  
 
  �  Pharmacy does not have EQuIPP subscription. 

  �  Pharmacy has EQuIPP subscription, but I do no have access to the dashboard. 
  �  Pharmacy has EQuIPP subscription, but I never look at the dashboard. 
  �  Pharmacy has EQuIPP subscription and I look at the dashboard every update (i.e., every 45 days). 
� ��  Pharmacy has EQuIPP subscription and I look at the dashboard periodically (i.e., >45 days to <6 months). 
  �  Pharmacy has EQuIPP subscription and I look at the dashboard every bonus period (i.e., every 6 months). 

 
31. Please rate how equipment/software has affected each of the following in the past month: 

 

 Don’t 
Have Never Sometimes About Half 

the Time Often Always 

28a. Tablet counter/filling device 0 1 2 3 4 5 
28b. Automated dispensing system (ADS) 0 1 2 3 4 5 
28c. Computerized control of ADS 0 1 2 3 4 5 

 

Decreased 
Very Much Decreased 

Neither 
Decreased 

or Increased 
Increased Increased 

Very Much 

31a. productivity level                                                                           1 2 3 4 5 
31b. amount of time spent in contact with patients                                  1 2 3 4 5 
31c. quality of care provided to patients                                                                                                                                   1 2 3 4 5 
31d. demands on your time in the pharmacy                                                              1 2 3 4 5 
31e. amount of time spent in the dispensing process 1 2 3 4 5 



 547 

 

  

!

! 9!

SECTION IV: INDIVIDUAL BACKGROUND 
 
32. Please categorize your position and select the appropriate descriptor under the position.  

 �  Owner/Partner �  Management �  Employee 
percent ownership _____% �  Pharmacy Manager 

(manages a pharmacy) 
�  Staff Pharmacist  

(works at pharmacy) 
 �  Pharmacy District Manager 

(oversees multiple pharmacies 
in a specified geographic area) 

�  Clinical Coordinator 
( 	 ) ) 	 

) 	 )

	 	 	  
 �Pharmacy Regional Manager 

(oversees multiple districts in a 
specified geographic area) 

�  Other (please specify): 
_________________________ 

 �  Other (please specify):   
 _________________________  

 
33. Please select your gender: � Female  � Male 
 
34. What is your race ethnicity (check all that apply)? 
 

�  American Indian or Alaska Native  �  Hispanic White� �Other�
�  Asian �  Non-Hispanic White� �

�  Black or African American �Native Hawaiian or Other Pacific Islander� �
 
35. Please select which of the following you have completed (check all that apply): 

�  B.S. Pharm �  M.B.A.  
�Pharm.D. �  Ph.D. �  Other (describe) ______________ 
�  M.S./M.A. �  Pharmacy Residency  

 
Please provide comments pertaining to items in the questionnaire or regarding topics not included: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Please return your completed questionnaire in the postage paid envelope provided.  
To receive a summary of the results, please send your contact information to  

Amanda Harrington (harrington@pharmacy.arizona.edu). 
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!
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!

Inland Empire Health Plan (IEHP) initiated a pay-for-performance (P4P) program with affiliated pharmacies in October 
2013. To receive bonus payments, pharmacies are evaluated on specific quality measurements:  

 
ADHERENCE, ASTHMA, HIGH-RISK MEDICATIONS IN ELDERLY, and GENERIC DISPENSING 

(see included P4P quality measurement table for details) 
 

** This survey is trying to identify services offered that address these specific quality measurements.  
Please answer questions as they relate to IEHP quality measurements. ** 

!
INSTRUCTIONS:!Please check, circle, or fill in the appropriate blanks. All surveys will be de-identified and analyses 
will be conducted at an aggregate level (i.e., analysis not with individual survey respondent or pharmacy). Thank you! 
  
SECTION I: IEHP PHARMACY P4P PROGRAM 
 
A. Awareness and Understanding of IEHP’s Pharmacy P4P Program 
 
1. Are you familiar with IEHP’s pharmacy P4P program? 
  �  I have never heard of IEHP's pharmacy P4P program. 

  �  I have heard of IEHP’s pharmacy P4P program, but I did NOT know which quality measurements were 
targeted before I read this questionnaire. 

  �  I have heard of IEHP’s pharmacy P4P program and I DID know which quality measurements were targeted 
before I read this questionnaire. 

 
2. How often have you used the web-based dashboard Electronic Quality Improvement Platform for Plans and Pharmacies 

(EQuIPP) to track pharmacy store performance on IEHP quality measurements?  
 
  �  Pharmacy does not have EQuIPP subscription. 

  �  Pharmacy has EQuIPP subscription, but I do no have access to the dashboard. 
  �  Pharmacy has EQuIPP subscription, but I never look at the dashboard. 
  �  Pharmacy has EQuIPP subscription and I look at the dashboard every update (i.e., every 45 days). 
� ��  Pharmacy has EQuIPP subscription and I look at the dashboard periodically (i.e., >45 days to <6 months) 
  �  Pharmacy has EQuIPP subscription and I look at the dashboard every bonus period (i.e., every 6 months). 

  
3. Please indicate your level of agreement with each statement as it relates to your awareness and understanding of IEHP’s 

pharmacy P4P program. 

 Strongly 
Disagree Disagree 

Neither 
Disagree 

nor Agree 
Agree Strongly 

Agree 

3a. I receive useful responses to my questions regarding 
the data related to IEHP quality measurements. 1 2 3 4 5 

3b. I get useful feedback regarding my pharmacy's(ies’) 
progress toward achieving IEHP quality measurements. 1 2 3 4 5 

3c. I have adequate information about the scoring 
system used to compute the P4P bonus amount.      

I have adequate information about the definition of these IEHP quality measurements: 
3d. Adherence (diabetes, hypertension, cholesterol) 1 2 3 4 5 
3e. Absence of controller therapy for asthma patients  1 2 3 4 5 
3f. Use of high-risk medication in patients ≥65 years 1 2 3 4 5 
3g. Generic dispensing rate  1 2 3 4 5 

 
B. Involvement in IEHP’s Pharmacy P4P Program 
 

 

* PHARMACY PAY-FOR-PERFORMANCE QUESTIONNAIRE for PHARMACY MANAGEMENT * 
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4. Please indicate your level of agreement with each statement as it relates to your pharmacy organization’s level of 
involvement in IEHP’s pharmacy P4P program. 

My pharmacy… 
 

Strongly 
Disagree Disagree 

Neither 
Disagree 

nor Agree 
Agree Strongly 

Agree 

4a. invests extra effort in the care of patients who 
are the focus of this incentive. 1 2 3 4 5 

4b. has changed its practice to obtain this financial 
incentive. 1 2 3 4 5 

4c. would be just as focused on these quality 
measurements without the financial incentive. 1 2 3 4 5 

4d. focuses its effort constructively because of 
quality measurements in this incentive. 1 2 3 4 5 

4e. has added additional pharmaceutical services to 
address IEHP quality measurements. 1 2 3 4 5 

 
5. Please rate the degree of importance for each reason listed below for focusing on pharmacy quality measurements.  

How important is it to focus on… 
 

Not 
Important 

Slightly 
Important 

Moderately 
Important Important Very 

Important 
5a. patient clinical outcomes 1 2 3 4 5 
5b. improving member experience (e.g., patient 
satisfaction) 1 2 3 4 5 

5c. market differentiation 1 2 3 4 5 
5d. driving standardization of performance measures 1 2 3 4 5 
5e. aligning with other initiatives (e.g., high 
performance networks, consumer-directed report cards) 1 2 3 4 5 

5f. improving patient safety 1 2 3 4 5 
5g. improving the bottom line 1 2 3 4 5 
5h. responding to payer pressures 1 2 3 4 5 

 
C. Financial Salience of IEHP’s Pharmacy P4P Program 
 
6. Please indicate your level of agreement with each statement as it relates to the financial salience of IEHP’s pharmacy 

P4P program. 

This financial incentive… 
 

Strongly 
Disagree Disagree 

Neither 
Disagree 

nor Agree 
Agree Strongly 

Agree 

6a. represents an opportunity to increase the 
pharmacy's income. 1 2 3 4 5 

6b. is sufficiently large to compensate for 
expenditures necessary to meet the quality 
measurements. 

1 2 3 4 5 

6c. has adequate bonus payments. 1 2 3 4 5 
6d. is not the pharmacy's focus; my pharmacy is 
participating in this P4P program to ensure we 
remain in IEHP's preferred network. 

1 2 3 4 5 
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SECTION II: CHARACTERISTICS OF THE PHARMACY ORGANIZATION 
 

 
7. Please indicate your level of agreement with each statement as it relates to the characteristics of your pharmacy 

organization. 

 Strongly 
Disagree Disagree 

Neither 
Disagree 

nor Agree 
Agree Strongly 

Agree 

7a. We are able to change to meet the needs of our 
business environment. 1 2 3 4 5 

7b. New service ideas suggested by employees are 
acted upon by decision makers. 1 2 3 4 5 

7c. Our pharmacy is known as an innovator in our 
area. 1 2 3 4 5 

7d. Our pharmacy usually takes action in 
anticipation of future market conditions. 1 2 3 4 5 

7e. Taking chances is an element of our business 
strategy. 1 2 3 4 5 

7f. We keep pace with changes required by our 
business environment. 1 2 3 4 5 

7g. All employees are encouraged to develop ideas 
for new services. 1 2 3 4 5 

7h. Our pharmacy provides leadership in developing 
new services. 1 2 3 4 5 

7i. Because market conditions are changing, we 
continually seek out new opportunities. 1 2 3 4 5 

7j. Taking gambles is part of our strategy for 
success. 1 2 3 4 5 

7k. We adapt to demands of our business 
environment. 1 2 3 4 5 

7l. Management approves of independent activity 
by employees to develop new services. 1 2 3 4 5 

7m. Our pharmacy constantly experiments with new 
services. 1 2 3 4 5 

7n. We consistently try to position ourselves to meet 
emerging demands. 1 2 3 4 5 

7o. We take above average risks in our business. 1 2 3 4 5 
  
SECTION III: PHARMAY PRACTICE SITE(S) 

 
8. Please rate each statement as it relates to the focal emphasis of your pharmacy organization.  

 No 
Emphasis 

A Little 
Emphasis 

Moderate 
Emphasis 

A Lot of 
Emphasis 

Extreme 
Emphasis 

8a. Volume of work performed 1 2 3 4 5 
8b. Quality of patient care 1 2 3 4 5 
8c. Employee professional development 1 2 3 4 5 
8d. Pharmacy financial performance  1 2 3 4 5 
8e. Adopting new practice innovation 1 2 3 4 5 
8f. Addressing IEHP quality measurements 1 2 3 4 5 
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SECTION IV: INDIVIDUAL BACKGROUND 
 
32. Please categorize your position and select the appropriate descriptor under the position.  

 �  Owner/Partner �  Management �  Employee 
percent ownership _____% �  Pharmacy Manager 

(manages a pharmacy) 
�  Staff Pharmacist  

(works at pharmacy) 
 �  Pharmacy District Manager 

(oversees multiple pharmacies 
in a specified geographic area) 

�  Clinical Coordinator 
( 	 ) ) 	 

) 	 )

	 	 	  
 �Pharmacy Regional Manager 

(oversees multiple districts in a 
specified geographic area) 

�  Other (please specify): 
_________________________ 

 �  Other (please specify):   
 _________________________  

 
33. Please select your gender: � Female  � Male 
 
34. What is your race ethnicity (check all that apply)? 
 

�  American Indian or Alaska Native  �  Hispanic White� �Other�
�  Asian �  Non-Hispanic White� �

�  Black or African American �Native Hawaiian or Other Pacific Islander� �
 
35. Please select which of the following you have completed (check all that apply): 

�  B.S. Pharm �  M.B.A.  
�Pharm.D. �  Ph.D. �  Other (describe) ______________ 
�  M.S./M.A. �  Pharmacy Residency  

 
Please provide comments pertaining to items in the questionnaire or regarding topics not included: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please return your completed questionnaire in the postage paid envelope provided. 
To receive a summary of the results, please send your contact information to  

Amanda Harrington (harrington@pharmacy.arizona.edu). 
 

Thank you very much for your participation! !  
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Appendix 6.6. Expert Review Instructions for Questionnaire Content Validity Evaluation 

 
First, I would like to thank you for your participation as an expert reviewer. Listed below are the 
review process and a description of the attached documents. 
 
Review process: 

• For every item in each questionnaire, please evaluate the item's: 1) relevance; 2) importance; 
and 3) retention value. 

• Relevance (most important part): The overall aim of each questionnaire is to identify 
pharmacy, pharmacist, and management factors that may be associated with a store achieving 
medication-related quality measurements. Please rate the relevance of each item as it 
contributes to meeting questionnaires’ overall aim. Items not relevant to measuring what the 
questionnaires intend to measure will be removed from the instruments.   

• Importance: Please rate the importance of each item to contributing to questionnaires’ overall 
aim. After excluding non-relevant items, if the questionnaires are too long, then item 
importance will be evaluated to determine which additional items can be removed. 

• Retention value: Please rate whether the item should be retained; retained but revised; or 
omitted. For those items that are recommended to revise, please provide a revision 
suggestion. 

• Please also list any item gaps that you feel are important to include that are not yet 
incorporated into the questionnaires. 

• Please review each item independent of the other items in the questionnaire. I am aware there 
are too many items (especially in the pharmacist questionnaire), however the content 
assessment of 10 individual experts will help to remove any unnecessary items.  

 
Documents attached: 

• Content evaluation data collection tools: Two tools are included – one for both pharmacist 
and management questionnaires. You may make changes in the Word documents or print out 
and scan your answers to send to me.  

• Questionnaires: Pharmacist and management questionnaires are included. The target 
population for the pharmacist questionnaires is staff pharmacists working in the stores. The 
target population for the management questionnaires is individuals in the organization who 
are involved in the pay-for-performance (P4P) program. 

• Inland Empire Health Plan quality measurements: Included is a table of the six quality 
measurements evaluated in this P4P program. 
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Appendix 6.7. Expert Content Evaluation Data Collection Tool 

 

 Rate the relevance of each item in evaluating 
a pharmacy P4P program 

Rate the importance of each item in evaluating a 
pharmacy P4P program Identify items to be retained 

Item 
# 

Not 
Relevant 

(NR) 

Somewhat 
Relevant 

(Sookanek
nun et al.) 

Quite 
Relevant 

(QR) 

Highly 
Relevant 

(HR) 

Not 
Important 

(NI) 

Of Little 
Importance 

(LI) 

 
Important 

(I) 

Very 
Important 

(VI) 

 
Retain 

(R) 

Retain 
but 

Revise 
(RR) 

RR:  
please write  

revision 
suggestion 

 
Omit 
(O) 

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    

# NR SR QR HR NI LI I VI    
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Appendix 6.8. Final Pharmacist Questionnaire 

  

!

!

!!
!
!
!
!
!
!
!
In!October!2013,!Inland&Empire&Health&Plan&(IEHP)!initiated!a!pharmacy!pay7for7performance!(P4P)!
program!with!affiliated!pharmacies.!To!receive!bonus!payments,!pharmacies!are!evaluated!on!the!following!
quality(measures:!“ADHERENCE,)ASTHMA,)HIGH/RISK)MEDICATIONS)IN)ELDERLY,)and)GENERIC)
DISPENSING)RATE”)(See!pharmacy!P4P!quality!measures!table!insert!for!details).!!
!
This!survey!is!designed!to!help!identify!services!offered!at!YOUR!PHARMACY!that!address!these!specific!
quality!measures.(The(information(you(provide(will(be(anonymous.!Only!group!responses!will!be!
reported,!and!no!pharmacy!affiliation!will!be!shared;!pharmacies!will!be!broadly!identified!as!‘chain’!or!
‘independent.’!
!
!
!
(
(
&
• For&each&item,&respond&as&it&relates&to&IEHP&quality&measures.&!
• Please)respond)honestly;)responses)should)reflect)actual)practice. !
• NOTE:&If&you&work&at&more&than&one&pharmacy,&please&ensure&your&responses&
only&reflect&information&for&the&location&where&the&survey&was&mailed.!

!
!

**&Read)the)quality)measures)table)before)starting)the)questionnaire&**&
!
! )

PHARMACY QUALITY MEASURES QUESTIONNAIRE 
(

** FOR PHARMACISTS ONLY ** 

INSTRUCTIONS!
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! 1!

!

(
1.!Are!you!familiar!with!Inland)Empire)Health)Plan’s!(IEHP’s)!pharmacy!P4P!program?!(Please!respond!to!all!
questionnaire!items!regardless!of!your!familiarity!with!or!pharmacy’s!participation!in!IEHP’s!P4P!program.)(

!     �  No,(I!have!never!heard!of!it.!!
�  Yes,(I!have!heard!of!it!but!did!not!know!the!quality!measures!being!targeted!before!completing!this!
questionnaire.!

�  Yes,(I!have!heard!of!it!and!did!know!the!quality!measures!being!targeted!before!completing!this!
questionnaire.!

(
(

A. PATIENT(COUNSELING!(Answer&items&as&they&relate&to&IEHP&quality&measures)&

2.!In!the!PAST(WEEK,!when(counseling(patients!on!a!new!medication!or!medication!changes,!how!often!did!YOUR(
PHARMACY(……….!

! Not(Often! Sometimes!
About(Half(
the(Time!

Often! Very(Often!

a.!Use!interactive!counseling!with!open7ended!
questions!to!optimize!patient!understanding!
(e.g.,!“What!questions!do!you!have?”!not!“Do!you!
have!any!questions?”)!

1( 2( 3( 4( 5(

b.!Use!the!teach7back!method!where!the!patient!
repeats!instructions!(e.g.,!“Just!to!make!sure!I!
have!explained!everything!clearly,!please!tell!me!
how!you’re!going!to!take!this!medication.”)!

1( 2( 3( 4( 5(

!

3.!In!the!PAST(WEEK,!how!often!was!each!communication!method!used!to!speak!with!patients!in!a!language!other!than!
English?!

! Not(Often! Sometimes!
About(Half(
the(Time!

Often! Very(Often!

a.!Pharmacist!spoke!patient’s!language! 1( 2( 3( 4( 5(

b.!Other!staff!spoke!patient’s!language! 1( 2( 3( 4( 5(

B. IDENTIFYING(AND(MANAGING(ADHERENCE(PROBLEMS((Answer&items&as&they&relate&to&IEHP&quality&
measures)&

4.!In!the!PAST(WEEK,!how!often!was!each!method!used!to!identify!non7adherent!patients?!
(

!
Not(

Applicable! Not(Often! Sometimes!
About(Half(
the(Time!

Often! Very(Often(

a.!Drug!utilization!review!reports!! 0( 1( 2( 3( 4( 5!

b.!Automated!computer!system!
notification!

0( 1( 2( 3( 4( 5!

c.!Staff!assessment!of!refill!history!! 0! 1! 2! 3! 4! 5!

SECTION I: PHARMACY PAY-FOR-PERFORMANCE (P4P) PROGRAM!

SECTION II: PHARMACY SERVICES!
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5.!In!the!PAST(WEEK,!how!often!were!the!following!recommendations(made(to(the(PRESCRIBER!to!improve!
medication!adherence?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Adjust!current!medication!(e.g.,!timing,!
frequency,!amount,!and/or!dosage)! 1( 2( 3( 4( 5(

b.!Change!medication!to!a!cost7saving!alternative! 1( 2( 3( 4( 5(
!

6.!In!the!PAST(WEEK,!how!often!has!YOUR(PHARMACY!used!the!following!to!improve!medication!adherence?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Asked!patient!how!serious!he/she!perceived!
his/her!medical!condition(s)! 1( 2( 3( 4( 5(

b.!Asked!patient!“How!often!do!you!forget!to!take!
your!medicine?”! 1( 2( 3( 4( 5(

c.!Asked!patient!about!his/her!adherence!
concern(s)! 1! 2! 3! 4! 5!
!

7.!In!the!PAST(WEEK,!how!often!were!these!services!used!to!improve!medication!adherence?! (

! Not(
Applicable! Not(Often! Sometimes! About(Half(

the(Time! Often! Very(Often(

a.!Delivered!patient’s!medication!! 0( 1( 2( 3( 4( 5!

b.!Automatic!refill!program! 0( 1( 2( 3( 4( 5!

c.!Refill!reminder!(e.g.,!call,!email,!
text)! 0! 1! 2! 3! 4! 5!

d.!Medication!synchronization!(i.e.,!
synchronizing!pick7up!of!multiple!
medications!to!one!or!two!days!
each!month)!

0! 1! 2! 3! 4! 5!

e.!Appointment7based!model!(i.e.,!
schedule!an!appointment!to!
synchronize!pick7up!of!multiple!
medications!and)counsel!the!
patient)!

0! 1! 2! 3! 4! 5!

f.!Worked!with!a!patient!to!select!
adherence!aid(s)!(e.g.,!pill!boxes,!
calendar)!

0! 1! 2! 3! 4! 5!

g.!Dispensed!adherence!packaging!
for!ambulatory!patients!(e.g.,!
daily7dose!blister!package)!

0! 1! 2! 3! 4! 5!

& &
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C. MONITORING(CHRONIC(DISEASE(OUTCOMES!(Answer&items&as&they&relate&to&IEHP&quality&measures)&

8.!In!the(PAST(WEEK,&how!often!were!the!following!used!to!monitor!chronic!disease!outcomes?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Established!a!monitoring!plan!to!follow!the!

patient’s!progress!with!therapeutic!goals!related!

to!IEHP&quality!measures!!
1( 2( 3( 4( 5(

b.!Evaluated!complications!due!to!the!drug!

therapy!regimen!(e.g.,!cough,!edema)!!
1( 2( 3( 4( 5(

(

9.!In!the(PAST(WEEK,&how!often!were!these!data!routinely!collected!at!YOUR(PHARMACY?!!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Laboratory!values!(e.g.,!HbA1c,!cholesterol)!! 1( 2( 3( 4( 5(
b.!Medication!history!for!new!patients!(e.g.,!

current/past!pharmacotherapy,!drug!allergies)!!
1( 2( 3( 4( 5(

D. IDENTIFYING(AND(MANAGING(POTENTIAL(DRUGZRELATED(PROBLEMS!(Answer&items&as&they&relate&to&
IEHP&quality&measures)&

10.!In!the(PAST(WEEK,&how!often!did!YOUR(PHARMACY!do!the!following!for!patients!65!years!or!older?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Talked!to!patient!about!not!taking!high7risk!

medications!on!the!Beers!list!
1( 2( 3( 4( 5(

E. ASTHMA(MANAGEMENT((Answer&items&as&they&relate&to&IEHP&quality&measures)((

11.!In!the(PAST(WEEK,&how!often!did!YOUR(PHARMACY!provide!these!interventions!to!patients!with!asthma?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Intervened!for!underuse!of!asthma!controller!

therapy!
1( 2( 3( 4( 5(

b.!Intervened!for!overuse!of!short7acting!

bronchodilators!!
1! 2! 3! 4! 5!

c.!Assessed!patient's!inhaler!technique!! 1! 2! 3! 4! 5!

F. RELATIONSHIP(WITH(PRESCRIBERS((Answer&items&as&they&relate&to&IEHP&quality&measures)!!

12.!(In!the!PAST(WEEK,&how!often!were!the!following!used!to!collaborate!with!prescribers?!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!I!contacted!prescribers!to!discuss!patient’s!

drug7related!problems!(DRPs)!
1( 2( 3( 4( 5(

b.!I!made!a!drug!or!non7drug!recommendation!to!

the!patient's!prescriber!if!a!DRP!was!identified!
1! 2! 3! 4! 5!

!
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13.!(In!the!PAST(WEEK,&there!was!cooperation!between!prescribers!and!myself!in!managing!……….!

! Not(Often! Sometimes! About(Half(
the(Time! Often! Very(Often!

a.!Hypertension!medication!adherence! 1( 2( 3( 4( 5(
b.!Hypercholesterolemia!medication!adherence! 1! 2! 3! 4! 5!
c.!Diabetes!medication!adherence! 1! 2! 3! 4! 5!
d.!Asthma!medication!utilization!! 1! 2! 3! 4! 5!
e.!Use!of!high7risk!medications!in!patients!65!
years!or!older!(i.e.,!Beers!list)! 1! 2! 3! 4! 5!

G. BARRIERS(TO(PROVISION(OF(CARE((Answer&items&as&they&relate&to&IEHP&quality&measures)!!

14.!(In!the(PAST(WEEK,!how!have!these!items!had!an!impact!on!YOUR(PHARMACY’S!provision!of!non7dispensing!
services?!

Indicate(each(as(a(barrier)or)facilitator(to(
providing(nonZdispensing(services:(

Strong(
Barrier! Barrier!

Neither(
Barrier(or(
Facilitator!

Facilitator! Strong(
Facilitator!

a.!Time!to!perform!non7dispensing!services! 1! 2! 3! 4! 5!
b.!Patient’s!use!of!multiple!pharmacies! 1! 2! 3! 4! 5!
c.!Incentive!for!non7dispensing!service!provision! 1! 2! 3! 4! 5!
d.!Staff!support!! 1! 2! 3! 4! 5!
e.!Employer!support!for!offering!non7dispensing!
services! 1! 2! 3! 4! 5!

f.!Patient!interest!in!pharmacist!non7dispensing!
services! 1! 2! 3! 4! 5!

g.!Availability!of!patient!medical!information!(e.g.,!
lab!results,!provider!visit,!progress!notes)! 1! 2! 3! 4! 5!

h.!Availability!of!patient!medication!information!! 1! 2! 3! 4! 5!

i.!Patient!interest!in!adhering!to!therapy! 1! 2! 3! 4! 5!
j.!Focus!on!dispensing!aspects!(i.e.,!pharmacy!
workflow)! 1! 2! 3! 4! 5!

k.!Confidence!in!my!ability!to!impact!IEHP&quality!
measures! 1! 2! 3! 4! 5!

(

(
(

A. WORKLOAD((Answer&items&as&they&relate&to&IEHP&quality&measures)!(

15.!For!a(TYPICAL(WEEK,!estimate!the!percent!(%)!of!time!spent!on!these!activities!(Please&ensure&totals&sum&to&100%):!
a.!Medication)Dispensing:!Preparing,!distributing,!and!administering!medication!products,!including!
associated!consultation,!interacting!with!patients!about!selection!and!use!of!over7the7counter!products,!
and!interactions!with!other!professionals!during!the!medication!dispensing!process!

_____________%(

b.!Patient)Care)Services:!Assessing!and!evaluating!patient!medication7related!needs,!monitoring!and!
adjusting!patients’!treatments!to!attain!desired!outcomes,!and!other!services!designed!for!patient!care!
management!

_____________%!

c.!Other)(describe):(_____________________________________________________________________________________________! _____________%!
Please(ensure:(a(+(b(+(c(=(100%(

SECTION III: YOUR WORK !
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16.!(!My!pharmacy!organization’s!focus!is!on!……….!

! No(
Emphasis!

A(Little(
Emphasis!

Moderate(
Emphasis!

A(Lot(of(
Emphasis!

Extreme(
Emphasis!

a.!Volume!of!work!performed! 1( 2( 3( 4( 5(

b.!Quality!of!direct!patient!care!services! 1! 2! 3! 4! 5!

c.!Pharmacy!financial!performance! 1! 2! 3! 4! 5!

d.!Addressing!IEHP!quality!measures! 1! 2! 3! 4! 5!

B. WORKLOAD(PERCEPTIONS((Answer&items&as&they&relate&to&IEHP&quality&measures)!!

17.!(In!the!PAST(WEEK,(how!has(the!workload!in!YOUR(PHARMACY!affected!………..!

!
Very(

Negative(
Impact!

Negative(
Impact!

Neutral(
Impact!

Positive(
Impact!

Very(
Positive(
Impact!

a.!Your!time!spent!with!each!patient! 1( 2( 3( 4( 5(

b.!The!quality!of!care!provided!to!patients! 1! 2! 3! 4! 5!

c.!Your!ability!to!solve!drug!therapy!problems! 1! 2! 3! 4! 5!

!
!
(

A.(WORK(ENVIRONMENT(
(

18.!!!In!the!PAST(WEEK,!during!an!TYPICAL(WORK(SHIFT,!what!was!the!total!number!of:!! ( ( ( ( (

a.!Pharmacists!working?! ________________!Pharmacists!

b.!Technicians!working?! ________________!Technicians!
(

19.!In!the!past!week,!what!was!YOUR(
AVERAGE(SHIFT!length?! �  8!hours! � (10!hours! �  12!hours! �  Other!(specify):!____!hours!

20.!!In!the!past!week,!what!was!the!number!of!prescriptions!YOUR(STORE!filled?!! ________________Rxs!

21.!!In!the!past!week,!what!was!the!average!number!of!prescriptions!YOU!filled!per!
SHIFT?!!!!! ________________Rxs!

(
B.(SOFTWARE(
(

22.!!In!the!PAST(WEEK,(did!the!pharmacy’s!software!display!the!following!medication!details?! ( ( ( ( (

a.!Medication!adherence! �  Yes( �  No!( �  Not!Sure!

b.!Asthma!medication!utilization! �  Yes( �  No( �  Not!Sure!

c.!High7risk!medication!use!in!patients!65!years!or!older!(i.e.,!Beers!list)( �  Yes! �  No! �  Not!Sure!
!
!

SECTION IV: PHARMACY PRACTICE SITE !
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23.!How!often!have!you!used!the!web7based!dashboard!Electronic!Quality!Improvement!Platform!for!Plans!and!
Pharmacies!(EQuIPP)!to!track!pharmacy!store!performance!on!IEHP’s!quality!measures?!!

�  Never!(please!select!a!corresponding!option)!!!

�  I!do!not!know!if!pharmacy!has!an!EQuIPP!subscription.!
�  Pharmacy!does!not!have!an!EQuIPP!subscription.!
�  Pharmacy!has!an!EQuIPP!subscription,!but!I!do!not!have!

access!to!the!dashboard.!
�  Pharmacy!has!an!EQuIPP!subscription,!but!I!never!look!at!

the!dashboard.!
�  Infrequently,(pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!every!bonus!period!(i.e.,!every!6!

months). 
�  Periodically,(pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!periodically!(i.e.,!45!days!to!6!

months). 
�  Occasionally,(pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!as!new!updates!are!released!(i.e.,!
every!45!days). 

!
!
!
!

24.!!Please!select!the!appropriate!descriptor(for!each!position(s)!you!hold.!(Check&all&that&apply.)(

Owner/Partner! �  !!! ! ! !

Management! �  Pharmacy!
Manager!

� �  Pharmacy!
District!Manager!

�!!�  Pharmacy!!
Regional!Manager!

�  Other!(specify):!
_______________________!

Employee!
�  Full7Time!Staff!Pharmacist! �  Part7Time!Staff!Pharmacist! �  Floater!Pharmacist!

�  Clinical!Coordinator!
 

�  Other!(specify):!
_______________________________  

!

!

26.!!How!many!years!of!experience!as!a!pharmacist!do!you!have!after!attaining!a!pharmacy!degree?!!!!!! __________!years!

!

27.!!Which!of!these!have!you!completed?!!
(Check&all&that&apply.)!

�  B.S.!Pharm!! �  PharmD! �  RPh!
�  Pharmacy!Residency � !M.A./M.S./M.P.H. �  M.B.A. 
�  PhD! �  Other!(specify):!_________________________!

! !

25.((Please!select!your!gender:( ! �  Female! �  Male! !
!

!

SECTION V: INDIVIDUAL BACKGROUND !
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Please(list(any(other(pharmacy(services(you(believe(help(your(pharmacy(address(IEHP)quality(measures:(

(
When(you(have(completed(the(questionnaire,(please(fold(the(back(page(of(the(booklet((this(is(
a(prepaid(selfZmailer)(so(that(the(University(of(Arizona’s(address(is(showing.(Pull(off(the(
adhesive(strip(backing(and(seal(the(booklet.(Mail(the(booklet(to(the(University(of(Arizona.(
(

)
Thank)you)very)much)for)your)participation!))

Your)responses)are)important)to)the)success)of)this)research)project.!
 
(
(

To(receive(a(summary(of(the(results,(please(send(your(contact(information(to((
Amanda(Harrington((harrington@pharmacy.arizona.edu).)

 



  

 

562 

Appendix 6.9. Final Pharmacy Management Questionnaire 

 

!

! 1!

!
 
 
In!October!2013,!Inland&Empire&Health&Plan&(IEHP)!initiated!a!pharmacy!pay7for7performance!(P4P)!program!with!
affiliated!pharmacies.!To!receive!bonus!payments,!pharmacies!are!evaluated!on!the!following!quality!measures:!
“ADHERENCE,)ASTHMA,)HIGH/RISK)MEDICATIONS)IN)ELDERLY,)and)GENERIC)DISPENSING)RATE”)(See!pharmacy!
P4P!quality!measures!table!insert!for!details).!!
!
The!information!you!provide!will!be!anonymous.!Only!group!responses!will!be!reported,!and!no!pharmacy!
affiliation!will!be!shared;!pharmacies!will!be!broadly!identified!as!‘chain’!or!‘independent.’!
!
INSTRUCTIONS:!For)each)item,)respond)as)it)relates)to)IEHP)quality)measures)noted)above.))
 
 
 
 

A. AWARENESS!AND!UNDERSTANDING!OF!IEHP’S!PHARMACY!P4P!PROGRAM 
 

1.!Are!you!familiar!with!Inland)Empire)Health)Plan’s)(IEHP’s)!pharmacy!P4P!program?!(Please!respond!to!all!
questionnaire!items!regardless!of!your!familiarity!with!or!pharmacy’s!participation!in!IEHP’s!P4P!program.)!
�  No,!I!have!never!heard!of!it.!
� !Yes,!I!have!heard!of!it!but!did!not!know!the!quality!measures!being!targeted!before!completing!this!
questionnaire.!

�  Yes,!I!have!heard!of!it!and!did!know!the!quality!measures!being!targeted!before!completing!this!
questionnaire.!

!

2.!How!often!have!you!used!the!web7based!dashboard!Electronic!Quality!Improvement!Platform!for!Plans!and!
Pharmacies!(EQuIPP)!to!track!pharmacy!store!performance!on!IEHP’s!quality!measures?!!

�  Never!(please!select!a!corresponding!option)!!!

�  I!do!not!know!if!pharmacy!has!an!EQuIPP!subscription.!
�  Pharmacy!does!not!have!an!EQuIPP!subscription.!
�  Pharmacy!has!EQuIPP!subscription,!but!I!do!not!have!

access!to!the!dashboard.!
�  Pharmacy!has!an!EQuIPP!subscription,!but!I!never!look!

at!the!dashboard.!
�  Infrequently,!pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!every!bonus!period!(i.e.,!every!6!

months).! 
�  Periodically,!pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!periodically!(i.e.,!45!days!to!6!

months).!
�  Occasionally,!pharmacy!has!an!EQuIPP!subscription,!and!I!look!at!the!dashboard!as!new!updates!are!released!(i.e.,!
every!45!days). 

!

3.!With!regard!to!YOUR!awareness!and!understanding!of!IEHP’s!pharmacy!P4P!program!……….!

! Not!
Applicable!

Strongly!
Disagree! Disagree!

Neither!
Disagree!
nor!Agree!

Agree! Strongly!
Agree!

a.!I!have!adequate!information!about!
the!scoring!system!used!to!compute!
the!P4P!bonus!amount.!

0! 1! 2! 3! 4! 5!

b.!I!get!useful!feedback!regarding!my!
pharmacy's(ies’)!progress!toward!
achieving!IEHP’s!quality!measures.!

0! 1! 2! 3! 4! 5!

PHARMACY QUALITY MEASURES QUESTIONNAIRE 
 

** FOR PHARMACY MANAGEMENT ONLY ** 
!

SECTION I: PHARMACY PAY-FOR-PERFORMANCE (P4P) PROGRAM!
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4.!I!have!adequate!information!about!the!definition!of!the!following!IEHP!quality!measures!……….!

!
Strongly!
Disagree! Disagree!

Neither!
Disagree!
nor!Agree!

Agree! Strongly!
Agree!

a.!Adherence!(diabetes,!hypertension,!cholesterol)! 1! 2! 3! 4! 5!

b.!Absence!of!controller!therapy!for!asthma!patients! 1! 2! 3! 4! 5!

c.!Use!of!high7risk!medications!in!the!elderly! 1! 2! 3! 4! 5!

d.!Generic!dispensing!rate! 1! 2! 3! 4! 5!

 
B. INVOLVEMENT!IN!IEHP’S!PHARMACY!P4P!PROGRAM!

!

5.!Because!of!IEHP’s!pharmacy!P4P!program,!MY!PHARMACY!……….! !

!
Not!

Applicable!
Strongly!
Disagree! Disagree!

Neither!
Disagree!
nor!Agree!

Agree! Strongly!
Agree!

a.!Would!be!focused!on!these!IEHP!
quality!measures!regardless!of!the!
financial!incentive.!

0! 1! 2! 3! 4! 5!

b.!Has!implemented!changes!for!
adherence)measures.! 0! 1! 2! 3! 4! 5!

c.!Has!implemented!changes!for!
asthma)management)measure.! 0! 1! 2! 3! 4! 5!

d.!Has!implemented!changes!for!use)of)
high/risk)medications)in)the)
elderly)measure.!

0! 1! 2! 3! 4! 5!

 
C. FINANCIAL!SALIENCE!OF!IEHP’S!PHARMACY!P4P!PROGRAM!

!

6.!With!regard!to!the!financial!salience!of!IEHP’s!pharmacy!P4P!program,!the!financial!incentive!……….!

!
Not!

Applicable!
Strongly!
Disagree! Disagree!

Neither!
Disagree!
nor!Agree!

Agree! Strongly!
Agree!

a.!Represents!an!opportunity!to!
increase!the!pharmacy's!income.!

0! 1! 2! 3! 4! 5!

b.!Is!sufficiently!large!to!compensate!
for!expenditures!necessary!to!meet!
the!quality!measures.!

0! 1! 2! 3! 4! 5!

c.!Has!adequate!bonus!payments!to!
motivate!me!to!expand!pharmacy!
services.!

0! 1! 2! 3! 4! 5!

d.!My!pharmacy!is!participating!in!this!
P4P!program!to!ensure!we!remain!
in!IEHP's!preferred!network.!

0! 1! 2! 3! 4! 5!

!
!
!
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!
!
7.!With!regard!to!the!characteristics!of!YOUR!PHARMACY!ORGANIZATION!……….!

! Strongly!
Disagree! Disagree!

Neither!
Disagree!
nor!Agree!

Agree! Strongly!
Agree!

a.!We!are!able!to!change!to!meet!the!needs!of!our!
business!environment.! 1! 2! 3! 4! 5!

b.!Our!pharmacy!is!known!as!an!innovator!among!
pharmacies!in!our!area.! 1! 2! 3! 4! 5!

c.!Our!pharmacy!usually!takes!action!in!anticipation!
of!future!market!conditions.! 1! 2! 3! 4! 5!

d.!Taking!chances!is!an!element!of!our!business!
strategy.! 1! 2! 3! 4! 5!

e.!We!keep!pace!with!changes!required!by!our!
business!environment.! 1! 2! 3! 4! 5!

f.!Our!pharmacy!provides!leadership!in!developing!
new!services.! 1! 2! 3! 4! 5!

g.!Because!market!conditions!are!changing,!we!
continually!seek!out!new!opportunities.! 1! 2! 3! 4! 5!

h.!Taking!gambles!is!part!of!our!strategy!for!success.! 1! 2! 3! 4! 5!

i.!We!adapt!to!demands!of!our!business!environment.! 1! 2! 3! 4! 5!

j.!Our!pharmacy!constantly!experiments!with!new!
services.! 1! 2! 3! 4! 5!

k.!We!consistently!try!to!position!ourselves!to!meet!
emerging!demands.! 1! 2! 3! 4! 5!

l.!We!take!above7average!risks!in!our!business.! 1! 2! 3! 4! 5!
 
 
 
 

8.!With!regard!to!YOUR!PHARMACY!ORGANIZATION,!the!focal!emphasis!is!on!………..!

! No!
Emphasis!

A!Little!
Emphasis!

Moderate!
Emphasis!

A!Lot!of!
Emphasis!

Extreme!
Emphasis!

a.!Volume!of!work!performed! 1! 2! 3! 4! 5!

b.!Quality!of!direct!patient!care!services! 1! 2! 3! 4! 5!

c.!Pharmacy!financial!performance! 1! 2! 3! 4! 5!

d.!Addressing!IEHP&quality!measures! 1! 2! 3! 4! 5!

  

SECTION II: CHARACTERISTICS OF PHARMACY ORGANIZATION 

SECTION III: PHARMACY PRACTICE SITE(S) 
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9.!!Please!select!the!appropriate!descriptor!for!each!position(s)!you!hold.!(Check&all&that&apply.)!

Owner/Partner! �  !!! ! !

Management! �  Pharmacy!
Manager!

��!�  Pharmacy!
District!Manager!

�!!�  Pharmacy!!
Regional!Manager!

�  Other!(specify):!
___________________!

Employee!
�Full7Time!Staff!Pharmacist! �Part7Time!Staff!Pharmacist! �Floater!Pharmacist!

�Clinical!Coordinator �Other!(specify):!______________  
!

!
!

11.!!Which!of!these!have!you!completed?!!
(Check&all&that&apply.)!

�  B.S.!Pharm!! �  PharmD! �  RPh!
�  Pharmacy!Residency � !M.A./M.S./M.P.H. �  M.B.A. 
�  PhD! �  Other!(specify):!_________________________!

 
Please!list!any!pharmacy!services!you!believe!help!your!pharmacy!address!IEHP!quality!measures:!

When!you!have!completed!the!questionnaire,!please!fold!the!back!page!of!the!booklet!(this!is!
a!prepaid!self_mailer)!so!that!the!University!of!Arizona’s!address!is!showing.!Pull!off!the!
adhesive!strip!backing!and!seal!the!booklet.!Mail!the!booklet!to!the!University!of!Arizona.!
!

)
Thank)you)very)much)for)your)participation!))

Your)responses)are)important)to)the)success)of)this)research)project.!
 
!
!

To!receive!a!summary!of!the!results,!please!send!your!contact!information!to!!
Amanda!Harrington!(harrington@pharmacy.arizona.edu).)

10.!!Please!select!your!gender:! ! �  Female! �  Male! !
!

!

SECTION IV: INDIVIDUAL BACKGROUND 
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Appendix 6.10. Survey Announcement Letter 

 
July 15, 2015 
 
 
Dear Pharmacy Manager:  
 
 
Within the next week, you and the pharmacist(s) at your store will receive an invitation in the 
mail to complete brief questionnaires. These questionnaires will help to evaluate pharmacies’ 
performance on medication-related quality measures, which are part of Inland Empire Health 
Plan’s (IEHP’s) pharmacy pay-for-performance (P4P) program. IEHP’s quality measures 
include: adherence, asthma management, high-risk medications in elderly, and generic 
dispensing rate (definitions on back). 
 
 
Why participate? Your input is valuable in helping inform ‘Best Practices’ associated with 
achieving medication-related quality measures at your pharmacy. Your responses to these 
questionnaires may help: improve patient care; enhance and expand pharmacy services; 
and position pharmacies for future payment models.  
 
 
What is required to participate? All pharmacies in IEHP’s network, regardless of their 
participation in the pharmacy P4P program, are eligible to complete the questionnaires. My 
team and I would greatly appreciate you and the pharmacist(s) at your store taking the few 
minutes necessary to complete and return the questionnaires. Your responses will be 
anonymous. Only group responses will be reported and no pharmacy affiliation will be 
shared; pharmacies will only be broadly identified as ‘chain’ or ‘independent.’  
 
 
Please share this letter with the pharmacist(s) at your store. If you have any questions or 
comments about the project, please contact me at 480-495-8519 or 
harrington@pharmacy.arizona.edu.  
 
 
Thank you in advance for your time. I hope you will take this opportunity to participate in 
this important project to help advance the pharmacy profession and pharmacists’ role in 
maintaining reimbursement for pharmacists’ services.  
 
 
Sincerely, 
 
Amanda Harrington, MS, PhD Candidate 
University of Arizona College of Pharmacy 
Principal Investigator 
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Appendix 6.11. Mail Survey Completion Instructions 

 

You$and$your$pharmacist$colleague(s)$are$being$invited$to$par8cipate$in$a$project$
about$medica8on:related$quality$measures$(see#inside#ques)onnaire#cover#for#more#
details).$Your%par(cipa(on%is%very%valuable%in%helping%inform%‘Best%Prac(ces’%
associated%with%achieving%medica(on=related%quality%measures.$Your$responses$to$
these$ques8onnaires$may$help$improve$pa8ent$care;$enhance$and$expand$pharmacy$
services;$and$posi8on$pharmacies$for$future$payment$models.$
$
As$the$pharmacy’s$manager,$we$are$asking$you$to:$
$
1.  Please$complete%and%return$the$MANAGEMENT$version$of$

the$Pharmacy%Quality%Measures%Ques(onnaire.%Each$
ques8onnaire$is$a$prepaid$self:mailer$(see$last$page$of$
ques8onnaire$for$instruc8ons).$

$
2.  If$you$are$working$in$the$store$as$a$pharmacist,$please%also%

complete%the$PHARMACIST$version$of$the$Pharmacy%
Quality%Measures%Ques(onnaire.$

$
3.  If$other$pharmacists$also$work$in$the$store,$please$

distribute$the$remaining$PHARMACIST$versions$of$the$
Pharmacy%Quality%Measures%Ques(onnaire%to$each%of%
them%to$complete.$

If$your$pharmacy$receives$more$ques8onnaires$than$needed,$please$recycle$them.$If$addi8onal$
ques8onnaires$are$needed,$please$contact$Amanda$Harrington$at$harrington@pharmacy.arizona.edu.$

ATTN:%Pharmacy%Manager%
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Appendix 6.12. Letter to Pharmacist Explaining the Questionnaire 

 
Dear Pharmacist:  
 
 
You are invited to complete this brief questionnaire about medication-related pharmacy 
quality measures. The survey will evaluate pharmacies’ performance on medication-related 
quality measures, which are part of Inland Empire Health Plan’s (IEHP’s) pharmacy pay-
for-performance (P4P) program. IEHP’s quality measures include: adherence, asthma 
management, high-risk medications in elderly, and generic dispensing rate (see enclosed 
blue sheet for definitions).  
 
 
Why participate? Your participation is valuable in helping inform ‘Best Practices’ 
associated with achieving medication-related quality measures at your pharmacy. Your 
responses to these questionnaires may help: improve patient care; enhance and expand 
pharmacy services; and position pharmacies for future payment models.  
 
 
What is required to participate? All pharmacies in IEHP’s network, regardless of their 
participation in the P4P program, are eligible to complete the questionnaires. Please take a 
few minutes (approximately 12 minutes) to complete and mail back your questionnaire. Each 
questionnaire is a prepaid self-mailer (see last page of questionnaire for instructions). Your 
responses are anonymous and only group responses will be reported. No pharmacy 
affiliation will be shared and pharmacies will only be broadly identified as ‘chain’ or 
‘independent.’  
 
 
If you have any questions or comments about the project, please contact me at 480-495-8519 
or at harrington@pharmacy.arizona.edu. For questions about your rights as a respondent or to 
discuss other project-related concerns or complaints with someone who is not part of the 
project team, you may contact the University of Arizona Human Subjects Protection Program 
at 520-626-6721 or online at http://orcr.arizona.edu/hspp. 
 
 
Thank you in advance for participating in this important project. 
 
 
 
Sincerely, 
 
Amanda Harrington, MS, PhD Candidate 
University of Arizona College of Pharmacy 
Principal Investigator 
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Appendix 6.13. Letter to Pharmacy Management Explaining the Questionnaire 

 
Dear Pharmacy Manager:  
 
 
You are invited to complete this brief questionnaire about medication-related pharmacy 
quality measures. The survey will evaluate pharmacies’ performance on medication-related 
quality measures, which are part of Inland Empire Health Plan’s (IEHP’s) pharmacy pay-
for-performance (P4P) program. IEHP’s quality measures include: adherence, asthma 
management, high-risk medications in elderly, and generic dispensing rate (see enclosed 
blue sheet for definitions).  
 
 
Why participate? Your participation is valuable in helping inform ‘Best Practices’ 
associated with achieving medication-related quality measures at your pharmacy. Your 
responses to these questionnaires may help: improve patient care; enhance and expand 
pharmacy services; and position pharmacies for future payment models.  
 
 
What is required to participate? All pharmacies in IEHP’s network, regardless of their 
participation in the P4P program, are eligible to complete the questionnaires. Please take a 
few minutes (approximately 10 minutes) to complete and mail back your questionnaire. Each 
questionnaire is a prepaid self-mailer (see last page of questionnaire for instructions). Your 
responses are anonymous and only group responses will be reported. No pharmacy 
affiliation will be shared and pharmacies will only be broadly identified as ‘chain’ or 
‘independent.’  
 
 
If you have any questions or comments about the project, please contact me at 480-495-8519 
or at harrington@pharmacy.arizona.edu. For questions about your rights as a respondent or to 
discuss other project-related concerns or complaints with someone who is not part of the 
project team, you may contact the University of Arizona Human Subjects Protection Program 
at 520-626-6721 or online at http://orcr.arizona.edu/hspp. 
 
 
Thank you in advance for participating in this important project. 
 
 
 
Sincerely, 
 
Amanda Harrington, MS, PhD Candidate 
University of Arizona College of Pharmacy 
Principal Investigator 
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Appendix 6.14. Inland Empire Health Plan Senior Pharmacy Director Survey Endorsement 
Letter to Complete the Questionnaire 

 

 

 
Inland Empire Health Plan 

 
 

May 22, 2015 
 
 
 

Dear Pharmacist: 
 

As you may be aware, Inland Empire Health Plan (IEHP) is currently tracking performance of 
medication-related quality measurements for pharmacies serving IEHP patients . IEHP's quality 
metrics focus on: adherence; asthma management; high-risk medication use in elderly patients; 
and the generic dispensing rate. Bonus payments are issued to pharmacies every six months 
based on performance on the metrics . 

 
Amanda Harrington, MS, a PhD student from the University of Arizona, is conducting an 
evaluation of IEHP's pharmacy Pay-for-Performance (P4P) program. The purpose of this 
research is to identify pharmacy factors associated with achieving target performance goals for 
quality measurements. 

 
I am writing to your pharmacy to encourage managers and pharmacists to take a few minutes to 
complete questionnaires designed to collect pharmacy information. 

 
Why is it important for you to participate? Because pharmacy best practices may be identified 

from this study! Learning about your pharmacy's services and how they impact quality 
measurements will help to identify best practices to be shared with all community pharmacies. 

 
Please be assured all information Ms. Harrington collects is confidential and will be aggregated 
for study analyses. 

 
Thank you in advance for your participation in this very important study! 

 

 
Senior Director, Pharmaceutical  Services 

 
 
 
 
 
 
 
 
 

P.O. Box 1800, Rancho Cucamonga, CA 91729-1800 
Tel (909) 890-2000   Fax (909) 890-2019  For TTY Users (909) 890-0731 

Visit our website at: www.iehp.org 

 

.,._...., 
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Appendix 6.15. Inland Empire Health Plan Quality Measures Table Distributed with Questionnaires 

 

!

For!more!information,!see!the!Inland&Empire&Health&Plan’s&(IEHP)!website!at:!!
https://ww3.iehp.org/en/providers/pharmaceutical-services/pharmacy-p4p-program 

Measures!(N=6)! 1st!Target! Bonus!
Target! Description!

Proportion!of!Days!Covered:!
Diabetes(! 71%! 77%!

Percent!of!IEHP!members!with!a!prescription!for!diabetes!
medicationa!who!fill!their!prescription!often!enough!to!cover!80%!
or!more!of!the!time!they!are!supposed!to!be!taking!the!medication.!

Proportion!of!Days!Covered:!
Hypertension! 72%! 79%!

Percent!of!IEHP!members!with!a!prescription!for!a!blood!pressure!
medicationb!who!fill!their!prescription!often!enough!to!cover!80%!
or!more!of!the!time!they!are!supposed!to!be!taking!the!medication.!

Proportion!of!Days!Covered:!
Statins!! 68%! 75%!

Percent!of!IEHP!members!with!a!prescription!for!a!cholesterol!
medicationc!who!fill!their!prescription!often!enough!to!cover!80%!
or!more!of!the!time!they!are!supposed!to!be!taking!the!medication.!

Asthma!Management:!
Absence(of(controller(therapy! 30%! 25%!

Percent!of!IEHP!members!with!asthma!during!the!measurement!
period!who!were!dispensed!more!than!3!canisters!of!short!acting!
beta2!agonist!inhalers!over!a!90Pday!period!and!who!did!not!
receive!controller!therapy!during!the!same!90Pday!period.!

Use!of!highPrisk!medications!in!the!
elderly! 8%! 5%!

Percent!of!IEHP!members!65!years!or!older!who!received!two!or!
more!prescription!fills!for!the!same!highPrisk!medication!with!a!
high!risk!of!serious!side!effects!in!the!elderly.d!!

Generic!dispensing!rate! 83%! 85%! Percent!of!generic!prescriptions!compared!to!total!prescriptions!
dispensed.!

IEHP!=!Inland!Empire!Health!Plan;!RAS!=!renin!angiotensin!system;!ACEI!=!angiotensin!converting!enzyme!inhibitor;!ARB!=!angiotensin!receptor!blocker!
a!”Diabetes!medication”!=!biguanide!drug,!a!sulfonylurea!drug,!a!thiazolidinedione!drug,!or!a!dipeptidyl!peptidase!IV!inhibitor!(DPPPIV);!plan!members!taking!insulin!are!
not!included!
b!“Blood!pressure!medication”!=!angiotensin!converting!enzyme!inhibitor,!angiotensin!receptor!blocker,!or!a!direct!renin!inhibitor!
c!“Cholesterol!medication”!=!statin!
d!HighPrisk!medication!regulations!found!at:!http://pqaalliance.org/images/uploads/files/HRM%20Measure%202013website.pdf!

QUALITY MEASURES IN INLAND EMPIRE HEALTH PLAN’S 
PHARMACY PAY-FOR-PERFORMANCE PROGRAM!
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Appendix 6.16. Chain Pharmacy Endorsement Letter to Complete the Questionnaire 

 
  

[Chain Logo] 
 
 
 
[Date] 
 
 
 
Dear Colleague: 
 
Inland Empire Health Plan (IEHP), one of our affiliated payers in Southern California, 
initiated a pharmacy pay-for-performance (P4P) program in October 2013. With IEHP’s 
support, an independent researcher from the University of Arizona, Amanda Harrington, 
MS is performing an assessment of IEHP’s pharmacy P4P program. The purpose of this 
study is to determine pharmacy, pharmacist, and management characteristics that are 
associated with achieving target performance goals. Given the importance of identifying 
pharmacy best practices for success in P4P programs, I encourage managers and 
pharmacists to take a few minutes to complete and return the questionnaires to the 
University of Arizona for Ms. Harrington to analyze. All responses are confidential.  
 
Thank you in advance for your help! 
 
 
Best regards, 
 
[signature] 
 
[chain contact’s name] 
[chain contact’s position] 
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Appendix 6.17. Reminder Postcard to Complete the Questionnaires 

Postcard Front: 

 
Postcard Back: 

 

 

	  

Please	  complete	  and	  return	  	  
the	  Pharmacy	  Quality	  	  

Measures	  Ques1onnaires	  	  
sent	  to	  your	  pharmacy.	  	  

	  
Thank	  you!	  	  

	  

aaa

FRIENDLY REMINDER
bbb

AMANDA HARRINGTON, MS 
OFFICE OF THE DEAN
UA COLLEGE OF PHARMACY
PO BOX 210202
TUCSON AZ 85721-0202

FOR PHARMACY DEPARTMENT

ADDRESS GOES HERE
ADDRESS HERE
HERE GOES THE ADDRESS
CITY STATE 55555

	  
	  
Sincerely,	  
	  
	  
	  
Amanda	  Harrington,	  MS,	  PhD	  Candidate	  
University	  of	  Arizona	  College	  of	  Pharmacy	  
Principal	  Inves1gator	  
	  

Dear	  Pharmacy	  Manager,	  
	  

Recently,	  you	  and	  your	  pharmacist	  colleague(s)	  were	  invited	  to	  complete	  brief	  ques1onnaires	  
about	  medica1on-‐related	  quality	  measures,	  which	  are	  part	  of	  Inland	  Empire	  Health	  Plan’s	  
(IEHP’s)	  pharmacy	  pay-‐for-‐performance	  (P4P)	  program.	  The	  quality	  measures	  include	  adherence,	  
asthma	  management,	  high-‐risk	  medica9ons	  in	  elderly,	  and	  generic	  dispensing	  rate.	  All	  
pharmacies	  in	  IEHP’s	  network,	  regardless	  of	  their	  par1cipa1on	  in	  the	  pharmacy	  P4P	  program,	  are	  
eligible	  to	  complete	  the	  ques1onnaires.	  	  
	  

If	  you	  and	  your	  pharmacist	  colleague(s)	  have	  already	  completed	  and	  returned	  the	  
ques1onnaires,	  thank	  you	  for	  your	  par1cipa1on!	  If	  not,	  please	  take	  a	  few	  minutes	  to	  complete	  
and	  mail	  them	  back.	  Your	  par1cipa1on	  in	  this	  project	  is	  very	  valuable.	  Please	  contact	  me	  with	  
any	  ques1ons	  at	  harrington@pharmacy.ariziona.edu.	  	  

	  

Thank	  you	  for	  your	  9me,	  exper9se,	  and	  valuable	  contribu9on	  to	  this	  project!	  

aaa

Please complete Pharmacy Quality Measures Questionnaires
bbb
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Appendix 6.18. Email to Pharmacist Explaining the Questionnaire 

 
  

Email&subject&line:"QUESTIONNAIRE"(Anonymous)"on"IEHP"Pharmacy"Quality"Measures"
"

Email&body:"
"

Dear"Pharmacist,"

"

In"2013,"Inland"Empire"Health"Plan"instituted"a"pharmacy"payHforHperformance"(P4P)"

program"with"eligible"inHnetwork"pharmacies"in"California,"including"specific"[chain"

pharmacy"name]"pharmacies."The"P4P"program"focuses"on"these"medicationHrelated"quality"

measures:"adherence, asthma management, high-risk medications in elderly, and 
generic dispensing rate.""
"

Ms."Amanda"Harrington,"a"PhD"candidate"from"the"University"of"Arizona,"is"conducting"an"

independent&survey&of&pharmacies"to"identify"the"effect(s)"of"the"P4P"program"on"
pharmacy"quality"outcomes.""The"goal"of"this"project"is"to"identify"pharmacy"‘Best"Practices’"

correlated"with"high"performance"on"selected"quality"measures;"the"results"will"help"

pharmacies"identify"and"prioritize"practices,"ultimately"leading"to"higher"quality"care."""

"

Your"participation"is"very"important"to"the"success"of"this"project;"your"responses"are"

anonymous"and"will"remain"confidential."Questionnaire"completion"should"take"about"12"
minutes.""

"

Please&click&this&link&to&access&the&questionnaire:"
"

[SurveyMonkey link] 
"

&
Please&complete&and&submit&the&questionnaire&at&your&earliest&convenience."
"

Thank"you"for"your"participation"in"this"important"project."If"you"have"any"questions,"please"

contact"Amanda"Harrington"(harrington@pharmacy.arizona.edu).""

"

"

"

"

"

"

"

"
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Appendix 6.19. Email to Pharmacy Management Explaining the Questionnaire 

 
  

Email&subject&line:"QUESTIONNAIRE"(Anonymous)"on"IEHP"Pharmacy"Quality"Measures"
"
Email&body:"
"
Dear"Manager,"
"
In"2013,"Inland"Empire"Health"Plan"instituted"a"pharmacy"payIforIperformance"(P4P)"
program"with"eligible"inInetwork"pharmacies"in"California,"including"specific"[chain"
pharmacy"name]"pharmacies."The"P4P"program"focuses"on"these"medicationIrelated"quality"
measures:"adherence, asthma management, high-risk medications in elderly, and 
generic dispensing rate.""
"
Ms."Amanda"Harrington,"a"PhD"candidate"from"the"University"of"Arizona,"is"conducting"an"
independent&survey&of&pharmacies"to"identify"the"effect(s)"of"the"P4P"program"on"
pharmacy"quality"outcomes.""The"goal"of"this"project"is"to"identify"pharmacy"‘Best"Practices’"
correlated"with"high"performance"on"selected"quality"measures;"the"results"will"help"
pharmacies"identify"and"prioritize"practices,"ultimately"leading"to"higher"quality"care."""
"
Your"participation"is"very"important"to"the"success"of"this"project;"your"responses"are"
anonymous"and"will"remain"confidential."Questionnaire"completion"should"take"about"10"
minutes.""
"
Please&click&this&link&to&access&the&questionnaire:"
"
[SurveyMonkey"link]&
&
Please&complete&and&submit&the&questionnaire&at&your&earliest&convenience."
"
Thank"you"for"your"participation"in"this"important"project."If"you"have"any"questions,"please"
contact"Amanda"Harrington"(harrington@pharmacy.arizona.edu).""
"
"
"
"
"
"
"
"
"
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Appendix 6.20. Email Reminder to Complete the Questionnaire 

 
  

Email&subject&line:"Reminder:"QUESTIONNAIRE"(Anonymous)"on"IEHP"Pharmacy"Quality"
Measures"
"
Email&body:"
"
Dear"Pharmacist,"
"
Recently"you"were"invited"to"complete"a"brief"questionnaire"about"these"medicationIrelated"
quality"measures"in"Inland"Empire"Health"Plan’s"pharmacy"payIforIperformance"(P4P)"
program:"adherence, asthma management, high-risk medications in elderly, and 
generic dispensing rate."If"you"have"not"yet"completed"the"questionnaire,"please"click"this"
link"to"access"and"complete:"
"
[SurveyMonkey link] 
"
Ms."Amanda"Harrington,"a"PhD"candidate"from"the"University"of"Arizona,"is"conducting"an"
independent&survey&of&pharmacies"to"identify"the"effect(s)"of"the"P4P"program"on"
pharmacy"quality"outcomes.""The"goal"of"this"project"is"to"identify"pharmacy"‘Best"Practices’"
correlated"with"high"performance"on"selected"quality"measures;"the"results"will"help"
pharmacies"identify"and"prioritize"practices,"ultimately"leading"to"higher"quality"care."""
"
Your"participation"is"very"important"to"the"success"of"this"project;"your"responses"are"
anonymous"and"will"remain"confidential."Questionnaire"completion"should"take"about"12"
minutes.""
"
Thank"you"for"your"participation"in"this"important"project."If"you"have"any"questions,"please"
contact"Amanda"Harrington"(harrington@pharmacy.arizona.edu).""
"
"
"
"
"
"
"
"
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Appendix 6.21. Model Specifications for Measurement Models Containing Variables in the Pharmacist 
Questionnaire 

 

Pharmacist Questionnaire (j items = 42; k factors = 7) 

Factor 1: Adherence Management – services (i items = 10) 
ysi1 = λ11ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi1 (item 4a) 
ysi2 = λ21ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi2 (item 4b) 
ysi3 = λ31ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi3 (item 4c) 
ysi4 = λ41ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi4 (item 7a) 
ysi5 = λ51ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi5 (item 7b) 
ysi6 = λ61ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi6 (item 7c) 
ysi7 = λ71ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi7 (item 7d) 
ysi8 = λ81ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi8 (item 7e) 
ysi9 = λ91ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi9 (item 7f) 
ysi10 = λ101ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi10 (item 7g) 
 

Factor 2: Adherence Management – counseling (i items = 3) 
ysi11 = 0ns1 + λ112ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi11 (item 6a) 
ysi12 = 0ns1 + λ122ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi12 (item 6b) 
ysi13 = 0ns1 + λ132ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi13 (item 6c) 
 

Factor 3: Asthma Management (i items = 3) 
ysi14 = 0ns1 + 0ns2 + λ143ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi14 (item 11a) 
ysi15 = 0ns1 + 0ns2 +  λ153ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi15 (item 11b) 
ysi16 = 0ns1 + 0ns2 + λ163ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + εsi16 (item 11c) 
 

Factor 4: Pharmacist-Prescriber Relationship (i items = 9) 
ysi17 = 0ns1 + 0ns2 + 0ns3 + λ174ns4 + 0ns5 + 0ns6 + 0ns7 + εsi17 (item 5a) 
ysi18 = 0ns1 + 0ns2 + 0ns3 + λ184ns4 + 0ns5 + 0ns6 + 0ns7 + εsi18 (item 5b) 
ysi19 = 0ns1 + 0ns2 + 0ns3 + λ194ns4 + 0ns5 + 0ns6 + 0ns7 + εsi19 (item 12a) 
ysi20 = 0ns1 + 0ns2 + 0ns3 + λ204ns4 + 0ns5 + 0ns6 + 0ns7 + εsi20 (item 12b) 
ysi21 = 0ns1 + 0ns2 + 0ns3 + λ214ns4 + 0ns5 + 0ns6 + 0ns7 + εsi21 (item 13a) 
ysi22 = 0ns1 + 0ns2 + 0ns3 + λ224ns4 + 0ns5 + 0ns6 + 0ns7 + εsi22 (item 13b) 
ysi23 = 0ns1 + 0ns2 + 0ns3 + λ234ns4 + 0ns5 + 0ns6 + 0ns7 + εsi23 (item 13c) 
ysi24 = 0ns1 + 0ns2 + 0ns3 + λ244ns4 + 0ns5 + 0ns6 + 0ns7 + εsi24 (item 13d) 
ysi25 = 0ns1 + 0ns2 + 0ns3 + λ254ns4 + 0ns5 + 0ns6 + 0ns7 + εsi25 (item 13e) 
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Factor 5: Chronic Disease Management (i items = 4) 
ysi26 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ265ns5 +  0ns6 + 0ns7 + εsi26 (item 8a) 
ysi27 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ275ns5 + 0ns6 + 0ns7 + εsi27 (item 8b) 
ysi28 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ285ns5 + 0ns6 + 0ns7 + εsi28 (item 9a) 
ysi29 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ295ns5 + 0ns6 + 0ns7 + εsi29 (item 9b) 
 

Factor 6: Non-Dispensing Ability (i items = 10) 
ysi30 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ306ns6 + 0ns7 + εsi30 (item 14a) 
ysi31 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ316ns6 + 0ns7 + εsi31 (item 14b) 
ysi32 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ326ns6 + 0ns7 + εsi32 (item 14c) 
ysi33 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ336ns6 + 0ns7 + εsi33 (item 14d) 
ysi34 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ346ns6 + 0ns7 + εsi34 (item 14e) 
ysi35 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ356ns6 + 0ns7 + εsi35 (item 14f) 
ysi36 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ366ns6 + 0ns7 + εsi36 (item 14g) 
ysi37 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ376ns6 + 0ns7 + εsi37 (item 14h) 
ysi38 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ386ns6 + 0ns7 + εsi38 (item 14i) 
ysi39 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ396ns6 + 0ns7 + εsi39 (item 14j) 
 

Factor 7: Workload Impact (i items = 3) 
yi40 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ407ns7 + εsi40 (item 17a) 
yi41 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ417ns7 + εsi41 (item 17b) 
yi42 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ427ns7 + εsi42 (item 17c) 
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Appendix 6.22. Model Specifications for Measurement Models Containing Variables in the Pharmacy 
Management Questionnaire 

 

Management Questionnaire (j items = 30; k factors = 8) 

Factor 1: Program Understanding (i items = 6) 
ysi1 = λ11ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi1 (item 3a) 
ysi2 = λ21ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi2 (item 3b) 
ysi3 = λ31ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi3 (item 4a) 
ysi4 = λ41ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi4 (item 4b) 
ysi5 = λ51ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi5 (item 4c) 
ysi6 = λ61ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi6 (item 4d) 
 

Factor 2: Program Involvement (i items = 4) 
ysi7 = 0ns1 + λ72ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi7 (item 5a) 
ysi8 = 0ns1 + λ82ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi8 (item 5b) 
ysi9 = 0ns1 + λ92ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi9 (item 5c) 
ysi10 = 0ns1 + λ102ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi10 (item 5d) 
 

Factor 3: Program’s Financial Salience (i items = 4) 
ysi11 = 0ns1 + 0ns2 + λ113ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi11 (item 6a) 
ysi12 = 0ns1 + 0ns2 + λ123ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi12 (item 6b) 
ysi13 = 0ns1 + 0ns2 + λ133ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi13 (item 6c) 
ysi14 = 0ns1 + 0ns2 + λ143ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi14 (item 6d) 
 

Factor 4: Organization’s Adaptability (i items = 3) 
ysi15 = 0ns1 + 0ns2 + 0ns3 + λ154ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi15 (item 7a) 
ysi16 = 0ns1 + 0ns2 + 0ns3 + λ164ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi16 (item 7e) 
ysi17 = 0ns1 + 0ns2 + 0ns3 + λ174ns4 + 0ns5 + 0ns6 + 0ns7 + 0ns8 + εsi17 (item 7i) 
 

Factor 5: Organization’s Innovativeness (i items = 3) 
ysi18 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ185ns5 + 0ns6 + 0ns7 + 0ns8 + εsi18 (item 7b) 
ysi19 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ195ns5 + 0ns6 + 0ns7 + 0ns8 + εsi19 (item 7f) 
ysi20 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + λ205ns5 + 0ns6 + 0ns7 + 0ns8 + εsi20 (item 7j) 
 

Factor 6: Organization’s Proactiveness (i items = 3) 
ysi21 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ216ns6 + 0ns7 + 0ns8 + εsi21 (item 7c) 
ysi22 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ226ns6 + 0ns7 + 0ns8 + εsi22 (item 7g) 
ysi23 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + λ236ns6 + 0ns7 + 0ns8 + εsi23 (item 7k) 
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Factor 7: Organization’s Risk-Taking (i items = 3) 
ysi24 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ247ns7 + 0ns8 + εsi24 (item 7d) 
ysi25 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ257ns7 + 0ns8 + εsi25 (item 7h) 
ysi26 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + λ267ns7 + 0ns8 + εsi26 (item 7l) 
 

Factor 8: Organization’s Focal Emphasis (i items = 4) 
ysi27 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + λ278ns8 + εsi27 (item 8a) 
ysi28 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + λ288ns8 + εsi28 (item 8b) 
ysi29 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + λ298ns8 + εsi29 (item 8c) 
ysi30 = 0ns1 + 0ns2 + 0ns3 + 0ns4 + 0ns5 + 0ns6 + 0ns7 + λ308ns8 + εsi30 (item 8d) 
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Appendix 6.23. Hypothesis Test Results for Objective 3.1: Ordered Nature of Categories for Items from the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement Rating Scale 

Model Result 

3.1.1.1 
H"#.%.%.%: Category step measures are not ordered sequentially for item 4a. 
H&#.%.%.%: Category step measures are ordered sequentially for item 4a. Reject 

3.1.1.2 
H"#.%.%.(: Category step measures are not ordered sequentially for item 4b. 
H&#.%.%.(: Category step measures are ordered sequentially for item 4b. Reject 

3.1.1.3 
H"#.%.%.#: Category step measures are not ordered sequentially for item 4c. 
H&#.%.%.#: Category step measures are ordered sequentially for item 4c. Reject 

3.1.1.4 
H"#.%.%.): Category step measures are not ordered sequentially for item 7a. 
H&#.%.%.): Category step measures are ordered sequentially for item 7a. Reject 

3.1.1.5 
H"#.%.%.*: Category step measures are not ordered sequentially for item 7b. 
H&#.%.%.*: Category step measures are ordered sequentially for item 7b. Reject 

3.1.1.6 
H"#.%.%.+: Category step measures are not ordered sequentially for item 7c. 
H&#.%.%.+: Category step measures are ordered sequentially for item 7c. Reject 

3.1.1.7 
H"#.%.%.,: Category step measures are not ordered sequentially for item 7d. 
H&#.%.%.,: Category step measures are ordered sequentially for item 7d. Reject 

3.1.1.8 
H"#.%.%.-: Category step measures are not ordered sequentially for item 7e. 
H&#.%.%.-: Category step measures are ordered sequentially for item 7e. Reject 

3.1.1.9 
H"#.%.%..: Category step measures are not ordered sequentially for item 7f. 
H&#.%.%..: Category step measures are ordered sequentially for item 7f. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale 

Model Result 

3.1.1.10 
H"#.%.%.%": Category step measures are not ordered sequentially for item 7g. 
H&#.%.%.%": Category step measures are ordered sequentially for item 7g. Reject 

3.1.2.1 
H"#.%.(.%: Category step measures are not ordered sequentially for item 6a. 
H&#.%.(.%: Category step measures are ordered sequentially for item 6a. Reject 

3.1.2.2 
H"#.%.(.(: Category step measures are not ordered sequentially for item 6b. 
H&#.%.(.(: Category step measures are ordered sequentially for item 6b. Reject 

3.1.2.3 
H"#.%.(.#: Category step measures are not ordered sequentially for item 6c. 
H&#.%.(.#: Category step measures are ordered sequentially for item 6c. Reject 

3.1.3.1 
H"#.%.#.%: Category step measures are not ordered sequentially for item 11a. 
H&#.%.#.%: Category step measures are ordered sequentially for item 11a. Reject 

3.1.3.2 
H"#.%.#.(: Category step measures are not ordered sequentially for item 11b. 
H&#.%.#.(: Category step measures are ordered sequentially for item 11b. Reject 

3.1.3.3 
H"#.%.#.#: Category step measures are not ordered sequentially for item 11c. 
H&#.%.#.#: Category step measures are ordered sequentially for item 11c. Reject 

3.1.4.1 
H"#.%.).%: Category step measures are not ordered sequentially for item 5a. 
H&#.%.).%: Category step measures are ordered sequentially for item 5a. Reject 

3.1.4.2 
H"#.%.).(: Category step measures are not ordered sequentially for item 5b. 
H&#.%.).(: Category step measures are ordered sequentially for item 5b. Reject 

3.1.4.3 
H"#.%.).#: Category step measures are not ordered sequentially for item 12a. 
H&#.%.).#: Category step measures are ordered sequentially for item 12a. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale 

Model Result 

3.1.4.4 
H"#.%.).): Category step measures are not ordered sequentially for item12b. 
H&#.%.).): Category step measures are ordered sequentially for item 12b. Reject 

3.1.4.5 
H"#.%.).*: Category step measures are not ordered sequentially for item 13a. 
H&#.%.).*: Category step measures are ordered sequentially for item 13a. Reject 

3.1.4.6 
H"#.%.).+: Category step measures are not ordered sequentially for item 13b. 
H&#.%.).+: Category step measures are ordered sequentially for item 13b. Reject 

3.1.4.7 
H"#.%.).,: Category step measures are not ordered sequentially for item 13c. 
H&#.%.).,: Category step measures are ordered sequentially for item 13c. Reject 

3.1.4.8 
H"#.%.).-: Category step measures are not ordered sequentially for item 13d. 
H&#.%.).-: Category step measures are ordered sequentially for item 13d. Reject 

3.1.4.9 
H"#.%.)..: Category step measures are not ordered sequentially for item 13e. 
H&#.%.)..: Category step measures are ordered sequentially for item 13e. Reject 

3.1.5.1 
H"#.%.*.%: Category step measures are not ordered sequentially for item 8a. 
H&#.%.*.%: Category step measures are ordered sequentially for item 8a.  Reject 

3.1.5.2 
H"#.%.*.(: Category step measures are not ordered sequentially for item 8b. 
H&#.%.*.(: Category step measures are ordered sequentially for item 8b.  Reject 

3.1.5.3 
H"#.%.*.#: Category step measures are not ordered sequentially for item 8c. 
H&#.%.*.#: Category step measures are ordered sequentially for item 8c.  Reject 

3.1.5.4 
H"#.%.*.): Category step measures are not ordered sequentially for item 8d. 
H&#.%.*.): Category step measures are ordered sequentially for item 8d.  Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale 

Model Result 

3.1.6.1 
H"#.%.+.%: Category step measures are not ordered sequentially for item 14a. 
H&#.%.+.%: Category step measures are ordered sequentially for item 14a.  Reject 

3.1.6.2 
H"#.%.+.(: Category step measures are not ordered sequentially for item 14b. 
H&#.%.+.(: Category step measures are ordered sequentially for item 14b.  Reject 

3.1.6.3 
H"#.%.+.#: Category step measures are not ordered sequentially for item 14c. 
H&#.%.+.#: Category step measures are ordered sequentially for item 14c.  Reject 

3.1.6.4 
H"#.%.+.): Category step measures are not ordered sequentially for item 14d. 
H&#.%.+.): Category step measures are ordered sequentially for item 14d.  Reject 

3.1.6.5 
H"#.%.+.*: Category step measures are not ordered sequentially for item 14e. 
H&#.%.+.*: Category step measures are ordered sequentially for item 14e.  Reject 

3.1.6.6 
H"#.%.+.+: Category step measures are not ordered sequentially for item 14f. 
H&#.%.+.+: Category step measures are ordered sequentially for item 14f. Reject 

3.1.6.7 
H"#.%.+.,: Category step measures are not ordered sequentially for item 14g. 
H&#.%.+.,: Category step measures are ordered sequentially for item 14g.  Reject 

3.1.6.8 
H"#.%.+.-: Category step measures are not ordered sequentially for item 14h. 
H&#.%.+.-: Category step measures are ordered sequentially for item 14h. Reject 

3.1.6.9 
H"#.%.+..: Category step measures are not ordered sequentially for item 14i. 
H&#.%.+..: Category step measures are ordered sequentially for item 14i.  Reject 

3.1.6.10 
H"#.%.+.%": Category step measures are not ordered sequentially for item 14j. 
H&#.%.+.%": Category step measures are ordered sequentially for item 14j. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale 

Model Result 

3.1.7.1 
H"#.%.,.%: Category step measures are not ordered sequentially for item 17a. 
H&#.%.,.%: Category step measures are ordered sequentially for item 17a.  Reject 

3.1.7.2 
H"#.%.,.(: Category step measures are not ordered sequentially for item 17b. 
H&#.%.,.(: Category step measures are ordered sequentially for item 17b. Reject 

3.1.7.3 
H"#.%.,.#: Category step measures are not ordered sequentially for item 17c. 
H&#.%.,.#: Category step measures are ordered sequentially for item 17c. Reject 
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Appendix 6.24. Hypothesis Test Results for Objective 3.2: Ordered Nature of Categories for Items from the Pharmacy Management Questionnaire 

Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.2.1.1 
H"#.(.%.%: Category step measures are not ordered sequentially for item 3a. 
H&#.(.%.%: Category step measures are ordered sequentially for item 3a. Reject 

3.2.1.2 
H"#.(.%.(: Category step measures are not ordered sequentially for item 3b. 

 H&#.(.%.(: Category step measures are ordered sequentially for item 3b. Reject 

3.2.1.3 
H"#.(.%.#: Category step measures are not ordered sequentially for item 4a. 

 H&#.(.%.#: Category step measures are ordered sequentially for item 4a. Reject 

3.2.1.4 
H"#.(.%.): Category step measures are not ordered sequentially for item 4b. 

 H&#.(.%.): Category step measures are ordered sequentially for item 4b. Reject 

3.2.1.5 
H"#.(.%.*: Category step measures are not ordered sequentially for item 4c. 

 H&#.(.%.*: Category step measures are ordered sequentially for item 4c. Reject 

3.2.1.6 
H"#.(.%.+: Category step measures are not ordered sequentially for item 4d. 

 H&#.(.%.+: Category step measures are ordered sequentially for item 4d. 
Reject 

3.2.2.1 
H"#.(.(.%: Category step measures are not ordered sequentially for item 5a. 

 H&#.(.(.%: Category step measures are ordered sequentially for item 5a. Reject 

3.2.2.2 
H"#.(.(.(: Category step measures are not ordered sequentially for item 5b. 

 H&#.(.(.(: Category step measures are ordered sequentially for item 5b. Reject 

3.2.2.3 
H"#.(.(.#: Category step measures are not ordered sequentially for item 5c. 

 H&#.(.(.#: Category step measures are ordered sequentially for item 5c. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.2.2.4 
H"#.(.(.): Category step measures are not ordered sequentially for item 5d. 

 H&#.(.(.): Category step measures are ordered sequentially for item 5d. Reject 

3.2.3.1 
H"#.(.#.%: Category step measures are not ordered sequentially for item 6a. 
H&#.(.#.%: Category step measures are ordered sequentially for item 6a. Reject 

3.2.3.2 
H"#.(.#.(: Category step measures are not ordered sequentially for item 6b. 

 H&#.(.#.(: Category step measures are ordered sequentially for item 6b. Reject 

3.2.3.3 
H"#.(.#.#: Category step measures are not ordered sequentially for item 6c. 
H&#.(.#.#: Category step measures are ordered sequentially for item 6c. Reject 

3.2.3.4 
H"#.(.#.): Category step measures are not ordered sequentially for item 6d. 
H&#.(.#.): Category step measures are ordered sequentially for item 6d. Reject 

3.2.4.1 
H"#.(.).%: Category step measures are not ordered sequentially for item 7a. 
H&#.(.).%: Category step measures are ordered sequentially for item 7a. Reject* 

3.2.4.2 
H"#.(.).(: Category step measures are not ordered sequentially for item 7e. 
H&#.(.).(: Category step measures are ordered sequentially for item 7e. Reject* 

3.2.4.3 
H"#.(.).#: Category step measures are not ordered sequentially for item 7i. 
H&#.(.).#: Category step measures are ordered sequentially for item 7i. 

Reject* 

3.2.5.1 
H"#.(.*.%: Category step measures are not ordered sequentially for item 7b. 
H&#.(.*.%: Category step measures are ordered sequentially for item 7b. Reject 

3.2.5.2 
H"#.(.*.(: Category step measures are not ordered sequentially for item 7f. 
H&#.(.*.(: Category step measures are ordered sequentially for item 7f. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.2.5.3 
H"#.(.*.#: Category step measures are not ordered sequentially for item 7j. 
H&#.(.*.#: Category step measures are ordered sequentially for item 7j. Reject 

3.2.6.1 
H"#.(.+.%: Category step measures are not ordered sequentially for item 7c. 
H&#.(.+.%: Category step measures are ordered sequentially for item 7c. Reject* 

3.2.6.2 
H"#.(.+.(: Category step measures are not ordered sequentially for item 7g. 
H&#.(.+.(: Category step measures are ordered sequentially for item 7g. Reject* 

3.2.6.3 
H"#.(.+.#: Category step measures are not ordered sequentially for item 7k. 
H&#.(.+.#: Category step measures are ordered sequentially for item 7k. Reject* 

3.2.7.1 
H"#.(.,.%: Category step measures are not ordered sequentially for item 7d. 
H&#.(.,.%: Category step measures are ordered sequentially for item 7d. Reject 

3.2.7.2 
H"#.(.,.(: Category step measures are not ordered sequentially for item 7h. 
H&#.(.,.(: Category step measures are ordered sequentially for item 7h. Reject 

3.2.7.3 
H"#.(.,.#: Category step measures are not ordered sequentially for item 7l. 
H&#.(.,.#: Category step measures are ordered sequentially for item 7l. Reject 

3.2.8.1 
H"#.(.-.%: Category step measures are not ordered sequentially for item 8a. 
H&#.(.-.%: Category step measures are ordered sequentially for item 8a. 

Reject 

3.2.8.2 
H"#.(.-.(: Category step measures are not ordered sequentially for item 8b. 
H&#.(.-.(: Category step measures are ordered sequentially for item 8b. Reject 

3.2.8.3 
H"#.(.-.#: Category step measures are not ordered sequentially for item 8c. 
H&#.(.-.#: Category step measures are ordered sequentially for item 8c. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.2.8.4 
H"#.(.-.): Category step measures are not ordered sequentially for item 8d. 
H&#.(.-.): Category step measures are ordered sequentially for item 8d. Reject 

 
* One category did not have enough respondents for a step measure to be estimated. 
** Two categories did not have enough respondents for a step measure to be estimated. 
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Appendix 6.25. Hypothesis Test Results for Objective 3.3: Endorsement Likelihood of Categories for Items from the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.3.1.1 
H"#.#.%.%: Category probabilities for item 4a do not have own endorsement likelihood. 
H&#.#.%.%: Category probabilities for item 4a do have own endorsement likelihood. N/A 

3.3.1.2 
H"#.#.%.(: Category probabilities for item 4b do not have own endorsement likelihood. 
H&#.#.%.(: Category probabilities for item 4b do have own endorsement likelihood. N/A 

3.3.1.3 
H"#.#.%.#: Category probabilities for item 4c do not have own endorsement likelihood. 
H&#.#.%.#: Category probabilities for item 4c do have own endorsement likelihood. N/A 

3.3.1.4 
H"#.#.%.): Category probabilities for item 7a do not have own endorsement likelihood. 
H&#.#.%.): Category probabilities for item 7a do have own endorsement likelihood. N/A 

3.3.1.5 
H"#.#.%.*: Category probabilities for item 7b do not have own endorsement likelihood. 
H&#.#.%.*: Category probabilities for item 7b do have own endorsement likelihood. N/A 

3.3.1.6 
H"#.#.%.+: Category probabilities for item 7c do not have own endorsement likelihood. 
H&#.#.%.+: Category probabilities for item 7c do have own endorsement likelihood. N/A 

3.3.1.7 
H"#.#.%.,: Category probabilities for item 7d do not have own endorsement likelihood. 
H&#.#.%.,: Category probabilities for item 7d do have own endorsement likelihood. N/A 

3.3.1.8 
H"#.#.%.-: Category probabilities for item 7e do not have own endorsement likelihood. 
H&#.#.%.-: Category probabilities for item 7e do have own endorsement likelihood. N/A 

3.3.1.9 
H"#.#.%..: Category probabilities for item 7f do not have own endorsement likelihood. 
H&#.#.%..: Category probabilities for item 7f do have own endorsement likelihood. N/A 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.3.1.10 
H"#.#.%.%": Category probabilities for item 7g do not have own endorsement likelihood. 
H&#.#.%.%": Category probabilities for item 7g do have own endorsement likelihood. N/A 

3.3.2.1 
H"#.#.(.%: Category probabilities for item 6a do not have own endorsement likelihood. 
H&#.#.(.%: Category probabilities for item 6a do have own endorsement likelihood. Reject 

3.3.2.2 
H"#.#.(.(: Category probabilities for item 6b do not have own endorsement likelihood. 
H&#.#.(.(: Category probabilities for item 6b do have own endorsement likelihood. Reject 

3.3.2.3 
H"#.#.(.#: Category probabilities for item 6c do not have own endorsement likelihood. 
H&#.#.(.#: Category probabilities for item 6c do have own endorsement likelihood. Reject 

3.3.3.1 
H"#.#.#.%: Category probabilities for item 11a do not have own endorsement likelihood. 
H&#.#.#.%: Category probabilities for item 11a do have own endorsement likelihood. Reject 

3.3.3.2 
H"#.#.#.(: Category probabilities for item 11b do not have own endorsement likelihood. 
H&#.#.#.(: Category probabilities for item 11b do have own endorsement likelihood. Reject 

3.3.3.3 
H"#.#.#.#: Category probabilities for item 11c do not have own endorsement likelihood. 
H&#.#.#.#: Category probabilities for item 11c do have own endorsement likelihood. Reject 

3.3.4.1 
H"#.#.).%: Category probabilities for item 5a do not have own endorsement likelihood. 
H&#.#.).%: Category probabilities for item 5a do have own endorsement likelihood. N/A 

3.3.4.2 
H"#.#.).(: Category probabilities for item 5b do not have own endorsement likelihood. 
H&#.#.).(: Category probabilities for item 5b do have own endorsement likelihood. N/A 

3.3.4.3 
H"#.#.).#: Category probabilities for item 12a do not have own endorsement likelihood. 
H&#.#.).#: Category probabilities for item 12a do have own endorsement likelihood. N/A 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.3.4.4 
H"#.#.).): Category probabilities for item 12b do not have own endorsement likelihood. 
H&#.#.).): Category probabilities for item 12b do have own endorsement likelihood. N/A 

3.3.4.5 
H"#.#.).*: Category probabilities for item 13a do not have own endorsement likelihood. 
H&#.#.).*: Category probabilities for item 13a do have own endorsement likelihood. N/A 

3.3.4.6 
H"#.#.).+: Category probabilities for item 13b do not have own endorsement likelihood. 
H&#.#.).+: Category probabilities for item 13b do have own endorsement likelihood. N/A 

3.3.4.7 
H"#.#.).,: Category probabilities for item 13c do not have own endorsement likelihood. 
H&#.#.).,: Category probabilities for item 13c do have own endorsement likelihood. N/A 

3.3.4.8 
H"#.#.).-: Category probabilities for item 13d do not have own endorsement likelihood. 
H&#.#.).-: Category probabilities for item 13d do have own endorsement likelihood. N/A 

3.3.4.9 
H"#.#.)..: Category probabilities for item 13e do not have own endorsement likelihood. 
H&#.#.)..: Category probabilities for item 13e do have own endorsement likelihood. N/A 

3.3.5.1 
H"#.#.*.%: Category probabilities for item 8a do not have own endorsement likelihood. 
H&#.#.*.%: Category probabilities for item 8a do have own endorsement likelihood. N/A 

3.3.5.2 
H"#.#.*.(: Category probabilities for item 8b do not have own endorsement likelihood. 
H&#.#.*.(: Category probabilities for item 8b do have own endorsement likelihood. N/A 

3.3.5.3 
H"#.#.*.#: Category probabilities for item 9a do not have own endorsement likelihood. 
H&#.#.*.#: Category probabilities for item 9a do have own endorsement likelihood. N/A 

3.3.5.4 
H"#.#.*.): Category probabilities for item 9b do not have own endorsement likelihood. 
H&#.#.*.): Category probabilities for item 9b do have own endorsement likelihood. N/A 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.3.6.1 
H"#.#.+.%: Category probabilities for item 14a do not have own endorsement likelihood. 
H&#.#.+.%: Category probabilities for item 14a do have own endorsement likelihood. N/A 

3.3.6.2 
H"#.#.+.(: Category probabilities for item 14b do not have own endorsement likelihood. 
H&#.#.+.(: Category probabilities for item 14b do have own endorsement likelihood. N/A 

3.3.6.3 
H"#.#.+.#: Category probabilities for item 14c do not have own endorsement likelihood. 
H&#.#.+.#: Category probabilities for item 14c do have own endorsement likelihood. N/A 

3.3.6.4 
H"#.#.+.): Category probabilities for item 14d do not have own endorsement likelihood. 
H&#.#.+.): Category probabilities for item 14d do have own endorsement likelihood. N/A 

3.3.6.5 
H"#.#.+.*: Category probabilities for item 14e do not have own endorsement likelihood. 
H&#.#.+.*: Category probabilities for item 14e do have own endorsement likelihood. N/A 

3.3.6.6 
H"#.#.+.+: Category probabilities for item 14f do not have own endorsement likelihood. 
H&#.#.+.+: Category probabilities for item 14f do have own endorsement likelihood. N/A 

3.3.6.7 
H"#.#.+.,: Category probabilities for item 14g do not have own endorsement likelihood. 
H&#.#.+.,: Category probabilities for item 14g do have own endorsement likelihood. N/A 

3.3.6.8 
H"#.#.+.-: Category probabilities for item 14h do not have own endorsement likelihood. 
H&#.#.+.-: Category probabilities for item 14h do have own endorsement likelihood. N/A 

3.3.6.9 
H"#.#.+..: Category probabilities for item 14i do not have own endorsement likelihood. 
H&#.#.+..: Category probabilities for item 14i do have own endorsement likelihood. N/A 

3.3.6.10 
H"#.#.+.%": Category probabilities for item 14j do not have own endorsement likelihood. 
H&#.#.+.%": Category probabilities for item 14j do have own endorsement likelihood. N/A 



 

 

 

594 

Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.3.6.11 
H"#.#.+.%%: Category probabilities for item 14k do not have own endorsement likelihood. 
H&#.#.+.%%: Category probabilities for item 14k do have own endorsement likelihood. N/A 

3.3.7.1 
H"#.#.,.%: Category probabilities for item 17a do not have own endorsement likelihood. 
H&#.#.,.%: Category probabilities for item 17a do have own endorsement likelihood. Reject 

3.3.7.2 
H"#.#.,.(: Category probabilities for item 17b do not have own endorsement likelihood. 
H&#.#.,.(: Category probabilities for item 17b do have own endorsement likelihood. Reject 

3.3.7.3 
H"#.#.,.#: Category probabilities for item 17c do not have own endorsement likelihood. 
H&#.#.,.#: Category probabilities for item 17c do have own endorsement likelihood. Reject 

 N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no conclusions may 
be made about pharmacists’ ability level relative to the probability of category endorsement.  
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Appendix 6.26. Hypothesis Test Results for Objective 3.4: Endorsement Likelihood of Categories for Items from the Pharmacy Management 
Questionnaire 

Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.4.1.1 
H"#.).%.%: Category probabilities for item 3a do not have own endorsement likelihood. 
H&#.).%.%: Category probabilities for item 3a do have own endorsement likelihood. N/A 

3.4.1.2 
H"#.).%.(: Category probabilities for item 3b do not have own endorsement likelihood. 
H&#.).%.(: Category probabilities for item 3b do have own endorsement likelihood. N/A 

3.4.1.3 
H"#.).%.#: Category probabilities for item 4a do not have own endorsement likelihood. 
H&#.).%.#: Category probabilities for item 4a do have own endorsement likelihood. N/A 

3.4.1.4 
H"#.).%.): Category probabilities for item 4b do not have own endorsement likelihood. 
H&#.).%.): Category probabilities for item 4b do have own endorsement likelihood. N/A 

3.4.1.5 
H"#.).%.*: Category probabilities for item 4c do not have own endorsement likelihood. 
H&#.).%.*: Category probabilities for item 4c do have own endorsement likelihood. N/A 

3.4.1.6 
H"#.).%.*: Category probabilities for item 4d do not have own endorsement likelihood. 
H&#.).%.*: Category probabilities for item 4d do have own endorsement likelihood. N/A 

3.4.2.1 
H"#.).(.%: Category probabilities for item 5a do not have own endorsement likelihood. 
H&#.).(.%: Category probabilities for item 5a do have own endorsement likelihood. Reject 

3.4.2.2 
H"#.).(.(: Category probabilities for item 5b do not have own endorsement likelihood. 
H&#.).(.(: Category probabilities for item 5b do have own endorsement likelihood. Reject 

3.4.2.3 
H"#.).(.#: Category probabilities for item 5c do not have own endorsement likelihood. 
H&#.).(.#: Category probabilities for item 5c do have own endorsement likelihood. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

3.4.2.4 
H"#.).(.): Category probabilities for item 5d do not have own endorsement likelihood. 
H&#.).(.): Category probabilities for item 5d do have own endorsement likelihood. Reject 

3.4.3.1 
H"#.).#.%: Category probabilities for item 6a do not have own endorsement likelihood. 
H&#.).#.%: Category probabilities for item 6a do have own endorsement likelihood. N/A 

3.4.3.2 
H"#.).#.(: Category probabilities for item 6b do not have own endorsement likelihood. 
H&#.).#.(: Category probabilities for item 6b do have own endorsement likelihood. N/A 

3.4.3.3 
H"#.).#.#: Category probabilities for item 6c do not have own endorsement likelihood. 
H&#.).#.#: Category probabilities for item 6c do have own endorsement likelihood. N/A 

3.4.3.4 
H"#.).#.): Category probabilities for item 6d do not have own endorsement likelihood. 
H&#.).#.): Category probabilities for item 6d do have own endorsement likelihood. N/A 

2.4.4.1 
H"#.).).%: Category probabilities for item 7a do not have own endorsement likelihood. 
H&#.).).%: Category probabilities for item 7a do have own endorsement likelihood. N/A 

2.4.4.2 
H"#.).).(: Category probabilities for item 7e do not have own endorsement likelihood. 
H&#.).).(: Category probabilities for item 7e do have own endorsement likelihood. N/A 

2.4.4.3 
H"#.).).#: Category probabilities for item 7i do not have own endorsement likelihood. 
H&#.).).#: Category probabilities for item 7i do have own endorsement likelihood. N/A 

2.4.5.1 
H"#.).*.%: Category probabilities for item 7b do not have own endorsement likelihood. 
H&#.).*.%: Category probabilities for item 7b do have own endorsement likelihood. Reject 

2.4.5.2 
H"#.).*.(: Category probabilities for item 7f do not have own endorsement likelihood. 
H&#.).*.(: Category probabilities for item 7f do have own endorsement likelihood. Reject 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

2.4.5.3 
H"#.).*.#: Category probabilities for item 7j do not have own endorsement likelihood. 
H&#.).*.#: Category probabilities for item 7j do have own endorsement likelihood. Reject 

2.4.6.1 
H"#.).+.%: Category probabilities for item 7c do not have own endorsement likelihood. 
H&#.).+.%: Category probabilities for item 7c do have own endorsement likelihood. Fail to Reject* 

2.4.6.2 
H"#.).+.(: Category probabilities for item 7g do not have own endorsement likelihood. 
H&#.).+.(: Category probabilities for item 7g do have own endorsement likelihood. Fail to Reject* 

2.4.6.3 
H"#.).+.#: Category probabilities for item 7k do not have own endorsement likelihood. 
H&#.).+.#: Category probabilities for item 7k do have own endorsement likelihood. Fail to Reject* 

2.4.7.1 
H"#.).,.%: Category probabilities for item 7d do not have own endorsement likelihood. 
H&#.).,.%: Category probabilities for item 7d do have own endorsement likelihood. Reject 

2.4.7.2 
H"#.).,.(: Category probabilities for item 7h do not have own endorsement likelihood. 
H&#.).,.(: Category probabilities for item 7h do have own endorsement likelihood. Reject 

2.4.7.3 
H"#.).,.-: Category probabilities for item 7l do not have own endorsement likelihood. 
H&#.).,.-: Category probabilities for item 7l do have own endorsement likelihood. Reject 

2.4.8.1 
H"#.).-.%: Category probabilities for item 8a do not have own endorsement likelihood. 
H&#.).-.%: Category probabilities for item 8a do have own endorsement likelihood. N/A 

2.4.8.2 
H"#.).-.(: Category probabilities for item 8b do not have own endorsement likelihood. 
H&#.).-.(: Category probabilities for item 8b do have own endorsement likelihood. N/A 

2.4.8.3 
H"#.).-.#: Category probabilities for item 8c do not have own endorsement likelihood. 
H&#.).-.#: Category probabilities for item 8c do have own endorsement likelihood. N/A 
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Hypothesis 
Number Hypothesis Statement Rating Scale Model 

Result 

2.4.8.4 
H"#.).-.%: Category probabilities for item 8d do not have own endorsement likelihood. 
H&#.).-.%: Category probabilities for item 8d do have own endorsement likelihood. N/A 

 

N/A = Model fit determined the items used to measure hypothesized latent variable did not fit the data and, thus, no conclusions may be made about 
pharmacists’ ability level relative to the probability of category endorsement. 
* One category had zero respondents in a category and, therefore, did not have enough respondents for a category endorsement likelihood to be estimated. 
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Appendix 6.27. Hypothesis Test Results for Objective 3.5: Goodness of Fit for Posited Latent Variables from the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement 

Comparative 
Fit Index 
Result 

3.5.1 
H"#.*.%: The comparative of fit (CFI) goodness-of-fit index for the Adherence Management – services is less than 0.90. 
H&#.*.%: The comparative of fit (CFI) goodness-of-fit index for the Adherence Management – services is greater than or equal to 
0.90. 

Fail to Reject 

3.5.2 
H"#.*.(: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-Prescriber Relationship is less than 0.90. 
H&#.*.(: The comparative of fit (CFI) goodness-of-fit index for the Pharmacist-Prescriber Relationship is greater than or equal to 
0.90. 

Reject 

3.5.3 
H"#.*.#: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease Management is less than 0.90. 
H&#.*.#: The comparative of fit (CFI) goodness-of-fit index for the Chronic Disease Management is greater than or equal to 
0.90. 

Fail to Reject* 

3.5.4 
H"#.*.): The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing Ability is less than 0.90. 
H&#.*.): The comparative of fit (CFI) goodness-of-fit index for the Non-Dispensing Ability is greater than or equal to 0.90. Fail to Reject 

 * Model was not positive definite.  
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Appendix 6.28. Hypothesis Test Results for Objective 3.6: Goodness of Fit for Posited Latent Variables from the Pharmacy Management Questionnaire 

Hypothesis 
Number Hypothesis Statement Comparative Fit 

Index Result 

3.6.1 
H"#.+.%: The comparative of fit (CFI) goodness-of-fit index for the Program Understanding is less than 0.90. 
H&#.+.%: The comparative of fit (CFI) goodness-of-fit index for the Program Understanding is greater than or equal to 0.90. Reject 

3.6.2 
H"#.+.(: The comparative of fit (CFI) goodness-of-fit index for the Program Involvement is less than 0.90. 
H&#.+.(: The comparative of fit (CFI) goodness-of-fit index for the Program Involvement is greater than or equal to 0.90. Reject 

3.6.3 
H"#.+.#: The comparative of fit (CFI) goodness-of-fit index for the Program’s Financial Salience is less than 0.90. 
H&#.+.#: The comparative of fit (CFI) goodness-of-fit index for the Program’s Financial Salience is greater than or equal to 0.90. Fail to Reject* 

3.6.4 
H"#.+.): The comparative of fit (CFI) goodness-of-fit index for the Organization’s Focal Emphasis is less than 0.90. 
H&#.+.): The comparative of fit (CFI) goodness-of-fit index for the Organization’s Focal Emphasis is greater than or equal to 
0.90. 

Fail to Reject 

 * Model was not positive definite.  
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Appendix 6.29. Hypothesis Test Results for Objective 3.7: Magnitude of Relationship Between Latent Variables and Observed Indicators from the 
Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.7.1.1 
H"#.,.%.%: The factor loading (λ) of item 4a is equal to zero. 
H&#...%.%: The factor loading (λ) of item 4a is not equal to zero. N/A 

3.7.1.2 
H"#.,.%.(: The factor loading (λ) of item 4b is equal to zero. 
H&#.,.%.(: The factor loading (λ) of item 4b is not equal to zero. N/A 

3.7.1.3 
H"#.,.%.#: The factor loading (λ) of item 4c is equal to zero. 
H&#.,.%.#: The factor loading (λ) of item 4c is not equal to zero. N/A 

3.7.1.4 
H"#.,.%.): The factor loading (λ) of item 7a is equal to zero. 
H&#.,.%.): The factor loading (λ) of item 7a is not equal to zero. N/A 

3.7.1.5 
H"#.,.%.*: The factor loading (λ) of item 7b is equal to zero. 
H&#.,.%.*: The factor loading (λ) of item 7b is not equal to zero. N/A 

3.7.1.6 
H"#.,.%.+: The factor loading (λ) of item 7c is equal to zero. 
H&#.,.%.+: The factor loading (λ) of item 7c is not equal to zero. N/A 

3.7.1.7 
H"#.,.%.,: The factor loading (λ) of item 7d is equal to zero. 
H&#.,.%.,: The factor loading (λ) of item 7d is not equal to zero. N/A 

3.7.1.8 
H"#.,.%.-: The factor loading (λ) of item 7e is equal to zero. 
H&#.,.%.-: The factor loading (λ) of item 7e is not equal to zero. N/A 

3.7.1.9 
H"#.,.%..: The factor loading (λ) of item 7f is equal to zero. 
H&#.,.%..: The factor loading (λ) of item 7f is not equal to zero. N/A 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.7.1.10 
H"#.,.%.%": The factor loading (λ) of item 7g is equal to zero. 
H&#.,.%.%": The factor loading (λ) of item 7g is not equal to zero. N/A 

3.7.2.1 
H"#.,.(.%: The factor loading (λ) of item 6a is equal to zero. 
H&#.,.(.%: The factor loading (λ) of item 6a is not equal to zero. Reject 

3.7.2.2 
H"#.,.(.(: The factor loading (λ) of item 6b is equal to zero. 
H&#.,.(.(: The factor loading (λ) of item 6b is not equal to zero. Reject 

3.7.2.3 
H"#.,.(.#: The factor loading (λ) of item 6c is equal to zero. 
H&#.,.(.#: The factor loading (λ) of item 6c is not equal to zero. Reject 

3.7.3.1 
H"#.,.#.%: The factor loading (λ) of item 11a is equal to zero. 
H&#.,.#.%: The factor loading (λ) of item 11a is not equal to zero. Reject 

3.7.3.2 
H"#.,.#.(: The factor loading (λ) of item 11b is equal to zero. 
H&#.,.#.(: The factor loading (λ) of item 11b is not equal to zero. Reject 

3.7.3.3 
H"#.,.#.#: The factor loading (λ) of item 11c is equal to zero. 
H&#.,.#.#: The factor loading (λ) of item 11c is not equal to zero. Reject 

3.7.4.1 
H"#.,.).%: The factor loading (λ) of item 5a is equal to zero. 
H&#.,.).%: The factor loading (λ) of item 5a is not equal to zero. N/A 

3.7.4.2 
H"#.,.).(: The factor loading (λ) of item 5b is equal to zero. 
H&#.,.).(: The factor loading (λ) of item 5b is not equal to zero. N/A 

3.7.4.3 
H"#.,.).#: The factor loading (λ) of item 12a is equal to zero. 
H&#.,.).#: The factor loading (λ) of item 12a is not equal to zero. N/A 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.7.4.4 
H"#.,.).): The factor loading (λ) of item 12b is equal to zero. 
H&#.,.).): The factor loading (λ) of item 12b is not equal to zero. N/A 

3.7.4.5 
H"#.,.).*: The factor loading (λ) of item 13a is equal to zero. 
H&#.,.).*: The factor loading (λ) of item 13a is not equal to zero. N/A 

3.7.4.6 
H"#.,.).+: The factor loading (λ) of item 13b is equal to zero. 
H&#.,.).+: The factor loading (λ) of item 13b is not equal to zero. N/A 

3.7.4.7 
H"#.,.).,: The factor loading (λ) of item 13c is equal to zero. 
H&#.,.).,: The factor loading (λ) of item 13c is not equal to zero. N/A 

3.7.4.8 
H"#.,.).-: The factor loading (λ) of item 13d is equal to zero. 
H&#.,.).-: The factor loading (λ) of item 13d is not equal to zero. N/A 

3.7.4.9 
H"#.,.)..: The factor loading (λ) of item 13e is equal to zero. 
H&#.,.)..: The factor loading (λ) of item 13e is not equal to zero. N/A 

3.7.5.1 
H"#.,.*.%: The factor loading (λ) of item 8a is equal to zero. 
H&#.,.*.%: The factor loading (λ) of item 8a is not equal to zero. Fail to Reject* 

3.7.5.2 
H"#.,.*.(: The factor loading (λ) of item 8b is equal to zero. 
H&#.,.*.(: The factor loading (λ) of item 8b is not equal to zero. Fail to Reject* 

3.7.5.3 
H"#.,.*.#: The factor loading (λ) of item 8c is equal to zero. 
H&#.,.*.#: The factor loading (λ) of item 8c is not equal to zero. Fail to Reject* 

3.7.5.4 
H"#.,.*.): The factor loading (λ) of item 8d is equal to zero. 
H&#.,.*.): The factor loading (λ) of item 8d is not equal to zero. Fail to Reject* 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.7.6.1 
H"#.,.+.%: The factor loading (λ) of item 14a is equal to zero. 
H&#.,.+.%: The factor loading (λ) of item 14a is not equal to zero. N/A 

3.7.6.2 
H"#.,.+.(: The factor loading (λ) of item 14b is equal to zero. 
H&#.,.+.(: The factor loading (λ) of item 14b is not equal to zero. N/A 

3.7.6.3 
H"#.,.+.#: The factor loading (λ) of item 14c is equal to zero. 
H&#.,.+.#: The factor loading (λ) of item 14c is not equal to zero. N/A 

3.7.6.4 
H"#.,.+.): The factor loading (λ) of item 14d is equal to zero. 
H&#.,.+.): The factor loading (λ) of item 14d is not equal to zero. N/A 

3.7.6.5 
H"#.,.+.*: The factor loading (λ) of item 14e is equal to zero. 
H&#.,.+.*: The factor loading (λ) of item 14e is not equal to zero. N/A 

3.7.6.6 
H"#.,.+.+: The factor loading (λ) of item 14f is equal to zero. 
H&#.,.+.+: The factor loading (λ) of item 14f is not equal to zero. N/A 

3.7.6.7 
H"#.,.+.,: The factor loading (λ) of item 14g is equal to zero. 
H&#.,.+.,: The factor loading (λ) of item 14g is not equal to zero. N/A 

3.7.6.8 
H"#.,.+.-: The factor loading (λ) of item 14h is equal to zero. 
H&#.,.+.-: The factor loading (λ) of item 14h is not equal to zero. N/A 

3.7.6.9 
H"#.,.+..: The factor loading (λ) of item 14i is equal to zero. 
H&#.,.+..: The factor loading (λ) of item 14i is not equal to zero. N/A 

3.7.6.10 
H"#.,.+.%": The factor loading (λ) of item 14j is equal to zero. 
H&#.,.+.%": The factor loading (λ) of item 14j is not equal to zero. N/A 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.7.7.1 
H"#.,.,.%: The factor loading (λ) of item 17a is equal to zero. 
H&#.,.,.%: The factor loading (λ) of item 17a is not equal to zero. Reject 

3.7.7.2 
H"#.,.,.(: The factor loading (λ) of item 17b is equal to zero. 
H&#.,.,.(: The factor loading (λ) of item 17b is not equal to zero. Reject 

3.7.7.3 
H"#.,.,.#: The factor loading (λ) of item 17c is equal to zero. 
H&#.,.,.#: The factor loading (λ) of item 17c is not equal to zero. Reject 

 
N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* Model was not positive definite. 
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Appendix 6.30. Hypothesis Test Results for Objective 3.8: Magnitude of Relationship Between Latent Variables and Observed Indicators from the 
Pharmacy Management Questionnaire 

Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.8.1.1 
H"#.-.%.%: The factor loading (λ) of item 3a is equal to zero. 
H&#.-.%.%: The factor loading (λ) of item 3a is not equal to zero. N/A 

3.8.1.2 
H"#.-.%.(: The factor loading (λ) of item 3b is equal to zero. 
H&#.-.%.(: The factor loading (λ) of item 3b is not equal to zero. N/A 

3.8.1.3 
H"#.-.%.#: The factor loading (λ) of item 4a is equal to zero. 
H&#.-.%.#: The factor loading (λ) of item 4a is not equal to zero. N/A 

3.8.1.4 
H"#.-.%.): The factor loading (λ) of item 4b is equal to zero. 
H&#.-.%.): The factor loading (λ) of item 4b is not equal to zero. N/A 

3.8.1.5 
H"#.-.%.*: The factor loading (λ) of item 4c is equal to zero. 
H&#.-.%.*: The factor loading (λ) of item 4c is not equal to zero. N/A 

3.8.1.6 
H"#.-.%.+: The factor loading (λ) of item 4d is equal to zero. 
H&#.-.%.+: The factor loading (λ) of item 4d is not equal to zero. N/A 

3.8.2.1 
H"#.-.(.%: The factor loading (λ) of item 5a is equal to zero. 
H&#.-.(.%: The factor loading (λ) of item 5a is not equal to zero. Reject* 

3.8.2.2 
H"#.-.(.(: The factor loading (λ) of item 5b is equal to zero. 
H&#.-.(.(: The factor loading (λ) of item 5b is not equal to zero. Reject 

3.8.2.3 
H"#.-.(.#: The factor loading (λ) of item 5c is equal to zero. 
H&#.-.(.#: The factor loading (λ) of item 5c is not equal to zero. Reject 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.8.2.4 
H"#.-.(.): The factor loading (λ) of item 5d is equal to zero. 
H&#.-.(.): The factor loading (λ) of item 5d is not equal to zero. Reject 

3.8.3.1 
H"#.-.#.%: The factor loading (λ) of item 6a is equal to zero. 
H&#.-.#.%: The factor loading (λ) of item 6a is not equal to zero. Fail to Reject** 

3.8.3.2 
H"#.-.#.(: The factor loading (λ) of item 6b is equal to zero. 
H&#.-.#.(: The factor loading (λ) of item 6b is not equal to zero. Fail to Reject** 

3.8.3.3 
H"#.-.#.#: The factor loading (λ) of item 6c is equal to zero. 
H&#.-.#.#: The factor loading (λ) of item 6c is not equal to zero. N/A 

3.8.3.4 
H"#.-.#.): The factor loading (λ) of item 6d is equal to zero. 
H&#.-.#.): The factor loading (λ) of item 6d is not equal to zero. N/A 

3.8.4.1 
H"#.-.).%: The factor loading (λ) of item 7a is equal to zero. 
H&#.-.).%: The factor loading (λ) of item 7a is not equal to zero. N/A 

3.8.4.2 
H"#.-.).(: The factor loading (λ) of item 7e is equal to zero. 
H&#.-.).(: The factor loading (λ) of item 7e is not equal to zero. N/A 

3.8.4.3 
H"#.-.).#: The factor loading (λ) of item 7i is equal to zero. 
H&#.-.).#: The factor loading (λ) of item 7i is not equal to zero. N/A 

3.8.5.1 
H"#.-.*.%: The factor loading (λ) of item 7b is equal to zero. 
H&#.-.*.%: The factor loading (λ) of item 7b is not equal to zero. Reject 

3.8.5.2 
H"#.-.*.(: The factor loading (λ) of item 7f is equal to zero. 
H&#.-.*.(: The factor loading (λ) of item 7f is not equal to zero. Reject 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.8.5.3 
H"#.-.*.#: The factor loading (λ) of item 7j is equal to zero. 
H&#.-.*.#: The factor loading (λ) of item 7j is not equal to zero. Reject 

3.8.6.1 
H"#.-.+.%: The factor loading (λ) of item 7c is equal to zero. 
H&#.-.+.%: The factor loading (λ) of item 7c is not equal to zero. Reject 

3.8.6.2 
H"#.-.+.(: The factor loading (λ) of item 7g is equal to zero. 
H&#.-.+.(: The factor loading (λ) of item 7g is not equal to zero. Reject 

3.8.6.3 
H"#.-.+.#: The factor loading (λ) of item 7k is equal to zero. 
H&#.-.+.#: The factor loading (λ) of item 7k is not equal to zero Reject 

3.8.7.1 
H"#.-.,.%: The factor loading (λ) of item 7d is equal to zero. 
H&#.-.,.%: The factor loading (λ) of item 7d is not equal to zero. Reject 

3.8.7.2 
H"#.-.,.(: The factor loading (λ) of item 7h is equal to zero. 
H&#.-.,.(: The factor loading (λ) of item 7h is not equal to zero. Reject 

3.8.7.3 
H"#.-.,.#: The factor loading (λ) of item 7l is equal to zero. 
H&#.-.,.#: The factor loading (λ) of item 7l is not equal to zero. Reject 

3.8.8.1 
H"#.-.-.%: The factor loading (λ) of item 8a is equal to zero. 
H&#.-.-.%: The factor loading (λ) of item 8a is not equal to zero. N/A 

3.8.8.2 
H"#.-.-.(: The factor loading (λ) of item 8b is equal to zero. 
H&#.-.-.(: The factor loading (λ) of item 8b is not equal to zero. N/A 

3.8.8.3 
H"#.-.-.#: The factor loading (λ) of item 8c is equal to zero. 
H&#.-.-.#: The factor loading (λ) of item 8c is not equal to zero. N/A 
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Hypothesis 
Number Hypothesis Statement Factor Loading 

Result 

3.8.8.4 
H"#.-.-.): The factor loading (λ) of item 8d is equal to zero. 
H&#.-.-.): The factor loading (λ) of item 8d is not equal to zero. N/A 

 

N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* The factor loading was significant; however, the magnitude was low (< 0.50) 
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Appendix 6.31. Hypothesis Test Results for Objective 3.9: Evaluate Unidimensionality of Latent Variables from the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.9.1.1 
H"#...%.%:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	4a.	
H&#...%.%:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	4a. 

N/A 

3.9.1.2 
H"#...%.(:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	4b.	
H&#...%.(:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	4b.	

N/A 

3.9.1.3 
H"#...%.#:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	4c.	
H&#...%.#:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	4c. 

N/A 

3.9.1.4 
H"#...%.):	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7a.	
H&#...%.):	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7a. 

N/A 

3.9.1.5 
H"#...%.*:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7b.	
H&#...%.*:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7b. 

N/A 

3.9.1.6 
H"#...%.+:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7c.	
H&#...%.+:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7c. 

N/A 

3.9.1.7 
H"#...%.,:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7d.	
H&#...%.,:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7d. 

N/A 

3.9.1.8 
H"#...%.-:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7e.	
H&#...%.-:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7e. 

N/A 

3.9.1.9 
H"#...%..:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7f.	
H&#...%..:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7f. 

N/A 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.9.1.10 
H"#...%.%":	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	7g.	
H&#...%.%":	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	7g. 

N/A 

3.9.2.1 
H"#...(.%:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	6a.	
H&#...(.%:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	6a. 

Reject 

3.9.2.2 
H"#...(.(:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	6b.	
H&#...(.(:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	6b. 

Reject 

3.9.2.3 
H"#...(.#: The OUTFIT mean square value is greater than or equal to two for item 6c. 
H&#...(.#: The OUTFIT mean square value is less than to two for item 6c. Reject 

3.9.3.1 
H"#...#.%: The OUTFIT mean square value is greater than or equal to two for item 11a. 
H&#...#.%: : The OUTFIT mean square value is less than to two for item 11a. Reject 

3.9.3.2 
H"#...#.(: The OUTFIT mean square value is greater than or equal to two for item 11b. 
H&#...#.(: The OUTFIT mean square value is less than to two for item 11b. Reject 

3.9.3.3 
H"#...#.#:	The	OUTFIT	mean	square	value	is	greater	than	or	equal	to	two	for	item	11c.	
H&#...#.#:	The	OUTFIT	mean	square	value	is	less	than	to	two	for	item	11c. 

Reject 

3.9.4.1 
H"#...).%: The OUTFIT mean square value is greater than or equal to two for item 5a. 
H&#...).%: The OUTFIT mean square value is less than to two for item 5a. N/A 

3.9.4.2 
H"#...).(: The OUTFIT mean square value is greater than or equal to two for item 5b. 
H&#...).(: The OUTFIT mean square value is less than to two for item 5b. N/A 

3.9.4.3 
H"#...).#: The OUTFIT mean square value is greater than or equal to two for item 12a. 
H&#...).#: The OUTFIT mean square value is less than to two for item 12a. N/A 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.9.4.4 
H"#...).): The OUTFIT mean square value is greater than or equal to two for item 12b. 
H&#...).): The OUTFIT mean square value is less than to two for item 12b. N/A 

3.9.4.5 
H"#...).*: The OUTFIT mean square value is greater than or equal to two for item 13a. 
H&#...).*: The OUTFIT mean square value is less than to two for item 13a. N/A 

3.9.4.6 
H"#...).+: The OUTFIT mean square value is greater than or equal to two for item 13b. 
H&#...).+: The OUTFIT mean square value is less than to two for item 13b. N/A 

3.9.4.7 
H"#...).,: The OUTFIT mean square value is greater than or equal to two for item 13c. 
H&#...).,: The OUTFIT mean square value is less than to two for item 13c. N/A 

3.9.4.8 
H"#...).-: The OUTFIT mean square value is greater than or equal to two for item 13d. 
H&#...).-: The OUTFIT mean square value is less than to two for item 13d. N/A 

3.9.4.9 
H"#...)..: The OUTFIT mean square value is greater than or equal to two for item 13e. 
H&#...)..: The OUTFIT mean square value is less than to two for item 13e. N/A 

3.9.5.1 
H"#...*.%: The OUTFIT mean square value is greater than or equal to two for item 8a. 
H&#...).%": The OUTFIT mean square value is less than to two for item 8a. Fail to Reject* 

3.9.5.2 
H"#...*.(: The OUTFIT mean square value is greater than or equal to two for item 8b. 
H&#...*.(: The OUTFIT mean square value is less than to two for item 8b. Fail to Reject* 

3.9.5.3 
H"#...*.#: The OUTFIT mean square value is greater than or equal to two for item 8c. 
H&#...*.#: The OUTFIT mean square value is less than to two for item 8c. Fail to Reject* 

3.9.5.4 
H"#...*.): The OUTFIT mean square value is greater than or equal to two for item 8d. 
H&#...*.): The OUTFIT mean square value is less than to two for item 8d. Fail to Reject* 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.9.6.1 
H"#...+.%: The OUTFIT mean square value is greater than or equal to two for item 14a. 
H&#...+.%: The OUTFIT mean square value is less than to two for item 14a. N/A 

3.9.6.2 
H"#...+.(: The OUTFIT mean square value is greater than or equal to two for item 14b. 
H&#...+.(: The OUTFIT mean square value is less than to two for item 14b. N/A 

3.9.6.3 
H"#...+.#: The OUTFIT mean square value is greater than or equal to two for item 14c. 
H&#...+.#: The OUTFIT mean square value is less than to two for item 14c. N/A 

3.9.6.4 
H"#...+.): The OUTFIT mean square value is greater than or equal to two for item 14d. 
H&#...+.): The OUTFIT mean square value is less than to two for item 14d. N/A 

3.9.6.5 
H"#...+.*: The OUTFIT mean square value is greater than or equal to two for item 14e. 
H&#...+.*: The OUTFIT mean square value is less than to two for item 14e. N/A 

3.9.6.6 
H"#...+.+: The OUTFIT mean square value is greater than or equal to two for item 14f. 
H&#...+.+: The OUTFIT mean square value is less than to two for item 14f. N/A 

3.9.6.7 
H"#...+.,: The OUTFIT mean square value is greater than or equal to two for item 14g. 
H&#...+.,: The OUTFIT mean square value is less than to two for item 14g. N/A 

3.9.6.8 
H"#...+.-: The OUTFIT mean square value is greater than or equal to two for item 14h. 
H&#...+.-: The OUTFIT mean square value is less than to two for item 14h. N/A 

3.9.6.9 
H"#...+..: The OUTFIT mean square value is greater than or equal to two for item 14i. 
H&#...+..: The OUTFIT mean square value is less than to two for item 14i. N/A 

3.9.6.10 
H"#...+.%": The OUTFIT mean square value is greater than or equal to two for item 14j. 
H&#...+.%": The OUTFIT mean square value is less than to two for item 14j. N/A 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.9.7.1 
H"#...,.%: The OUTFIT mean square value is greater than or equal to two for item 17a. 
H&#...,.%: The OUTFIT mean square value is less than to two for item 17a. Reject 

3.9.7.2 
H"#...,.(: The OUTFIT mean square value is greater than or equal to two for item 17b. 
H&#...,.(: The OUTFIT mean square value is less than to two for item 17b. Reject 

3.9.7.3 
H"#...,.#: The OUTFIT mean square value is greater than or equal to two for item 17c. 
H&#...,.#: The OUTFIT mean square value is less than to two for item 17c. Reject 

 
N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* Model was not positive definite. 
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Appendix 6.32. Hypothesis Test Results for Objective 3.10: Evaluate Unidimensionality of Latent Variables from the Pharmacy Management 
Questionnaire 

Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.8.1.1 
H"#.%".%.%: The OUTFIT mean square value is greater than or equal to two for item 3a. 
H&#.%".%.%: The OUTFIT mean square value is less than to two for item 3a. N/A 

3.8.1.2 
H"#.%".%.(: The OUTFIT mean square value is greater than or equal to two for item 3b. 
H&#.%".%.(: The OUTFIT mean square value is less than to two for item 3b. N/A 

3.8.1.3 
H"#.%".%.#: The OUTFIT mean square value is greater than or equal to two for item 4a. 
H&#.%".%.#: The OUTFIT mean square value is less than to two for item 4a. N/A 

3.8.1.4 
H"#.%".%.): The OUTFIT mean square value is greater than or equal to two for item 4b. 
H&#.%".%.): The OUTFIT mean square value is less than to two for item 4b. N/A 

3.8.1.5 
H"#.%".%.*: The OUTFIT mean square value is greater than or equal to two for item 4c. 
H&#.%".%.*: The OUTFIT mean square value is less than to two for item 4c. N/A 

3.8.1.6 
H"#.%".%.+: The OUTFIT mean square value is greater than or equal to two for item 4d. 
H&#.%".%.+: The OUTFIT mean square value is less than to two for item 4d. N/A 

3.8.2.1 
H"#.%".(.%: The OUTFIT mean square value is greater than or equal to two for item 5a. 
H&#.%".(.%: The OUTFIT mean square value is less than to two for item 5a. Reject* 

3.8.2.2 
H"#.%".(.(: The OUTFIT mean square value is greater than or equal to two for item 5b. 
H&#.%".(.(: The OUTFIT mean square value is less than to two for item 5b. Reject 

3.8.2.3 
H"#.%".(.#: The OUTFIT mean square value is greater than or equal to two for item 5c. 
H&#.%".(.#: The OUTFIT mean square value is less than to two for item 5c. Reject 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.8.2.4 
H"#.%".(.): The OUTFIT mean square value is greater than or equal to two for item 5d. 
H&#.%".(.): The OUTFIT mean square value is less than to two for item 5d. Reject 

3.8.3.1 
H"#.%".#.%: The OUTFIT mean square value is greater than or equal to two for item 6a. 
H&#.%".#.%: The OUTFIT mean square value is less than to two for item 6a. N/A 

3.8.3.2 
H"#.%".#.(: The OUTFIT mean square value is greater than or equal to two for item 6b. 
H&#.%".#.(: The OUTFIT mean square value is less than to two for item 6b. N/A 

3.8.3.3 
H"#.%".#.#: The OUTFIT mean square value is greater than or equal to two for item 6c. 
H&#.%".#.#: The OUTFIT mean square value is less than to two for item 6c. N/A 

3.8.3.4 
H"#.%".#.): The OUTFIT mean square value is greater than or equal to two for item 6d. 
H&#.%".#.): The OUTFIT mean square value is less than to two for item 6d. N/A 

3.8.4.1 
H"#.%".).%: The OUTFIT mean square value is greater than or equal to two for item 7a. 
H&#.%".).%: The OUTFIT mean square value is less than to two for item 7a. N/A 

3.8.4.2 
H"#.%".).(: The OUTFIT mean square value is greater than or equal to two for item 7e. 
H&#.%".).(: The OUTFIT mean square value is less than to two for item 7e. N/A 

3.8.4.3 
H"#.%".).#: The OUTFIT mean square value is greater than or equal to two for item 7i. 
H&#.%".).#: The OUTFIT mean square value is less than to two for item 7i. N/A 

3.8.5.1 
H"#.%".*.%: The OUTFIT mean square value is greater than or equal to two for item 7b. 
H&#.%".*.%: The OUTFIT mean square value is less than to two for item 7b. Reject 

3.8.5.2 
H"#.%".*.(: The OUTFIT mean square value is greater than or equal to two for item 7f. 
H&#.%".*.(: The OUTFIT mean square value is less than to two for item 7f. Reject 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.8.5.3 
H"#.%".*.#: The OUTFIT mean square value is greater than or equal to two for item 7j. 
H&#.%".*.#: The OUTFIT mean square value is less than to two for item 7j. Reject 

3.8.6.1 
H"#.%".+.%: The OUTFIT mean square value is greater than or equal to two for item 7c. 
H&#.%".+.%: The OUTFIT mean square value is less than to two for item 7c. Reject 

3.8.6.2 
H"#.%".+.(: The OUTFIT mean square value is greater than or equal to two for item 7g. 
H&#.%".+.(: The OUTFIT mean square value is less than to two for item 7g. Reject 

3.8.6.3 
H"#.%".+.#: The OUTFIT mean square value is greater than or equal to two for item 7k. 
H&#.%".+.#: The OUTFIT mean square value is less than to two for item 7k. Reject 

3.8.7.1 
H"#.%".,.%: The OUTFIT mean square value is greater than or equal to two for item 7d. 
H&#.%".,.%: The OUTFIT mean square value is less than to two for item 7d. Reject 

3.8.7.2 
H"#.%".,.(: The OUTFIT mean square value is greater than or equal to two for item 7h. 
H&#.%".,.(: The OUTFIT mean square value is less than to two for item 7h. Reject 

3.8.7.3 
H"#.%".,.#: The OUTFIT mean square value is greater than or equal to two for item 7l. 
H&#.%".,.#: The OUTFIT mean square value is less than to two for item 7l. Reject 

3.8.8.1 
H"#.%".-.%: The OUTFIT mean square value is greater than or equal to two for item 8a. 
H&#.%".-.%: The OUTFIT mean square value is less than to two for item 8a. N/A 

3.8.8.2 
H"#.%".-.(: The OUTFIT mean square value is greater than or equal to two for item 8b. 
H&#.%".-.(: The OUTFIT mean square value is less than to two for item 8b. N/A 

3.8.8.3 
H"#.%".-.#: The OUTFIT mean square value is greater than or equal to two for item 8c. 
H&#.%".-.#: The OUTFIT mean square value is less than to two for item 8c. N/A 
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Hypothesis 
Number Hypothesis Statement OUTFIT Mean 

Square Result 

3.8.8.4 
H"#.%".-.): The OUTFIT mean square value is greater than or equal to two for item 8d. 
H&#.%".-.): The OUTFIT mean square value is less than to two for item 8d. N/A 

 

N/A: goodness of fit indices for latent variable were not adequate enough to assess factor loading significance. 
* The OUTFIT mean square value was below 2.00; however, the magnitude was low (< 0.50). 
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Appendix 6.33. Power Estimation for Two-Factor, Correlated Measurement Models with Items Measured Using the Pharmacist Questionnaire (N = 
114) 

1st Factor 
(Number of Items) 

2nd Factor 
(Number of Items) 

Correlation 
Parameter 

Data  
Points* (N) 

Estimated Parameters† 
(N) 

Degrees of 
Freedom‡ Power§ 

Adherence Management – 
counseling (3) 

Workload Impact (3) ψ72 21 13 8 0.28 

Asthma Management (3) Workload Impact (3) ψ73 21 13 8 0.28 
Adherence Management – 
counseling (3) 

Asthma Management 
(3) 

ψ32 21 13 8 0.28 

* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings, error variances, and correlation coefficient 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root 

mean square error of approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
N/A: not applicable; power cannot be calculated for these measurement models because the degrees of freedom exceeds the sample size and the models, therefore, may not be 

performed 
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Appendix 6.34. Power Estimation for Two-Factor, Correlated Measurement Models with Items Measured Using the Pharmacy Management 
Questionnaire (N = 65) 

1st Factor 
(Number of Items) 

2nd Factor 
(Number of Items) 

Correlation 
Parameter 

Data  
Points* 

(N) 

Estimated 
Parameters† 

(N) 
Degrees of 
Freedom‡ Power§ 

Program Involvement (4) Organization’s Innovativeness (3) Ψ52 28 15 13 0.21 
Program Involvement (4) Organization’s Proactiveness (3) Ψ62 28 15 13 0.21 
Program Involvement (4) Organization’s Risk-Taking (3) Ψ74 28 15 13 0.21 
Organization’s Innovativeness (3) Organization’s Proactiveness (3) ψ65 21 13 8 0.16 
Organization’s Innovativeness (3) Organization’s Risk-Taking (3) ψ75 21 13 8 0.16 
Organization’s Proactiveness (3) Organization’s Risk-Taking (3) ψ76 21 13 8 0.16 
* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings, error variances, and correlation coefficient 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root 

mean square error of approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
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Appendix 6.35. Power Estimation for Nested Models: A One-Factor Measurement Model (1F) Versus a Two-Factor, Correlated Measurement Model 
(2F) with Items Measured Using the Pharmacist Questionnaire (N = 114) 

   Data  
Points* (N) 

Estimated 
Parameters† (N) 

Degrees of 
Freedom‡ 

 

Latent Variable #1 
(Number of Items) 

Latent Variable #2 
(Number of Items) 

Correlation 
Parameter (2F) 1F 2F 1F 2F 1F 2F Power§ 

Adherence Management – counseling 
(3) 

Workload Impact (3) ψ72 21 21 12 13 9 8 0.80 

Asthma Management (3) Workload Impact (3) ψ73 21 21 12 13 9 8 0.80 
Adherence Management – counseling 
(3) 

Asthma Management (3) Ψ32 21 21 12 13 9 8 0.80 

* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings, error variances, and correlation coefficient 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root mean square error of 

approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
N/A: not applicable; power cannot be calculated for these measurement models because the degrees of freedom exceeds the sample size and the models, therefore, may not be performed 
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Appendix 6.36. Power Estimation for Nested Models: A One-Factor Measurement Model (1F) Versus a Two-Factor, Correlated Measurement Model 
(2F) with Items Measured Using the Pharmacy Management Questionnaire (N = 65) 

   
Data  

Points* (N) 

Estimated 
Parameters† 

(N) 
Degrees of 
Freedom‡ 

 

Latent Variable #1 
(Number of Items) 

Latent Variable #2 
(Number of Items) 

Correlation 
Parameter (2F) 1F 2F 1F 2F 1F 2F 

Power
§ 

Program Involvement (4) Organization’s Innovativeness (3) ψ52 28 28 14 15 14 13 0.75 
Program Involvement (4) Organization’s Proactiveness (3) ψ62 28 28 14 15 14 13 0.75 
Program Involvement (4) Organization’s Risk-Taking (3) ψ72 28 28 14 15 14 13 0.75 
Organization’s Innovativeness (3) Organization’s Proactiveness (3) ψ65 21 21 12 13 9 8 0.56 
Organization’s Innovativeness (3) Organization’s Risk-Taking (3) ψ75 21 21 12 13 9 8 0.56 
Organization’s Proactiveness (3) Organization’s Risk-Taking (3) ψ76 21 21 12 13 9 8 0.56 
* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings, error variances, and correlation coefficient 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root mean square error of 

approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
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Appendix 6.37. Power Estimation for One-Factor, Constrained Measurement Models with Items Measured Using the Pharmacist Questionnaire (N = 
114) 

1st Factor 
(Number of Items) 

2nd Factor 
(Number of Items) 

Data  
Points* (N) 

Estimated 
Parameters† (N) 

Degrees of 
Freedom‡ Power§ 

Adherence Management – counseling (3) Workload Impact (3) 21 12 9 0.30 
Asthma Management (3) Workload Impact (3) 21 12 9 0.30 
Adherence Management – counseling (3) Asthma Management (3) 21 12 9 0.30 
* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings and error variances 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root mean square error of 

approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
N/A: not applicable; power cannot be calculated for these measurement models because the degrees of freedom exceeds the sample size and the models, therefore, may not be performed 
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Appendix 6.38. Power Estimation for One-Factor, Constrained Measurement Models with Items Measured Using the Pharmacy Management 
Questionnaire (N = 65) 

1st Factor 
(Number of Items) 

2nd Factor 
(Number of Items) 

Data  
Points* (N) 

Estimated 
Parameters† (N) 

Degrees of 
Freedom‡ Power§ 

Program Involvement (4) Organization’s Innovativeness (3) 28 14 14 0.22 
Program Involvement (4) Organization’s Proactiveness (3) 28 14 14 0.22 
Program Involvement (4) Organization’s Risk-Taking (3) 28 14 14 0.22 
Organization’s Innovativeness (3) Organization’s Proactiveness (3) 21 12 9 0.17 
Organization’s Innovativeness (3) Organization’s Risk-Taking (3) 21 12 9 0.17 
Organization’s Proactiveness (3) Organization’s Risk-Taking (3) 21 12 9 0.17 
* Number of data points = (p(p+1))/2, where p = number of items 
† Estimated parameters = sum of number of factor loadings and error variances 
‡ Degrees of freedom = data points – estimated parameters 
§ Power estimated based on: (1) sample size; (2) alpha value (0.05); (3) degrees of freedom (difference between unknown and known parameters); (4) hypotheses values for root mean square error of 

approximation (RMSEA) goodness-of-fit statistic (null: 0.10; alternative: 0.05) 
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Appendix 6.39. Item Polychoric Correlations for Latent Variables with Items in the Pharmacist Questionnaire for Pharmacies with Absence of Asthma 
Controller Therapy Outcome (N = 82) 

Latent Variable and Items Item Polychoric Correlations 

Adherence Management - Services            

 4a 4b 4c 7a 7b 7c 7d 7e 7f 7g  
(4a) Drug utilization review reports 1.00           
(4b) Automated computer system alert 0.71‡ 1.00          
(4c) Staff assessment of refill history 0.69‡ 0.57‡ 1.00         
(7a) Delivered patient’s medication 0.22 0.31† 0.39† 1.00        
(7b) Automatic refill program 0.36† 0.42† 0.39† 0.33† 1.00       
(7c) Refill reminder 0.36† 0.56‡ 0.33† 0.35† 0.81‡ 1.00      
(7d) Medication synchronization 0.42‡ 0.42‡ 0.31† 0.46‡ 0.66‡ 0.65‡ 1.00     
(7e) Appointment-based model 0.46‡ 0.32† 0.45‡ 0.56‡ 0.40† 0.44‡ 0.62‡ 1.00    
(7f) Adherence aid(s) 0.63‡ 0.47‡ 0.45‡ 0.42† 0.45‡ 0.56‡ 0.48‡ 0.74‡ 1.00   
(7g) Adherence packaging 0.18 0.34† 0.32† 0.57‡ 0.33† 0.37† 0.34† 0.42† 0.47‡ 1.00  
Adherence Management - Counseling            
 6a 6b 6c         
(6a) Asked patient perceived seriousness 

of condition(s) 1.00   
        

(6b) Asked patient about forgetting to 
take medication 0.78‡ 1.00          

(6c) Asked patient about adherence 
concern(s) 0.72‡ 0.89‡ 1.00         

            

            

            

            

            

            



 

 

 

626 

Latent Variable and Items Item Polychoric Correlations 
Asthma Management            
 11a 11b 11c         
(11a) Intervened for underuse of 

controller therapy 1.00           

(11b) Intervened for overuse of short-
acting bronchodilators 0.93‡ 1.00          

(11c) Assessed patient’s inhaler 
technique 0.81‡ 0.87‡ 1.00         

Pharmacist-Prescriber Relationship            
 5a 5b 12a 12b 13a 13b 13c 13d 13e   
(5a) Recommended to adjust current 

medication 1.00           

(5b) Recommended to change 
medication to cost-saving 
alternative 

0.69‡ 1.00        
  

(12a) Contacted prescriber to discuss 
DRP 0.55‡ 0.44‡ 1.00         

(12b) Made recommendation to 
prescriber if DRP identified 0.66‡ 0.52‡ 0.88‡ 1.00        

(13a) Hypertension medication 0.53‡ 0.46‡ 0.69‡ 0.67‡ 1.00       
(13b) Hypercholesterolemia medication 0.52‡ 0.46‡ 0.67‡ 0.66‡ 0.99‡ 1.00      
(13c) Diabetes medication 0.52‡ 0.49‡ 0.64‡ 0.67‡ 0.98‡ 1.00‡ 1.00     
(13d) Asthma medication 0.53‡ 0.51‡ 0.66‡ 0.72‡ 0.95‡ 0.94‡ 0.96‡ 1.00    
(13e) Use of high-risk medications in 

patients ≥65 0.56‡ 0.48‡ 0.74‡ 0.69‡ 0.85‡ 0.86‡ 0.85‡ 0.91‡ 1.00   
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Latent Variable and Items Item Polychoric Correlations 
Chronic Disease Management            
 8a 8b 9a 9b        
(8a) Established monitoring plan to 

follow patient’s progress 1.00           

(8b) Evaluated complications due to 
drug therapy regimen 0.80‡ 1.00          

(9a) Collected laboratory values 0.36† 0.38† 1.00         
(9b) Collected medication history for 

new patients 0.43† 0.67‡ 0.17 1.00        

Non-Dispensing Ability            
 14a 14b 14c 14d 14e 14f 14g 14h 14i 14j 14k 
(14a) Time to perform non-dispensing 

services 1.00           

(14b) Patient’s use of multiple 
pharmacies 0.65‡ 1.00          

(14c) Incentive for non-dispensing 
service provision 0.48‡ 0.35† 1.00         

(14d) Staff support 0.61‡ 0.22 0.63‡ 1.00        
(14e) Employer support for offering 

non-dispensing services 0.42‡ 0.19 0.43‡ 0.70‡ 1.00       

(14f) Patient interest in pharmacist non-
dispensing services 0.45† 0.29† 0.56‡ 0.67‡ 0.44‡ 1.00      

(14g) Availability of patient medical 
information 0.51‡ 0.43‡ 0.34† 0.40† 0.06 0.54‡ 1.00     

(14h) Availability of patient medication 
information 0.40† 0.33† 0.30† 0.42‡ 0.21 0.52‡ 0.67‡ 1.00    

(14i) Patient interest in adhering to 
therapy 0.43‡ 0.33† 0.40† 0.59‡ 0.30† 0.71‡ 0.53‡ 0.74‡ 1.00   

(14j) Focus on dispensing aspects 0.59‡ 0.34† 0.40† 0.63‡ 0.49‡ 0.53‡ 0.42‡ 0.65‡ 0.63‡ 1.00  
(14k) Confidence in ability to impact 

IEHP quality measures 0.43‡ 0.18 0.52‡ 0.62‡ 0.61‡ 0.51‡ 0.13 0.41‡ 0.45‡ 0.64‡ 1.00 
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Latent Variable and Items Item Polychoric Correlations 
Workload Impact            
 17a 17b 17c         
(17a) Time spent with each patient 1.00           
(17b) The quality of care provided to 

patients 0.97‡ 1.00          

(17c) Ability to solve drug therapy 
questions 0.87‡ 0.89‡ 1.00         

† p <0.05; ‡ p<0.001; items bolded highlight correlations ≥ 0.40 
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Appendix 6.40. Model Fit Indices for Pharmacies with Absence of Asthma Controller Therapy Outcome 
(N = 82) 

Latent Variable Model Fit Indices 
 Chi-Square RMSEA (90% CI) CFI 

 WLSMV c2 (DF, n) P-Value 
Adherence Management - Services 121 (35, 82) <0.001 0.173 (0.140, 0.207) 0.879 
Chronic Disease Management Residual covariance matrix not positive definite (problem with Q8b) 
Pharmacist-Prescriber Relationship Residual covariance matrix not positive definite (problem with Q13d) 
Non-Dispensing Ability 192 (44, 80) <0.001 0.205 (0.176, 0.235) 0.850 
CFI: comparative fit index; DF: degrees of freedom; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-weighted 
least squares estimator 

 

Latent Variable 

 Model Estimation 
Factor 

Loading
* 

SE P-Value** R2 R2 SE P-value r* 

Adherence Management – Counseling (N = 82)       
(6a) Asked patient perceived seriousness 

of condition(s) 0.788 0.052 <0.001 0.621 0.083 <0.001 

0.98 (6b) Asked patient about forgetting to 
take medication 0.983 0.029 <0.001 0.966 0.057 <0.001 

(6c) Asked patient about adherence 
concern(s) 0.902 0.034 <0.001 0.813 0.061 <0.001 

Asthma Management (N = 80)        
(11a) Intervened for underuse of 

controller therapy       

N/A (11b) Intervened for overuse of short-
acting bronchodilators 

Residual covariance matrix not positive definite  
(problem with Q11b) 

(11c) Assessed patient’s inhaler 
technique       

Workload Impact (N = 81)        
(17a) Time spent with each patient 0.967 0.012 <0.001 0.936 0.023 <0.001 

0.99 (17b) The quality of care provided to 
patients 0.998 0.010 <0.001 0.997 0.021 <0.001 

(17c) Ability to solve drug therapy 
questions 0.891 0.027  0.794 0.049 <0.001 

*Standardized factor loading; **Unstandardized factor loading p-value; N/A: not applicable because model not positive definite; SE: standard 
error 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: ρ = scale reliability coefficient; (Σλi)2 = squared sum of unstandardized factor loadings; and Σθii = sum of 
unstandardized measurement error variances (Raykov, 2001, 2004) 
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Appendix 6.41. Polychoric Correlations Between Latent Variables Shown to Have Good Model Fit from 
the Pharmacist Questionnaire for Pharmacies with Absence of Controller Therapy Outcome (N = 82) 

Latent Variable and Items Item Polychoric Correlations 
Adherence Management – Counseling  
and Workload Impact 

      

 6a 6b 6c 17a 17b 17c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.78‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.72‡ 0.89‡ 1.00    
(17a) Time spent with each patient 0.33† 0.28† 0.26† 1.00   
(17b) The quality of care provided to patients 0.37† 0.30† 0.29† 0.97‡ 1.00  
(17c) Ability to solve drug therapy questions 0.31† 0.30† 0.23 0.87‡ 0.89‡ 1.00 
† p <0.05; ‡ p<0.001; ; items bolded highlight correlations ≥ 0.40 
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Appendix 6.42. Item Polychoric Correlations for Latent Variables with Items in the Pharmacist Questionnaire for Pharmacies with Proportion of Days 
Covered for Diabetes Medications Outcome (N = 110) 

Latent Variable and Items Item Polychoric Correlations 

Adherence Management - Services            

 4a 4b 4c 7a 7b 7c 7d 7e 7f 7g  
(4a) Drug utilization review reports 1.00           
(4b) Automated computer system alert 0.66‡ 1.00          
(4c) Staff assessment of refill history 0.52‡ 0.56‡ 1.00         
(7a) Delivered patient’s medication 0.27† 0.22 0.27† 1.00        
(7b) Automatic refill program 0.21 0.38‡ 0.47‡ 0.32† 1.00       
(7c) Refill reminder 0.21 0.50‡ 0.37‡ 0.28† 0.80‡ 1.00      
(7d) Medication synchronization 0.44‡ 0.40‡ 0.33† 0.51‡ 0.63‡ 0.62‡ 1.00     
(7e) Appointment-based model 0.44‡ 0.27† 0.44‡ 0.56‡ 0.38‡ 0.40‡ 0.62‡ 1.00    
(7f) Adherence aid(s) 0.63‡ 0.41‡ 0.48‡ 0.40‡ 0.34† 0.41‡ 0.47‡ 0.72‡ 1.00   
(7g) Adherence packaging 0.29† 0.20 0.24† 0.67‡ 0.21 0.28† 0.44‡ 0.52‡ 0.48‡ 1.00  
Adherence Management - Counseling            

 6a 6b 6c         
(6a) Asked patient perceived seriousness 

of condition(s) 1.00           

(6b) Asked patient about forgetting to 
take medication 0.79‡ 1.00          

(6c) Asked patient about adherence 
concern(s) 0.73‡ 0.88‡ 1.00         
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Latent Variable and Items Item Polychoric Correlations 

Asthma Management            

 11a 11b 11c         
(11a) Intervened for underuse of 

controller therapy 1.00           

(11b) Intervened for overuse of short-
acting bronchodilators 0.88‡ 1.00          

(11c) Assessed patient’s inhaler 
technique 0.76‡ 0.85‡ 1.00         

Pharmacist-Prescriber Relationship            

 5a 5b 12a 12b 13a 13b 13c 13d 13e   
(5a) Recommended to adjust current 

medication 1.00           

(5b) Recommended to change 
medication to cost-saving 
alternative 

0.67‡ 1.00        
  

(12a) Contacted prescriber to discuss 
DRP 0.59‡ 0.42‡ 1.00         

(12b) Made recommendation to 
prescriber if DRP identified 0.67‡ 0.46‡ 0.88‡ 1.00        

(13a) Hypertension medication 0.56‡ 0.46‡ 0.67‡ 0.65‡ 1.00       
(13b) Hypercholesterolemia medication 0.54‡ 0.47‡ 0.67‡ 0.64‡ 0.99‡ 1.00      
(13c) Diabetes medication 0.55‡ 0.49‡ 0.65‡ 0.65‡ 0.98‡ 0.99‡ 1.00     
(13d) Asthma medication 0.54‡ 0.48‡ 0.65‡ 0.67‡ 0.91‡ 0.91‡ 0.94‡ 1.00    
(13e) Use of high-risk medications in 

patients ≥65 0.51‡ 0.38‡ 0.66‡ 0.63‡ 0.77‡ 0.78‡ 0.81‡ 0.84‡ 1.00   
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Latent Variable and Items Item Polychoric Correlations 

Chronic Disease Management            

 8a 8b 9a 9b        
(8a) Established monitoring plan to 

follow patient’s progress 1.00           

(8b) Evaluated complications due to 
drug therapy regimen 0.73‡ 1.00          

(9a) Collected laboratory values 0.49‡ 0.42† 1.00         
(9b) Collected medication history for 

new patients 0.35† 0.67‡ 0.21 1.00        

Non-Dispensing Ability            

 14a 14b 14c 14d 14e 14f 14g 14h 14i 14j 14k 
(14a) Time to perform non-dispensing 

services 1.00           

(14b) Patient’s use of multiple 
pharmacies 0.60‡ 1.00          

(14c) Incentive for non-dispensing 
service provision 0.43‡ 0.38‡ 1.00         

(14d) Staff support 0.55‡ 0.26† 0.62‡ 1.00        
(14e) Employer support for offering 

non-dispensing services 0.33† 0.18 0.45‡ 0.64‡ 1.00       

(14f) Patient interest in pharmacist non-
dispensing services 0.39‡ 0.29† 0.50‡ 0.58‡ 0.42‡ 1.00      

(14g) Availability of patient medical 
information 0.34† 0.43‡ 0.34† 0.36‡ 0.09 0.54‡ 1.00     

(14h) Availability of patient medication 
information 0.28† 0.31† 0.33† 0.50‡ 0.29† 0.43‡ 0.67‡ 1.00    

(14i) Patient interest in adhering to 
therapy 0.32† 0.35† 0.38‡ 0.50‡ 0.27† 0.69‡ 0.59‡ 0.71‡ 1.00   

(14j) Focus on dispensing aspects 0.50‡ 0.31† 0.37‡ 0.61‡ 0.46‡ 0.43‡ 0.34† 0.62‡ 0.53‡ 1.00  
(14k) Confidence in ability to impact 

IEHP quality measures 0.38‡ 0.21 0.49‡ 0.59‡ 0.62‡ 0.53‡ 0.18 0.40‡ 0.46‡ 0.65‡ 1.00 
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Latent Variable and Items Item Polychoric Correlations 

Workload Impact            
 17a 17b 17c         
(17a) Time spent with each patient 1.00           
(17b) The quality of care provided to 

patients 0.97‡ 1.00          

(17c) Ability to solve drug therapy 
questions 0.86‡ 0.88‡ 1.00         

† p <0.05; ‡ p<0.001; items bolded highlight correlations ≥ 0.40 
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 Appendix 6.43. Model Fit Indices for Pharmacies with Proportion of Days Covered for Diabetes 
Medications Outcome (N = 110) 

Latent Variable Model Fit Indices 
 Chi-Square RMSEA (90% CI) CFI 

 WLSMV c2 (DF, n) P-Value 
Adherence Management - 
Services 190 (35, 110) <0.001 0.201 (0.173, 0.229) 0.828 

Chronic Disease  
Management Residual covariance matrix not positive definite (problem with Q8b) 

Pharmacist-Prescriber 
Relationship 175 (27, 110) <0.001 0.223 (0.192, 0.255) 0.974† 

Non-Dispensing  
Ability 228 (44, 108) <0.001 0.197 (0.172, 0.223) 0.837 

† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	
2016). 
CFI: comparative fit index; DF: degrees of freedom; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-
weighted least squares estimator 
 

Latent Variable 
 Model Estimation 

Factor 
Loading* SE P-Value** R2 R2 SE P-value r* 

Adherence Management - Counseling (N = 110)       
(6a) Asked patient perceived 

seriousness of condition(s) 0.807 0.045 <0.001 0.652 0.072 <0.001 

0.99 (6b) Asked patient about forgetting 
to take medication 0.971 0.025 <0.001 0.942 0.049 <0.001 

(6c) Asked patient about adherence 
concern(s) 0.905 0.031 <0.001 0.820 0.055 <0.001 

Asthma Management (N = 108)        
(11a) Intervened for underuse of 

controller therapy 0.878 0.028 <0.001 0.771 0.049 <0.001 

0.99 
(11b) Intervened for overuse of 

short-acting bronchodilators 0.987 0.023 <0.001 0.975 0.045 <0.001 

(11c) Assessed patient’s inhaler 
technique 0.855 0.029 <0.001 0.731 0.049 <0.001 

Workload Impact (N =108)        
(17a) Time spent with each patient 0.982 0.012 <0.001 0.964 0.024 <0.001 

0.99 
(17b) The quality of care provided 

to patients 0.985 0.012 <0.001 0.970 0.023 <0.001 

(17c) Ability to solve drug therapy 
questions 0.871 0.023 <0.001 0.759 0.040 <0.001 

*Standardized factor loading; **Unstandardized factor loading p-value; SE: standard error 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: ρ = scale reliability coefficient; (Σλi)2 = squared sum of unstandardized factor loadings; and Σθii = sum of 
unstandardized measurement error variances (Raykov, 2001, 2004) 
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Appendix 6.44. Polychoric Correlations Between Latent Variables Shown to Have Good Model Fit from 
the Pharmacist Questionnaire for Pharmacies with Proportion of Days Covered for Diabetes Medications 
Outcome (N = 110) 

Latent Variable and Items Item Polychoric Correlations 
Adherence Management – Counseling and Asthma 
Management 

      

 6a 6b 6c 11a 11b 11c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(11a) Intervened for underuse of controller therapy 0.56‡ 0.57‡ 0.59‡ 1.00   
(11b) Intervened for overuse of short-acting bronchodilators 0.58‡ 0.59‡ 0.58‡ 0.88‡ 1.00  
(11c) Assessed patient’s inhaler technique 0.60‡ 0.56‡ 0.53‡ 0.76‡ 0.85‡ 1.00 
Adherence Management – Counseling and Workload 
Impact 

      

 6a 6b 6c 17a 17b 17c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(17a) Time spent with each patient 0.28† 0.28† 0.28† 1.00   
(17b) The quality of care provided to patients 0.32† 0.32† 0.31† 0.97‡ 1.00  
(17c) Ability to solve drug therapy questions 0.28† 0.33† 0.25† 0.86‡ 0.88‡ 1.00 
Asthma Management and Workload Impact       
 11a 11b 11c 17a 17b 17c 
(11a) Intervened for underuse of controller therapy 1.00      
(11b) Intervened for overuse of short-acting bronchodilators 0.88‡ 1.00     
(11c) Assessed patient’s inhaler technique 0.76‡ 0.85‡ 1.00    
(17a) Time spent with each patient 0.18 0.25† 0.19 1.00   
(17b) The quality of care provided to patients 0.19 0.26† 0.19 0.97‡ 1.00  
(17c) Ability to solve drug therapy questions 0.18 0.30† 0.19 0.86‡ 0.88‡ 1.00 
† p <0.05; ‡ p<0.001; ; items bolded highlight correlations ≥ 0.40 
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Appendix 6.45. Item Polychoric Correlations for Latent Variables with Items in the Pharmacist Questionnaire for Pharmacies with High-Risk 
Medications Outcome (N = 112) 

Latent Variable and Items Item Polychoric Correlations 

Adherence Management - Services            

 4a 4b 4c 7a 7b 7c 7d 7e 7f 7g  
(4a) Drug utilization review reports 1.00           
(4b) Automated computer system alert 0.64‡ 1.00          
(4c) Staff assessment of refill history 0.47‡ 0.55‡ 1.00         
(7a) Delivered patient’s medication 0.22 0.21 0.27† 1.00        
(7b) Automatic refill program 0.21 0.37‡ 0.45‡ 0.33† 1.00       
(7c) Refill reminder 0.21 0.49‡ 0.35‡ 0.29† 0.80‡ 1.00      
(7d) Medication synchronization 0.41‡ 0.38‡ 0.32† 0.52‡ 0.64‡ 0.63‡ 1.00     
(7e) Appointment-based model 0.39‡ 0.25† 0.44‡ 0.58‡ 0.38‡ 0.41‡ 0.63‡ 1.00    
(7f) Adherence aid(s) 0.58‡ 0.41‡ 0.49‡ 0.41‡ 0.34† 0.41‡ 0.47‡ 0.72‡ 1.00   
(7g) Adherence packaging 0.31† 0.20 0.22 0.64‡ 0.21 0.28† 0.43‡ 0.50‡ 0.46‡ 1.00  
Adherence Management - Counseling            
 6a 6b 6c         
(6a) Asked patient perceived seriousness 

of condition(s) 1.00           

(6b) Asked patient about forgetting to 
take medication 0.79‡ 1.00          

(6c) Asked patient about adherence 
concern(s) 0.73‡ 0.88‡ 1.00         

Asthma Management            
 11a 11b 11c         
(11a) Intervened for underuse of 

controller therapy 1.00           

(11b) Intervened for overuse of short-
acting bronchodilators 0.88‡ 1.00          

(11c) Assessed patient’s inhaler 
technique 0.75‡ 0.84‡ 1.00         
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Latent Variable and Items Item Polychoric Correlations 
Pharmacist-Prescriber Relationship            
 5a 5b 12a 12b 13a 13b 13c 13d 13e   
(5a) Recommended to adjust current 

medication 1.00           

(5b) Recommended to change 
medication to cost-saving 
alternative 

0.67‡ 1.00        
  

(12a) Contacted prescriber to discuss 
DRP 0.58‡ 0.41‡ 1.00         

(12b) Made recommendation to 
prescriber if DRP identified 0.66‡ 0.45‡ 0.88‡ 1.00        

(13a) Hypertension medication 0.56‡ 0.46‡ 0.66‡ 0.65‡ 1.00       
(13b) Hypercholesterolemia medication 0.55‡ 0.47‡ 0.66‡ 0.63‡ 0.99‡ 1.00      
(13c) Diabetes medication 0.55‡ 0.49‡ 0.65‡ 0.64‡ 0.98‡ 0.99‡ 1.00     
(13d) Asthma medication 0.54‡ 0.48‡ 0.64‡ 0.66‡ 0.91‡ 0.91‡ 0.94‡ 1.00    
(13e) Use of high-risk medications in 

patients ≥65 0.52‡ 0.38‡ 0.65‡ 0.61‡ 0.77‡ 0.78‡ 0.80‡ 0.84‡ 1.00   

Chronic Disease Management            
 8a 8b 9a 9b        
(8a) Established monitoring plan to 

follow patient’s progress 1.00           

(8b) Evaluated complications due to 
drug therapy regimen 0.73‡ 1.00          

(9a) Collected laboratory values 0.50‡ 0.41† 1.00         
(9b) Collected medication history for 

new patients 0.35† 0.66‡ 0.22 1.00        
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Latent Variable and Items Item Polychoric Correlations 
Non-Dispensing Ability            
 14a 14b 14c 14d 14e 14f 14g 14h 14i 14j 14k 
(14a) Time to perform non-dispensing 

services 1.00           

(14b) Patient’s use of multiple 
pharmacies 0.58‡ 1.00          

(14c) Incentive for non-dispensing 
service provision 0.45‡ 0.35† 1.00         

(14d) Staff support 0.55‡ 0.25† 0.61‡ 1.00        
(14e) Employer support for offering 

non-dispensing services 0.32† 0.17 0.44‡ 0.64‡ 1.00       

(14f) Patient interest in pharmacist non-
dispensing services 0.41‡ 0.25† 0.53‡ 0.58‡ 0.40‡ 1.00      

(14g) Availability of patient medical 
information 0.36‡ 0.38‡ 0.37‡ 0.36‡ 0.08 0.58‡ 1.00     

(14h) Availability of patient medication 
information 0.30† 0.28† 0.36‡ 0.49‡ 0.27† 0.47‡ 0.69‡ 1.00    

(14i) Patient interest in adhering to 
therapy 0.34† 0.31† 0.40‡ 0.50‡ 0.27† 0.70‡ 0.61‡ 0.72‡ 1.00   

(14j) Focus on dispensing aspects 0.48‡ 0.31† 0.34† 0.60‡ 0.46‡ 0.39‡ 0.31† 0.58‡ 0.51‡ 1.00  
(14k) Confidence in ability to impact 

IEHP quality measures 0.36‡ 0.22 0.47‡ 0.58‡ 0.61‡ 0.49‡ 0.15 0.36‡ 0.43‡ 0.65‡ 1.00 

Workload Impact            
 17a 17b 17c         
(17a) Time spent with each patient 1.00           
(17b) The quality of care provided to 

patients 0.97‡ 1.00          

(17c) Ability to solve drug therapy 
questions 0.86‡ 0.88‡ 1.00         

† p <0.05; ‡ p<0.001; items bolded highlight correlations ≥ 0.40 
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Appendix 6.46. Model Fit Indices for Pharmacies with High-Risk Medications Outcome (N = 112) 

Latent Variable Model Fit Indices 
 Chi-Square RMSEA (90% CI) CFI 

 WLSMV c2 (DF, n) P-Value 
Adherence Management - 
Services 184 (35, 112) <0.001 0.195 (0.168, 0.223) 0.833 

Chronic Disease  
Management Residual covariance matrix not positive definite (problem with Q8b) 

Pharmacist-Prescriber 
Relationship 178 (27, 112) <0.001 0.224 (0.193, 0.255) 0.974† 

Non-Dispensing  
Ability 237 (44, 110) <0.001 0.200 (0.175, 0.225) 0.834 

† Model meets specific goodness of fit criteria for great/outstanding model fit (i.e., !2 p-value > 0.05, RMSEA < 0.05, CFI > 0.95) (Kline,	
2016). 
CFI: comparative fit index; DF: degrees of freedom; RMSEA: root mean square error of approximation; WLSMV: mean-and variance-
weighted least squares estimator 

 

Latent Variable 
 Model Estimation 

Factor 
Loading* SE P-Value** R2 R2 SE P-value r* 

Adherence Management - Counseling (N = 112)       
(6a) Asked patient perceived 

seriousness of condition(s) 0.809 0.044 <0.001 0.655 0.071 <0.001 

0.99 (6b) Asked patient about forgetting 
to take medication 0.973 0.025 <0.001 0.946 0.049 <0.001 

(6c) Asked patient about adherence 
concern(s) 0.900 0.031 <0.001 0.810 0.055 <0.001 

Asthma Management (N = 110)        
(11a) Intervened for underuse of 

controller therapy 0.877 0.028 <0.001 0.770 0.049 <0.001 

0.99 (11b) Intervened for overuse of 
short-acting bronchodilators 0.988 0.023 <0.001 0.975 0.046 <0.001 

(11c) Assessed patient’s inhaler 
technique 0.848 0.030 <0.001 0.720 0.051 <0.001 

Workload Impact (N =110)        
(17a) Time spent with each patient 0.983 0.012 <0.001 0.966 0.023 <0.001 

0.99 
(17b) The quality of care provided 

to patients 0.984 0.011 <0.001 0.969 0.023 <0.001 

(17c) Ability to solve drug therapy 
questions 0.872 0.023 <0.001 0.760 0.039 <0.001 

*Standardized factor loading; **Unstandardized factor loading p-value; SE: standard error 
ρ = (Σλi)2/[(Σλi)2 + Σθii), where: ρ = scale reliability coefficient; (Σλi)2 = squared sum of unstandardized factor loadings; and Σθii = sum of 
unstandardized measurement error variances (Raykov, 2001, 2004) 
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Appendix 6.47. Polychoric Correlations Between Latent Variables Shown to Have Good Model Fit from 
the Pharmacist Questionnaire for Pharmacies with High-Risk Medications Outcome (N = 112) 

Latent Variable and Items Item Polychoric Correlations 
Adherence Management – Counseling and Asthma 
Management 

      

 6a 6b 6c 11a 11b 11c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(11a) Intervened for underuse of controller therapy 0.56‡ 0.56‡ 0.58‡ 1.00   
(11b) Intervened for overuse of short-acting bronchodilators 0.58‡ 0.59‡ 0.58‡ 0.88‡ 1.00  
(11c) Assessed patient’s inhaler technique 0.60‡ 0.56‡ 0.53‡ 0.75‡ 0.84‡ 1.00 
Adherence Management – Counseling and Workload 
Impact 

      

 6a 6b 6c 17a 17b 17c 
(6a) Asked patient perceived seriousness of condition(s) 1.00      
(6b) Asked patient about forgetting to take medication 0.79‡ 1.00     
(6c) Asked patient about adherence concern(s) 0.73‡ 0.88‡ 1.00    
(17a) Time spent with each patient 0.27† 0.27† 0.27† 1.00   
(17b) The quality of care provided to patients 0.30† 0.31† 0.30† 0.97‡ 1.00  
(17c) Ability to solve drug therapy questions 0.26† 0.31† 0.24† 0.86‡ 0.88‡ 1.00 
Asthma Management and Workload Impact       
 11a 11b 11c 17a 17b 17c 
(11a) Intervened for underuse of controller therapy 1.00      
(11b) Intervened for overuse of short-acting bronchodilators 0.88‡ 1.00     
(11c) Assessed patient’s inhaler technique 0.75‡ 0.84‡ 1.00    
(17a) Time spent with each patient 0.18 0.25† 0.19 1.00   
(17b) The quality of care provided to patients 0.19 0.26† 0.18 0.97‡ 1.00  
(17c) Ability to solve drug therapy questions 0.18 0.30† 0.18 0.86‡ 0.88‡ 1.00 
† p <0.05; ‡ p<0.001; ; items bolded highlight correlations ≥ 0.40 
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Appendix 6.48. Hypothesis Testing Results for Objective 4.1: Magnitude of Relationship Between Latent Variables Measured in the Pharmacist 
Questionnaire Found to Have Adequate Model Fit 

Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.1.1 
H"#.%.%: The correlation (ψ) between Adherence Management – services and Adherence Management – counseling (ψ21) is zero. 
H&#.%.%: The correlation (ψ) between Adherence Management – services and Adherence Management – counseling (ψ21) is not 
zero. 

N/A 

4.1.2 
H"#.%.': The correlation (ψ) between Adherence Management – services and Workload Impact (ψ71) is zero. 
H&#.%.': The correlation (ψ) between Adherence Management – services and Workload Impact (ψ71) is not zero. N/A 

4.1.3 
H"#.%.(: The correlation (ψ) between Adherence Management – counseling and Workload Impact (ψ72) is zero. 
H&#.%.(: The correlation (ψ) between Adherence Management – counseling and Workload Impact (ψ72) is not zero. Reject 

4.1.4 
H"#.%.#: The correlation (ψ) between Asthma Management and Pharmacist-Prescriber Relationship (ψ43) is zero. 
H&#.%.#: The correlation (ψ) between Asthma Management and Pharmacist-Prescriber Relationship (ψ43) is not zero. N/A 

4.1.5 
H"#.%.): The correlation (ψ) between Asthma Management and Chronic Disease Management (ψ53) is zero. 
H&#.%.): The correlation (ψ) between Asthma Management and Chronic Disease Management (ψ53) is not zero. N/A 

4.1.6 
H"#.%.*: The correlation (ψ) between Asthma Management and Non-Dispensing Ability (ψ63) is zero. 
H&#.%.*: The correlation (ψ) between Asthma Management and Non-Dispensing Ability (ψ63) is not zero. N/A 

4.1.7 
H"#.%.+: The correlation (ψ) between Asthma Management and Workload Impact (ψ73) is zero. 
H&#.%.+: The correlation (ψ) between Asthma Management and Workload Impact (ψ73) is not zero. Reject 
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Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.1.8 
H"#.%.,: The correlation (ψ) between Pharmacist-Prescriber Relationship and Chronic Disease Management (ψ54) is zero. 
H&#.%.,: The correlation (ψ) between Pharmacist-Prescriber Relationship and Chronic Disease Management (ψ54) is not zero. N/A 

4.1.9 
H"#.%.-: The correlation (ψ) between Pharmacist-Prescriber Relationship and Non-Dispensing Ability (ψ64) is zero. 
H&#.%.-: The correlation (ψ) between Pharmacist-Prescriber Relationship and Non-Dispensing Ability (ψ64) is not zero. N/A 

4.1.10 
H"#.%.%": The correlation (ψ) between Pharmacist-Prescriber Relationship and Workload Impact (ψ74) is zero. 
H&#.%.%": The correlation (ψ) between Pharmacist-Prescriber Relationship and Workload Impact (ψ74) is not zero. N/A 

4.1.11 
H"#.%.%%: The correlation (ψ) between Chronic Disease Management and Non-Dispensing Ability (ψ65) is zero. 
H&#.%.%%: The correlation (ψ) between Chronic Disease Management and Non-Dispensing Ability (ψ65) is not zero. N/A 

4.1.12 
H"#.%.%': The correlation (ψ) between Chronic Disease Management and Workload Impact (ψ75) is zero. 
H&#.%.%': The correlation (ψ) between Chronic Disease Management and Workload Impact (ψ75) is not zero. N/A 

4.1.13 
H"#.%.%(: The correlation (ψ) between Non-Dispensing Ability and Workload Impact (ψ76) is zero. 
H&#.%.%(: The correlation (ψ) between Non-Dispensing Ability and Workload Impact (ψ76) is not zero. N/A 

4.1.14 
H"#.%.%#: The correlation (ψ) between Adherence Management – services and Asthma Management (ψ31) is zero. 
H&#.%.%#: The correlation (ψ) between Adherence Management – services and Asthma Management (ψ31) is not zero. N/A 
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Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.1.15 
H"#.%.%): The correlation (ψ) between Adherence Management – services and Pharmacist-Prescriber Relationship (ψ41) is zero. 
H&#.%.%): The correlation (ψ) between Adherence Management – services and Pharmacist-Prescriber Relationship (ψ41) is not 
zero. 

N/A 

4.1.16 
H"#.%.%*: The correlation (ψ) between Adherence Management – services and Chronic Disease Management (ψ51) is zero. 
H&#.%.%*: The correlation (ψ) between Adherence Management – services and Chronic Disease Management (ψ51) is not zero. N/A 

4.1.17 
H"#.%.%+: The correlation (ψ) between Adherence Management – services and Non-Dispensing Ability (ψ61) is zero. 
H&#.%.%+: The correlation (ψ) between Adherence Management – services and Non-Dispensing Ability (ψ61) is not zero. N/A 

4.1.18 
H"#.%.%,: The correlation (ψ) between Adherence Management – counseling and Asthma Management (ψ32) is zero. 
H&#.%.%,: The correlation (ψ) between Adherence Management – counseling and Asthma Management (ψ32) is not zero. Reject 

4.1.19 

H"#.%.%-: The correlation (ψ) between Adherence Management – counseling and Pharmacist-Prescriber Relationship (ψ42) is 
zero. 
H&#.%.%-: The correlation (ψ) between Adherence Management – counseling and Pharmacist-Prescriber Relationship (ψ42) is not 
zero. 

N/A 

4.1.20 
H"#.%.'": The correlation (ψ) between Adherence Management – counseling and Chronic Disease Management (ψ52) is zero. 
H&#.%.'": The correlation (ψ) between Adherence Management – counseling and Chronic Disease Management (ψ52) is not zero.  N/A 

4.1.21 
H"#.%.'%: The correlation (ψ) between Adherence Management – counseling and Non-Dispensing Ability (ψ62) is zero. 
H&#.%.'%: The correlation (ψ) between Adherence Management – counseling and Non-Dispensing Ability (ψ62) is not zero. N/A 

 N/A: One or both of the latent variables were not determined to have adequate model fit.  
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Appendix 6.49. Hypothesis Testing Results for Objective 4.2: Magnitude of Relationship Between Latent Variables Measured in the Pharmacy 
Management Questionnaire Found to Have Adequate Model Fit 

Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.2.1 
H"#.'.%: The correlation (ψ) between Program Understanding and Program Involvement (ψ21) is zero. 
H&#.'.%: The correlation (ψ) between Program Understanding and Program Involvement (ψ21) is not zero. N/A 

4.2.2 
H"#.'.': The correlation (ψ) between Program Understanding and Organization’s Focal Emphasis (ψ81) is zero. 
H&#.'.': The correlation (ψ) between Program Understanding and Organization’s Focal Emphasis (ψ81) is not zero. N/A 

4.2.3 
H"#.'.(: The correlation (ψ) between Program Understanding and Program’s Financial Salience (ψ32) is zero. 
H&#.'.(: The correlation (ψ) between Program Understanding and Program’s Financial Salience (ψ32) is not zero. N/A 

4.2.4 
H"#.'.#: The correlation (ψ) between Program Understanding and Organization’s Focal Emphasis (ψ82) is zero. 
H&#.'.#: The correlation (ψ) between Program Understanding and Organization’s Focal Emphasis (ψ82) is not zero. N/A 

4.2.5 
H"#.'.): The correlation (ψ) between Organization’s Adaptability and Organization’s Innovativeness (ψ54) is zero. 
H&#.'.): The correlation (ψ) between Organization’s Adaptability and Organization’s Innovativeness (ψ54) is not zero. N/A 

4.2.6 
H"#.'.*: The correlation (ψ) between Organization’s Adaptability and Organization’s Proactiveness (ψ64) is zero. 
H&#.'.*: The correlation (ψ) between Organization’s Adaptability and Organization’s Proactiveness (ψ64) is not zero. N/A 

4.2.7 
H"#.'.+: The correlation (ψ) between Organization’s Adaptability and Organization’s Risk-Taking (ψ74) is zero. 
H&#.'.+: The correlation (ψ) between Organization’s Adaptability and Organization’s Risk-Taking (ψ74) is not zero. N/A 

4.2.8 
H"#.'.,: The correlation (ψ) between Organization’s Innovativeness and Organization’s Proactiveness (ψ65) is zero. 
H&#.'.,: The correlation (ψ) between Organization’s Innovativeness and Organization’s Proactiveness (ψ65) is not zero. Reject 

4.2.9 
H"#.'.-: The correlation (ψ) between Organization’s Innovativeness and Organization’s Risk-Taking (ψ75) is zero. 
H&#.'.-: The correlation (ψ) between Organization’s Innovativeness and Organization’s Risk-Taking (ψ75) is not zero. Reject 
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Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.2.10 
H"#.'.%": The correlation (ψ) between Organization’s Proactiveness and Organization’s Risk-Taking (ψ76) is zero. 
H&#.'.%": The correlation (ψ) between Organization’s Proactiveness and Organization’s Risk-Taking (ψ76) is not zero. Reject 

4.2.11 
H"#.'.%%: The correlation (ψ) between Program Understanding and Program’s Financial Salience (ψ31) is zero. 
H&#.'.%%: The correlation (ψ) between Program Understanding and Program’s Financial Salience (ψ31) is not zero. N/A 

4.2.12 
H"#.'.%': The correlation (ψ) between Program Understanding and Organization’s Adaptability (ψ41) is zero. 
H&#.'.%': The correlation (ψ) between Program Understanding and Organization’s Adaptability (ψ41) is not zero. N/A 

4.2.13 
H"#.'.%(: The correlation (ψ) between Program Understanding and Organization’s Proactiveness (ψ61) is zero. 
H&#.'.%(: The correlation (ψ) between Program Understanding and Organization’s Proactiveness (ψ61) is not zero. N/A 

4.2.14 
H"#.'.%#: The correlation (ψ) between Program Understanding and Organization’s Risk-Taking (ψ71) is zero. 
H&#.'.%#: The correlation (ψ) between Program Understanding and Organization’s Risk-Taking (ψ71) is not zero. N/A 

4.2.15 
H"#.'.%): The correlation (ψ) between Program Understanding and Organization’s Adaptability (ψ42) is zero. 
H&#.'.%): The correlation (ψ) between Program Understanding and Organization’s Adaptability (ψ42) is not zero. N/A 

4.2.16 
H"#.'.%*: The correlation (ψ) between Program Involvement and Organization’s Innovativeness (ψ52) is zero. 
H&#.'.%*: The correlation (ψ) between Program Involvement and Organization’s Innovativeness (ψ52) is not zero. Reject 

4.2.17 
H"#.'.%+: The correlation (ψ) between Program Involvement and Organization’s Proactiveness (ψ62) is zero. 
H&#.'.%+: The correlation (ψ) between Program Involvement and Organization’s Proactiveness (ψ62) is not zero. Reject 

4.2.18 
H"#.'.%,: The correlation (ψ) between Program Involvement and Organization’s Risk-Taking (ψ72) is zero. 
H&#.'.%,: The correlation (ψ) between Program Involvement and Organization’s Risk-Taking (ψ72) is not zero. Reject 

4.2.19 
H"#.'.%-: The correlation (ψ) between Program’s Financial Salience and Organization’s Adaptability (ψ43) is zero. 
H&#.'.%-: The correlation (ψ) between Program’s Financial Salience and Organization’s Adaptability (ψ43) is not zero. N/A 
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Hypothesis 
Number Hypothesis Statement Correlation 

Result 

4.2.20 
H"#.'.'": The correlation (ψ) between Program’s Financial Salience and Organization’s Innovativeness (ψ53) is zero. 
H&#.'.'": The correlation (ψ) between Program’s Financial Salience and Organization’s Innovativeness (ψ53) is not zero. N/A 

4.2.21 
H"#.'.'%: The correlation (ψ) between Program’s Financial Salience and Organization’s Proactiveness (ψ63) is zero. 
H&#.'.'%: The correlation (ψ) between Program’s Financial Salience and Organization’s Proactiveness (ψ63) is not zero. N/A 

4.2.22 
H"#.'.'': The correlation (ψ) between Program’s Financial Salience and Organization’s Risk-Taking (ψ73) is zero. 
H&#.'.'': The correlation (ψ) between Program’s Financial Salience and Organization’s Risk-Taking (ψ73) is not zero. N/A 

4.2.23 
H"#.'.'(: The correlation (ψ) between Program’s Financial Salience and Organization’s Focal Emphasis (ψ83) is zero. 
H&#.'.'(: The correlation (ψ) between Program’s Financial Salience and Organization’s Focal Emphasis (ψ83) is not zero. N/A 

4.2.24 
H"#.'.'#: The correlation (ψ) between Organization’s Adaptability and Organization’s Focal Emphasis (ψ84) is zero. 
H&#.'.'#: The correlation (ψ) between Organization’s Adaptability and Organization’s Focal Emphasis (ψ84) is not zero. N/A 

4.2.25 
H"#.'.'): The correlation (ψ) between Organization’s Innovativeness and Organization’s Focal Emphasis (ψ85) is zero. 
H&#.'.'): The correlation (ψ) between Organization’s Innovativeness and Organization’s Focal Emphasis (ψ85) is not zero. N/A 

4.2.26 
H"#.'.'*: The correlation (ψ) between Organization’s Proactiveness and Organization’s Focal Emphasis (ψ86) is zero. 
H&#.'.'*: The correlation (ψ) between Organization’s Proactiveness and Organization’s Focal Emphasis (ψ86) is not zero. N/A 

4.2.27 
H"#.'.'+: The correlation (ψ) between Organization’s Risk-Taking and Organization’s Focal Emphasis (ψ87) is zero. 
H&#.'.'+: The correlation (ψ) between Organization’s Risk-Taking and Organization’s Focal Emphasis (ψ87) is not zero. N/A 

 N/A: One or both of the latent variables were not determined to have adequate model fit.  
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Appendix 6.50. Hypothesis Testing Results for Objective 4.3: Evaluate Construct Redundancy Comparing a One-Factor Constrained Model to a Two-
Factor Unconstrained Model for Latent Variables Measured with the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement 

Construct 
Redundancy 
Result 

4.3.1 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for adherence management – 
counseling and workload impact is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for adherence management – 
counseling and workload impact is greater than -0.01. 

Reject 

 Δ: change; CFI: comparative fit index  
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Appendix 6.51. Hypothesis Testing Results for Objective 4.4: Evaluate Construct Redundancy Comparing a One-Factor Constrained Model to a Two-
Factor Unconstrained Model for Latent Variables Measured with the Pharmacist Questionnaire 

Hypothesis 
Number Hypothesis Statement 

Construct 
Redundancy 
Result 

4.4.1 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s innovativeness is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s innovativeness is greater than -0.01. 

Reject 

4.4.2 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s proactiveness is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s proactiveness is greater than -0.01. 

Reject 

4.4.3 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s risk-taking is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for program involvement and 
organization’s risk-taking is greater than -0.01. 

Reject 

4.4.4 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
innovativeness and organization’s proactiveness is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
innovativeness and organization’s proactiveness is greater than -0.01. 

Fail to Reject 

4.4.5 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
innovativeness and organization’s risk-taking is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
innovativeness and organization’s risk-taking is greater than -0.01. 

Fail to Reject 
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Hypothesis 
Number Hypothesis Statement 

Construct 
Redundancy 
Result 

4.4.6 

H0: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
proactiveness and organization’s risk-taking is less than or equal to -0.01. 
HA: The ΔCFI between the one-factor constrained model and the two-factor unconstrained model for organization’s 
proactiveness and organization’s risk-taking is greater than -0.01. 

Fail to Reject 

 Δ: change; CFI: comparative fit index  
 

  



 

 

 

651 

Appendix 6.52. Hypothesis Testing Results for Objective 4.5: Determine the Relationship Between Latent Variables and Quality Measure Performance 
in Community Pharmacies 

Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.1.1 
H"#.).%.%: The relationship (β1) between Adherence Management – services and Diabetes Medication Adherence is zero. 
H&#.).%.%: The relationship (β1) between Adherence Management – services and Diabetes Medication Adherence is not zero. N/A 

4.5.1.2 
H"#.).%.': The relationship (β2) between Adherence Management – counseling and Diabetes Medication Adherence is zero. 
H&#.).%.': The relationship (β2) between Adherence Management – counseling and Diabetes Medication Adherence is not zero. 

Fail to 
Reject 

4.5.1.3 
H"#.).%.(: The relationship (β3) between Asthma Management and Diabetes Medication Adherence is zero. 
H&#.).%.(: The relationship (β3) between Asthma Management and Diabetes Medication Adherence is not zero. N/A* 

4.5.1.4 
H"#.).%.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Diabetes Medication Adherence is zero. 
H&#.).%.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Diabetes Medication Adherence is not zero. N/A 

4.5.1.5 
H"#.).%.): The relationship (β5) between Chronic Disease Management and Diabetes Medication Adherence is zero. 
H&#.).%.): The relationship (β5) between Chronic Disease Management and Diabetes Medication Adherence is not zero. N/A 

4.5.1.6 
H"#.).%.*: The relationship (β6) between Non-Dispensing Ability and Diabetes Medication Adherence is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and Diabetes Medication Adherence is not zero. N/A 

4.5.1.7 
H"#.).%.+: The relationship (β7) between Workload Impact and Diabetes Medication Adherence is zero. 
H&#.).%.+: The relationship (β7) between Workload Impact and Diabetes Medication Adherence is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.2.1 
H"#.).'.%: The relationship (β1) between Adherence Management – services and Cholesterol Medication Adherence is zero. 
H&#.).'.%: The relationship (β1) between Adherence Management – services and Cholesterol Medication Adherence is not zero. N/A 

4.5.2.2 
H"#.).'.': The relationship (β2) between Adherence Management – counseling and Cholesterol Medication Adherence is zero. 
H&#.).'.': The relationship (β2) between Adherence Management – counseling and Cholesterol Medication Adherence is not zero. 

Fail to 
Reject 

4.5.2.3 
H"#.).'.(: The relationship (β3) between Asthma Management and Cholesterol Medication Adherence is zero. 
H&#.).'.(: The relationship (β3) between Asthma Management and Cholesterol Medication Adherence is not zero. N/A* 

4.5.2.4 
H"#.).'.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Cholesterol Medication Adherence is zero. 
H&#.).'.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Cholesterol Medication Adherence is not zero. N/A 

4.5.2.5 
H"#.).'.): The relationship (β5) between Chronic Disease Management and Cholesterol Medication Adherence is zero. 
H&#.).'.): The relationship (β5) between Chronic Disease Management and Cholesterol Medication Adherence is not zero. N/A 

4.5.2.6 
H"#.).'.*: The relationship (β6) between Non-Dispensing Ability and Cholesterol Medication Adherence is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and Cholesterol Medication Adherence is not zero. N/A 

4.5.2.7 
H"#.).'.+: The relationship (β7) between Workload Impact and Cholesterol Medication Adherence is zero. 
H&#.).'.+: The relationship (β7) between Workload Impact and Cholesterol Medication Adherence is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.3.1 
H"#.).(.%: The relationship (β1) between Adherence Management – services and Hypertension Medication Adherence is zero. 
H&#.).(.%: The relationship (β1) between Adherence Management – services and Hypertension Medication Adherence is not zero. N/A 

4.5.3.2 
H"#.).(.': The relationship (β2) between Adherence Management – counseling and Hypertension Medication Adherence is zero. 
H&#.).(.': The relationship (β2) between Adherence Management – counseling and Hypertension Medication Adherence is not zero. 

Fail to 
Reject 

4.5.3.3 
H"#.).(.(: The relationship (β3) between Asthma Management and Hypertension Medication Adherence is zero. 
H&#.).(.(: The relationship (β3) between Asthma Management and Hypertension Medication Adherence is not zero. N/A* 

4.5.3.4 
H"#.).(.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Hypertension Medication Adherence is zero. 
H&#.).(.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Hypertension Medication Adherence is not zero. N/A 

4.5.3.5 
H"#.).(.): The relationship (β5) between Chronic Disease Management and Hypertension Medication Adherence is zero. 
H&#.).(.): The relationship (β5) between Chronic Disease Management and Hypertension Medication Adherence is not zero. N/A 

4.5.3.6 
H"#.).(.*: The relationship (β6) between Non-Dispensing Ability and Hypertension Medication Adherence is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and Hypertension Medication Adherence is not zero. N/A 

4.5.3.7 
H"#.).(.+: The relationship (β7) between Workload Impact and Hypertension Medication Adherence is zero. 
H&#.).(.+: The relationship (β7) between Workload Impact and Hypertension Medication Adherence is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.4.1 
H"#.).#.%: The relationship (β1) between Adherence Management – services and Asthma Controller Therapy Use is zero. 
H&#.).#.%: The relationship (β1) between Adherence Management – services and Asthma Controller Therapy Use is not zero. N/A 

4.5.4.2 
H"#.).#.': The relationship (β2) between Adherence Management – counseling and Asthma Controller Therapy Use is zero. 
H&#.).#.': The relationship (β2) between Adherence Management – counseling and Asthma Controller Therapy Use is not zero. 

Fail to 
Reject 

4.5.4.3 
H"#.).#.(: The relationship (β3) between Asthma Management and Asthma Controller Therapy Use is zero. 
H&#.).#.(: The relationship (β3) between Asthma Management and Asthma Controller Therapy Use is not zero. N/A 

4.5.4.4 
H"#.).#.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Asthma Controller Therapy Use is zero. 
H&#.).#.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Asthma Controller Therapy Use is not zero. N/A 

4.5.4.5 
H"#.).#.): The relationship (β5) between Chronic Disease Management and Asthma Controller Therapy Use is zero. 
H&#.).#.): The relationship (β5) between Chronic Disease Management and Asthma Controller Therapy Use is not zero. N/A 

4.5.4.6 
H"#.).#.*: The relationship (β6) between Non-Dispensing Ability and Asthma Controller Therapy Use is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and Asthma Controller Therapy Use is not zero. N/A 

4.5.4.7 
H"#.).#.+: The relationship (β7) between Workload Impact and Asthma Controller Therapy Use is zero. 
H&#.).#.+: The relationship (β7) between Workload Impact and Asthma Controller Therapy Use is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.5.1 
H"#.*.).%: The relationship (β1) between Adherence Management – services and High-Risk Medication Use in Elderly is zero. 
H&#.*.).%: The relationship (β1) between Adherence Management – services and High-Risk Medication Use in Elderly is not zero. N/A 

4.5.5.2 
H"#.*.).': The relationship (β2) between Adherence Management – counseling and High-Risk Medication Use in Elderly is zero. 
H&#.*.).': The relationship (β2) between Adherence Management – counseling and High-Risk Medication Use in Elderly is not zero. 

Fail to 
Reject 

4.5.5.3 
H"#.*.).(: The relationship (β3) between Asthma Management and High-Risk Medication Use in Elderly is zero. 
H&#.*.).(: The relationship (β3) between Asthma Management and High-Risk Medication Use in Elderly is not zero. N/A* 

4.5.5.4 
H"#.*.).#: The relationship (β4) between Pharmacist-Prescriber Relationship and High-Risk Medication Use in Elderly is zero. 
H"#.*.).#: The relationship (β4) between Pharmacist-Prescriber Relationship and High-Risk Medication Use in Elderly is zero. N/A 

4.5.5.5 
H"#.*.).): The relationship (β5) between Chronic Disease Management and High-Risk Medication Use in Elderly is zero. 
H&#.*.).): The relationship (β5) between Chronic Disease Management and High-Risk Medication Use in Elderly is not zero. N/A 

4.5.5.6 
H"#.*.).*: The relationship (β6) between Non-Dispensing Ability and High-Risk Medication Use in Elderly is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and High-Risk Medication Use in Elderly is not zero. N/A 

4.5.5.7 
H"#.*.).+: The relationship (β7) between Workload Impact and High-Risk Medication Use in Elderly is zero. 
H&#.*.).+: The relationship (β7) between Workload Impact and High-Risk Medication Use in Elderly is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

4.5.6.1 
H"#.*..*.%: The relationship (β1) between Adherence Management – services and Generic Dispensing Rate is zero. 
H&#.*..*.%: The relationship (β1) between Adherence Management – services and Generic Dispensing Rate is not zero. N/A 

4.5.6.2 
H"#.*..*.': The relationship (β2) between Adherence Management – counseling and Generic Dispensing Rate is zero. 
H&#.*..*.': The relationship (β2) between Adherence Management – counseling and Generic Dispensing Rate is not zero. 

Fail to 
Reject 

4.5.6.3 
H"#.*..*.(: The relationship (β3) between Asthma Management and Generic Dispensing Rate is zero. 
H&#.*..*.(: The relationship (β3) between Asthma Management and Generic Dispensing Rate is not zero. N/A* 

4.5.6.4 
H"#.*..*.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Generic Dispensing Rate is zero. 
H&#.*..*.#: The relationship (β4) between Pharmacist-Prescriber Relationship and Generic Dispensing Rate is not zero. N/A 

4.5.6.5 
H"#.*..*.): The relationship (β5) between Chronic Disease Management and Generic Dispensing Rate is zero. 
H&#.*..*.): The relationship (β5) between Chronic Disease Management and Generic Dispensing Rate is not zero. N/A 

4.5.6.6 
H"#.*..*.*: The relationship (β6) between Non-Dispensing Ability and Generic Dispensing Rate is zero. 
H&#.*.*: The relationship (β6) between Non-Dispensing Ability and Generic Dispensing Rate is not zero. N/A 

4.5.6.7 
H"#.*..*.+: The relationship (β7) between Workload Impact and Generic Dispensing Rate is zero. 
H&#.*..*.+: The relationship (β7) between Workload Impact and Generic Dispensing Rate is not zero. 

Fail to 
Reject 
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Hypothesis 
Number Hypothesis Statement Coefficient 

Result 

 

N/A: not applicable because latent variable was not found to have adequate model fit and could, therefore, not be used to test its 
association with the medication-related outcome. 
* Association not tested because it was determined there was no conceptual basis to assess the relationship between the latent variable 
and outcome. 
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