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ABSTRACT 

 

Objectives: To assess changes in the incidence of Quality Related Events (QREs) and 

adoption of patient safety attitudes after guided Pharmacy Quality Commitment (PQC) 

implementation.  

Methods: Twenty-one pharmacies were randomized to standard PQC practices (control) 

or guided PQC implementation (treatment). Pharmacy staff completed retrospective pre-

post safety culture questionnaires, of which validity and reliability were assessed by 

Rasch analysis. Binomial and linear regression analyses were employed to examine 

changes in QREs rates and attitudes, respectively.  

Results: During the 2-month study period 3,343 QREs were reported. At baseline, no 

difference in the average QRE rate was identified between groups. Treatment QRE 

reporting rates differed in one category post treatment (more incorrect safety caps QREs 

reported in treatment group, p<0.034).  Attitude improvement in the treatment group was 

36% greater than in control (p<0.0001). The questionnaire demonstrated acceptable 

reliability and validity.  

Conclusions: Guided PQC implementation increased reporting of certain QREs and 

increased the safety attitudes.  
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Chapter 1:  INTRODUCTION 

1.1 Background 

The benchmark report To Err is Human: Building a Safer Health System issued 

by the Institute of Medicine (IOM) in 1999 highlighted the need to identify and quantify 

and the causes of medication errors((1999). This call for cultural change heightened 

awareness and made patient safety is an issue of concern for all healthcare providers and 

institutions providing services to patients.  Since the report, many quality improvement 

techniques have been implemented to reduce the incidence of medication errors such as 

reporting and analyzing near-miss errors (those that are detected before reaching a 

patient). 

The provision for voluntary reporting systems established by the Patient Safety 

and Quality Improvement Act of 2005 was designed to enhance data availability and 

ultimately to improve patient safety and quality in health care. The Act provides 

confidentiality protection and Federal privilege for patient safety information. Once 

reported, patient safety data are called patient safety work products. According to the Act, 

the Agency for Healthcare Research and Quality (AHRQ) has authorized patient safety 

organizations (PSO) to collect and review these patient safety products. The law was 

drafted as a response to recommendations in To Err Is Human. Continuous Quality 

Improvement (CQI) will provide a systematic process for the analysis of medication 

errors. The findings can be used to formulate appropriate solutions and to develop or 

improve pharmacy systems to prevent or reduce future errors. 
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Pharmacy Quality Commitment (PQC™) is a systematic CQI program that was 

developed to help pharmacists identify, evaluate, and prevent medication errors(Alliance 

for Patient Medication Safety, 2011).  ―Medication error‖ is defined by The National 

Coordinating Council for Medication Error Reporting and Prevention (NCCMERP). ―A 

medication error is any preventable event that may cause or lead to inappropriate 

medication use or patient harm while the medication is in the control of the health care 

professional, patient, or consumer.‖ Medication errors are also sometimes referred to as 

―patient safety events.‖ The Agency for Health Research and Quality (AHRQ) defines a 

patient safety event as: 1) an incident that reaches the patient regardless of harm; 2) a 

near miss or close call, that does not reach the patient; or 3) an unsafe condition (The 

Agency of Health Research and Quality). PQC™ uses the definitions from both 

NCCMERP and AHRQ and describes medication errors and patient safety events as 

―Quality-related events or (QREs)‖ (Alliance for Patient Medication Safety, 2011). CQI 

is ―a system of standards and procedures to identify and evaluate quality-related events 

and improve patient care.‖(Alliance for Patient Medication Safety, 2011) Thus, CQI 

helps pharmacists decrease errors by examining their processes to determine the root 

causes of QREs: CQI has improved performance for many industries (Bhuiyan, Baghel, 

& Wilson, 2006; Breiter & Bloomquist, 1998; Stamou et al., 2008). One study conducted 

in Canadian community pharmacies found that CQI implementation resulted in 

improvements in 7 areas of patient safety including patient information, drug 

information, communication of drug orders, drug labeling and packaging, drug 

standardization and distribution (Boyle, Ho, MacKinnon, Mahaffey, & Taylor, 2012). 

Although the benefits of CQI have been clearly demonstrated in pharmacy, 
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implementation challenges have been noted (Boyle, MacKinnon, Mahaffey, Duggan, & 

Dow, 2012).  The approach taken by PQC™ is to create a system to identify threats to 

quality so that those threats can be addressed. PQC™ requires pharmacy staff to be 

trained to track quality mistakes (or errors) that occur in the pharmacy and to examine 

whether those errors cause harm to patients and implement changes to prevent future 

errors. 

Creating a culture of patient safety is a critical component of safe medication use. 

A culture of patient safety refers to management, beliefs, staff values and norms 

regarding how members of an organization should behave and includes policies and 

procedures (Guldenmund, 2000; Reason, 1998; Joann S Sorra & Dyer, 2010). The safety 

culture of a health care organization is an indicator of the quality of care provided to 

patients; assessing pharmacy safety culture has been attempted by organizations in many 

countries.  For example, in  the United Kingdom (UK) the Manchester Patient Safety 

Assessment has been created and validated in primary care setting and has been used to 

evaluate patient safety culture in community pharmacies (Ashcroft, Morecroft, Parker, & 

Noyce, 2005). The institute for Safe Medication Practice (ISMP) has also developed a 

tool to assess the medication safety practices in hospital pharmacies (Agency for 

Healthcare Research and Quality). Recently, AHRQ has developed and conducted 

psychometric analysis of the Pharmacy Survey on Patient Safety Culture, an instrument 

designed to evaluate patient safety culture in community pharmacy in United States (US).  

There are many potential benefits of CQI.  For example, the systematic 

investigation and monitoring of workflow process has the potential to detect and 
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eliminate causes of operational inefficiencies, poor quality, and waste.  PQC™ is one 

CQI program that can be used by community pharmacies but its effects have not been 

measured in an empirical investigation.   

Over the past decade 18 states have adopted laws requiring pharmacies to 

implement CQI programs ("State Regulations," 2013). Given these trends, it is important 

to understand to what extent PQC™ benefits community pharmacy. It may be expected 

that PQC™ would improve patient safety but the empirical results of PQC™ 

implementation remain unclear because its effects have not been studied in a randomized 

controlled fashion. Therefore, this study fills the knowledge gap by estimating the impact 

PQC™ has on the quality of pharmacy systems by using single-blind randomized 

controlled study designed to assess the effects and to control for confounders.  This 

information will help pharmacists and pharmacies make informed decisions concerning 

whether to fully implement the PQC™ program.   

1.3 Purpose of the study  

This study aimed to examine the consequences of fully implementing PQC™ in 

community pharmacies. The outcome of interest is the change in quality-related events 

reported. The study added information to the empirical literature concerning the impact 

of a quality improvement program and may provide evidence as to whether PQC™ 

promotes patient safety culture within a community pharmacy.  
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1.4 Research Questions 

The specific research questions addressed by this study involved assessing the 

impact of fully implementing PQC™ in pharmacies. More specifically, this study aimed: 

1) to assess the change in monthly rates of reported QREs that reach the patient (errors) 

and do not reach patient (―near-miss QRE‖ or ―near misses‖) in a set of randomly 

selected community pharmacies in chain X that have fully incorporated the PQC™ 

System compared to a control group of randomly selected community pharmacies in 

chain X that have not fully implemented the PQC™ system; and 2) to measure pharmacy 

staff attitudes towards patient safety culture before and after the study and to compare 

ways in which staff attitudes vary by position (pharmacists versus other pharmacy staff). 

1.5 Hypothesis Statements 

The following null hypotheses (H0) were tested: 

H0:1.1  There is no change in monthly rates of reported QRE that did not reach the patient 

(―near-miss QRE‖ or ―near miss‖) before and after full PQC implementation. 

H0:1.2  There is no change in monthly rates of reported QREs that did not reach the patient 

in pharmacies that did not fully implement PQC (control group pharmacies).  

H0:1.3  There is no difference in the change in monthly rates of reported QREs that did not 

reach the patient between treatment and control group pharmacies. 
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H0:2.1  There is no change in monthly rates of reported QREs that reach the patient 

(―patient-discovered QRE‖ or ―error‖) before and after full PQC™ implementation. 

H0:2.2  There is no change in monthly rates of reported QREs that reach the patient in 

pharmacies that did not fully implement PQC (control group pharmacies).  

H0:2.3  There is no difference in the change in monthly rates of reported QREs that reach 

the patient between treatment and control group pharmacies. 

H0:3.1  There is no change in pharmacy staff‘s attitudes towards patient safety culture 

before and after PQC™ implementation. 

H0:3.2  There is no difference in change in pharmacy staff‘s attitudes towards patient 

safety culture before and after full PQC™ implementation. 

H0:3.3  There is no change in pharmacy staff‘s attitudes towards patient safety culture over 

time between treatment and control group pharmacies. 

 

1.6 List of Acronyms 

AHRQ    –    The Agency for Healthcare Research and Quality 

CQI –  Continuous Quality Improvement 

IOM – The institute of Medicine 

ISMP – The institute for Safe Medication Practice 
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PQC™ – Pharmacy Quality Commitment 

PSO – Patient Safety Organizations 

PSWP – Patient Safety Work Product 

QREs – Quality-Related Events 
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Chapter 2: REVIEW OF THE LITERATURE 

2.1 Introduction 

This chapter is a review of the literature relevant to this Thesis. The literature review will 

cover: Health care quality Improvement; medication errors; patient safety culture; 

Continuous Quality Improvement (CQI); the Pharmacy Quality Commitment system 

(PQC™); and the Systematic design of Instruction. 

2.2 Health Care Quality Improvement 

Even though the United States (US) is an industrial country, the quality of health care still 

has some gaps. Originally, the Institute of Medicine (IOM) addressed quality issues in 

healthcare in 1996 (Chassin & Galvin, 1998). In 1999, To Err is Human examined the 

problems of quality in health care. The report estimated that 2.9% to 3.7% of hospital 

admissions involved adverse events that caused 44,000 to 98,000 deaths each year and 

estimated that half of these deaths were preventable (Kohn et al., 1999). The report 

addressed the gaps between the expectation of a safe national health care system and the 

reality of poor health care quality. While these gaps have not been fully addressed to 

date, the reports brought attention to the need for quality improvement in the US health 

care system. 

The IOM‘s 2001 follow-up report, Crossing the Quality Chasm, strongly emphasized the 

need for quality improvement in the US health care system.  Many people were not 

receiving needed care (Kohn, Corrigan, & Donaldson, 2001)  while others received care 

they did not need (Kohn et al., 2001). For example, RAND revealed that adult Americans 
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received only approximately one-half of the medical services recommended by guidelines 

or well-published literature (McGlynn et al., 2003) while 30 percent of healthcare 

expenditures were the result of poor quality of care, including overuse, misuse, and waste 

(2003).  

The gaps also consisted of medical errors, delayed treatment, poor patient satisfaction 

with health care services, and service disparities among socioeconomics groups. 

Estimates suggest that the US wastes $420 billion annually due to poor quality of medical 

care (2003).  Obviously, the US health care system is complex and blaming individuals 

will not improve the quality of care or close quality gaps. Therefore, quality improvement 

should be applied to all health care settings at all levels of the hierarchy within each 

setting (Chassin Mr & the National Roundtable on Health Care, 1998).  

2.2.1 Definition of Quality of Care 

Several definitions of quality of care have been used.  For example, the IOM defined 

quality as the ―the degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes and are consistent with current 

professional knowledge.‖ (Aspden, 2004) Harteloh reviewed multiple concepts of quality 

and concluded the meaning of quality in health care as ―an optimal balance between 

possibilities realized and a framework of norms and values.‖ (Harteloh, 2003) Warholak 

merged various definitions of quality improvement to include care that meets the 

following 5 components: 1) increases the probability of positive outcomes; 2) decreases 

the probability of negative outcomes; 3) corresponds with current medical knowledge; 4) 
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offers the patient what he wants; and (5) provides the patient with what he needs 

(Warholak & Nau, 2010).   

2.2.2 Development of Quality Improvement in Health Care System 

In 1914, Dr. Codman, a physician at the Massachusetts General Hospital in Boston, was 

among the first who to spotlight poor quality in health care (Madhok, 2002). Motivated 

by poor results from surgical procedures, he developed an approach in which he collected 

and analyzed results of procedures for each patient while focusing on long-term outcomes 

(Rodkey & Itani, 2009). For this work, he was provided recognition when the Joint 

Commission created the Codman Award. Following the work of Codman was Dr. Avis 

Donabedian the second scholar in quality improvement field.  Dr. Donabedian proposed 

the structure-process-outcome, framework of quality, to systematize the assessment of 

quality (Donabedian, 1988).  

The following era brought multiple reports from the IOM. The second report of the IOM, 

Crossing the Quality Chasm revealed the US health care delivery system was inconsistent 

and failed to distribute high quality of health care properly to all people (Kohn et al., 

2001).  The report, established the six domains for better health care delivery: 

Safe - avoiding injuries to patients from the care that is intended to help them; 

Effective - providing services based on scientific knowledge to all who could benefit, and 

refraining from providing services to those not likely to benefit; 
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Patient-centered - providing care that is respectful of and responsive to individual patient 

preferences, needs, and values, and ensuring that patient values guide all clinical 

decisions; 

Timely - reducing waits and sometimes harmful delays for both those who receive and 

those who give care; 

Efficient - avoiding waste, including waste of equipment, supplies, ideas, and energy; and 

Equitable - providing care that does not vary in quality because of personal 

characteristics such as gender, ethnicity, geographic location, and socioeconomic status; 

If care is prioritized in accordance with these six domains, the IOM asserts that health 

care services delivered to patients should be safer, more reliable, more accessible, and 

more available (Kohn et al., 2001).   

The report also created ten simple rules to help redesigning healthcare system. They are 

as follows: 

Care is based on continuous healing relationships. Patients should obtained health care 

service whenever they need it. Healthcare should be accessible through many routes of 

contact; not only face-to-face visits, but also internet, telephone, and other routes.  

Care is customized according to patient needs and values. Care should be specific to 

patient choices and preferences. It should be designed to correspond to patients‘ needs. 

The patient is the source of control.  The information should be available to and facilitate 

a patient to control decisions based on the impact of options they decide to take. 
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Knowledge is shared and information flows freely. Patients should have a right to access 

to their own medication record and health information. Furthermore, clinicians should 

share the information and knowledge with patients for effective communication. 

Decision making is evidence-based. Patients should receive service based on the best 

scientific knowledge regardless of where the patients receive care or who provides care. 

Safety is a system property. Patients should be protected from any harm from medical 

errors. More attention should focus on ensuring health care system is safe and risk is 

reduced.  

Transparency is necessary.  The system should allow patients and their family members 

to access information and to make decisions more effectively. The system‘s performance 

of safety, evidence-based practice, and patient satisfaction should also be included in the 

information.  

Needs are anticipated. Patient‘s needs should be anticipated. 

Waste is continuously decreased. Patients‘ time and resources should not be wasted.  

Cooperation among clinicians is a priority. Effective communication and collaboration 

between clinicians and organizations should be actively emphasized to facilitate sharing 

information cooperation.  

In 2003, the IOM report, Patient Safety: Achieving a New Standard of Care, 

recommended that effective management of patient safety information is needed and 

suggests strategies to reduce medication errors (Aspden, 2004).  
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2.3 Medication errors 

2.3.1 Quality-related events (QREs) 

To Err is Human defined medical errors as ―the failure of a planned action to be 

completed as intended (i.e., error of execution), or the use of a wrong plan to achieve an 

aim (i.e., error of planning).‖ However, since the above definition is insufficient to cover 

omission, the IOM revised the definition of medical errors in 2004 as ―the failure of a 

planned action to be completed as intended (i.e., error of execution), or the use of a 

wrong plan to achieve an aim (i.e., error of planning).‖ An error may be an act of 

commission or an act of omission (Aspden, 2007). There are multiple sources of 

medication errors in the healthcare system (Aspden, 2007).  

The National Coordinating Council for Medication Error Reporting and Prevention at the 

second meeting on September 21, 1995 defined medication errors as ―any preventable 

event that may cause or lead to inappropriate medication use or patient harm while the 

medication is in the control of the health care professional, patient, or consumer. Such 

events may be related to professional practice, health care products, procedures, and 

systems, including prescribing; order communication; product labeling, packaging, and 

nomenclature; compounding; dispensing; distribution; administration; education; 

monitoring; and use.‖ (The National Coordinating Council for Medication Error 

Reporting and Prevention, 1995) Similarly, the Agency for Health Research and Quality 

has established a broader term, patient safety event which is defined as: 1) an incident 

which is described as patient safety event that reaches the patient regardless of being 
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harm or not; 2) a near miss or close call, which is an event that does not reach the patient; 

or 3) an unsafe condition (The Agency of Health Research and Quality).  

The Pharmacy Quality Commitment system (PQC™) has embraced the definitions from 

both the National Coordinating Council for Medication Error Reporting and Prevention 

and the Agency for Health Research and Quality and describes medication errors and 

patient safety events as ―Quality-related events‖ or QREs (Alliance for Patient 

Medication Safety, 2011). Therefore, the term QREs is associated with a broader 

definition. 

QREs could be defined as errors resulted from any failures occurring in the prescription 

process (i.e., incorrect drug, dose, or patient), regardless of whether they reached the 

patient or do not reach the patient (i.e., near-misses and errors). QREs could be defined 

by focusing on the causes of medication errors within the system, for instance, a failure to 

detect drug-drug interaction. Hence, the definitions differ depending on state and 

countries or quality improvement program used (Nova Scotia College of Pharmacy, 

2010; Ryle & Young, 2005; House Bill 2255, Amending Title 32, Chapter 18, Article 3, 

ARS §32-1973, Arizona Administration Code R4-23-110) 

2.3.2 Reporting on Health Care Quality 

Transparency is a critical issue of quality in healthcare. The public expects to see reports 

on the quality of the healthcare system, including hospitals, ambulatory care, nursing 

home, or community pharmacies. The National Committee for Quality for Quality 

Assurance has used the Healthcare Effectiveness Data and Information Set, a set of 
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performance index to report on the quality of health plans for several years. Report cards 

on hospital performance and health care professional are published electronically on the 

website created by the Joint Commission and the Centers for Medicare and Medicaid 

Services and quality improvement information is increasingly utilized. Pharmacy 

performance reports are similar to other performance report cards for other healthcare 

providers. The propose of pharmacy report cards are to enhance continuous quality 

improvement, to set benchmarks for pharmacies, to compare with the other pharmacies, 

to put pressure on pharmacies to raise their performance, and to increase best practice in 

healthcare quality (Warholak & Nau, 2010).   

Medication error reporting is an important health care quality index. The presence of 

incentives or discouragement for reporting, and the accuracy and completeness of the 

reports have an impact on reporting effectiveness. However, it is a sensitive topic since 

the health care professional involved in the error often feels shame and fears legal 

repercussion, which is a significant barrier to error reduction (Lucian L. Leape, 1997; 

Stump, 2000). 

Errors were previously thought to be caused by individuals; the person perspective. One 

of the reasons was because health care professionals are trained with expectation of error-

free practice, meaning mistakes are unacceptable; and they were trained to be responsible 

for the patient. Consequently, they often feel ashamed and incompetent when errors 

occurr regardless of whether the errors were inevitable (Lucian L. Leape, 1997). Errors 

were presumed as someone‘s fault; by a lack of attention and being careless during 

working. Emerging from the idea of errors occurred because of an individuals‘ fault, the 
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approach of ―blame and train‖ was used for error reduction and prevention. Conversely, 

this approach made many health care professionals reluctant to report and discuss the 

errors. Consequently, the fewer number of reported incidents, the less likelihood the 

system problem will be identified, analyzed and solved. Overall, the ―blame and train‖ 

approach threatens the process of error reduction (Lucian L Leape et al., 1995; Lucian L. 

Leape, 1997).    

This attitude has been changing to more of a systems perspective in recent years (Bates et 

al., 1995; Lucian L Leape et al., 1995; Lucian L. Leape, 2009). That is, errors are often 

now considered to be a result of multiple sources rather than one individual‘s fault. The 

principle is that the causes of errors are not the malpractice of one individual, but rather 

from an inefficient, error-prone system. Therefore, the approach to solving these 

medication errors must involve fixing the system (Kohn et al., 1999; Lucian L Leape et 

al., 1995; Lucian L. Leape, 2009).  

Efforts to change to a systems approach were made in many health system pharmacies.   

The pharmacy clinical coordinator was often placed in charge of reviewing literature and 

leading expert a panel to re-design the medication use process. The systems were 

redesigned with the following assumptions: reporting should be identity-free and free 

from punishment to enhance medication error-reporting; grading and grouping errors are 

required to identify areas for improvement; and near-miss errors are valuable sources of 

detecting inefficiency in a system (Stump, 2000). One successful example of this system 

theory approach was the computerized physician order entry system into the hospital 

medication-use process. As a result, some studies reported that the computerized 
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physician order entry systems can reduce medication errors (Bates et al., 1998; Bates et 

al., 1999).   Another example of successful implementation of system theory in 

medication use is electronic prescribing which has the potential to significantly improve 

patient safety and quality by preventing medication errors (Warholak & Rupp, 2009). 

The anonymity component of a systems approach is very import. Stump found that the 

number of error reports submitted increased with anonymity, thus leading to a larger 

dataset of medication errors for analysis. In turn, it created motivation for quality 

improvement and measurement (Stump, 2000). 

2.3.3 Incidence of Medication errors 

Healthcare involves high risk for mortality and morbidity due to both unpreventable and  

 

preventable failures; its risk is as high as other error-critical industries, such as aviation,  

 

chemical, and nuclear energy (Colla, Bracken, Kinney, & Weeks, 2005).In hospitals, the 

IOM reported prescribing error rates in hospital reported range from 12.3 – 1,400 errors 

per 1,000 admissions, 0.61 – 56 errors per 1,000 orders, and 1.5 – 9.9 errors per 100 

opportunities for error (Aspden, 2007).In the US, it was reported the average rates of 

errors occurring in hospital ranging from 3.2 to 362 errors per 100 admissions from 1995-

2007(Bates et al., 1995; Kaushal et al., 2001; Lesar, Briceland, & Stein, 1997; Scarsi, 

Fotis, & Noskin, 2002; Terceros, Chahine-Chakhtoura, Malinowski, & Rickley, 2007). 

From 100 medication orders, there were approximately 0.2 – 15.4 errors occurring in 

1991 – 2007 (Blum, Abel, Urbanski, & Pierce, 1988; Bobb et al., 2004; Cimino, 

Kirschbaum, Brodsky, & Shaha, 2004; Folli, Poole, Benitz, & Russo, 1987; Hendey, 

Barth, & Soliz, 2005; Johnson, Butta, Donohue, Glenn, & Holtzman, 1996; Kaushal et 
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al., 2001; Lesar et al., 1997; Lewis et al., 2009; Morrill & Barreuther, 1988; Schumock, 

Guenette, Keys, & Hutchinson, 1994; StClair & Ofosu, 1995; Togashi et al., 1991; Wang 

et al., 2007)  Interestingly, the more recent the reports of medication incidence, the higher 

the error rates are (Table 2.1). This could mean that health care professionals are 

becoming more accepting of error reporting and are thus are reporting more errors.  

Table 2.1 Studies reporting error per 100 admissions in hospital in US 

Study Setting Study 

period 

Total 

admissions 

Errors per 100 

admissions 

Bates et al. 

(1995) 
Teaching hospitals 6 months 21,412 3.2 

Lesar et al. 

(1997) 
Teaching hospital 9 years 211,635 5.3 

Kaushal et al. 

(2001) 

Teaching hospitals  

(9 wards) 

6 weeks 1120 
40.5 

Scarsi et al. 

(2002) 

Teaching hospital 1 month 35 
137.1 

Terceros et al. 

(2007) 

Teaching hospital 1 months 40 
362 

 

In community pharmacy, the dispensing error rate is reported to be between 1.7 and 24% 

of prescriptions (Aspden, 2007). The most common types of dispensing errors are filling 

wrong strength,  dispensing wrong dosage form, and labeling wrong direction(Allan, 

Barker, Malloy, & Heller, 1995; Elizabeth A Flynn & Barker, 2006; Elizabeth Allan 

Flynn, Barker, & Carnahan, 2003; Varadarajan, Barker, Flynn, & Thomas, 2008).  
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The Alliance for Patient Medication Safety (APMS®) reported that from the period from 

October 2010 to September 2011 there were 12,592 QREs reported each month, 8% of 

which reached patients (2012). The most common type of QRE reported was incorrect 

directions for use, which accounted for 19% of QREs, followed by incorrect strength 

(13%), incorrect quantity (11%), and incorrect drug (11%). Overall, these four types of 

QREs accounted for 71% of the total number of QREs reported to AMPS (2012). Since 

QREs are the results of failures occurring in multiple portions of pharmacy workflow, 

where the QREs originated should be identified.   

2.4 Patient Safety Culture  

The concept of patient safety culture is globally supported by a variety of institutes, 

including the World Health Organization, the Joint Commission, the Institute of Health 

Care Improvement, and the National Patient Safety Foundation (Institute for Health care 

Improvement; National Patient Safety Organization; The Joint Commission; World 

Health Organization). Patient safety culture assessments have been conducted in North 

America and Europe since safety culture has been acknowledged to be an important 

component of healthcare quality improvement. 

2.4.1 Definition of Patient Safety Culture  

There is disagreement concerning the definition of safety culture. A definition provided 

by the Advisory Committee on the Safety of Nuclear Installations about patient safety 

states "The safety culture of an organization is the product of individual and group 

values, attitudes, perceptions, competencies, and patterns of behavior that determine the 
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commitment to, and the style and proficiency of, an organization's health and safety 

management." (Health & Commission, 1993) In industry, the term ―safety climate‖ is 

analogous to safety culture (Ashkanasy, Broadfood, & Falkus, 2000). Safety climates are 

comprised of behaviors and perception related to procedures which have interactions with 

organizational goals (Neal & Griffin, 2004; Zohar, 1980, 2003).  Although ―Safety 

culture‖ is always measured at the individual level, the individual‘s perceptive reflects 

the safety culture within the organization wherein the individual is working (Schneider, 

Salvaggio, & Subirats, 2002; Zohar, 2000). Patient safety culture in in healthcare refers to 

the beliefs and values related to management and safety and norms (Joann S Sorra & 

Dyer, 2010). Norms are categorized into three groups as following: norms concerning 

how a member in an organization would behave; norms concerning what action or 

attitude is appropriate; and norms concerning what procedures are rewarded and what 

procedures are punished (Joann S Sorra & Dyer, 2010).   

2.4.2 Patient Safety Culture instrument  

Understanding and assessing organizational patient safety culture of an organization is 

becoming an important diagnostic tool since it reflects perceptions of the quality of care 

provided within the organization. Surveys have been used to measure safety culture 

within health care systems and to assess individual attitudes for several domains related 

to working environment, policy and procedures compliance, and patient safety concerns 

(Colla et al., 2005; Flin, Burns, Mearns, Yule, & Robertson, 2006).  
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General Patient Safety Culture Instruments for health care 

There are a number of general patient safety culture instruments that measure patient 

safety culture. One of these, the Strategies for Leadership: An Organizational Approach 

to Patient Safety (SLOAPS) consists of 58 items covering 9 dimensions. However, it 

lacks documentation explicit psychometric performance (Pronovost et al., 2003). 

Another, the Patient Safety Culture in Healthcare Organization (PSHO) consists of 82 

items covering 5 domains of patient safety culture. However, the only evidence that 

exists for its psychometric performance is confirmatory factor analysis (Singer et al., 

2003). A third, the Veterans Administration Patient Safety Culture Questionnaire (VHA 

PSCQ) consists of 71 items covering 13 domains. For this instrument, there is evidence 

of reliability; the Cronbach‘s alpha lies between 0.45 and 0.90. Item analysis, exploratory 

factor analysis, and confirmatory analysis were also conducted to assess the psychometric 

properties of the VHA PSCQ (Burr, Sorra, Nieva, & Famolaro, 2002). A fourth 

instrument, the Hospital Survey on Patient Safety (HSOPS) was psychometrically 

evaluated in 2003. Results indicate that there are 41 items covering 12 common domains 

related to safety culture. However, the HSOPS does not fully assess the domain of 

policies and procedures which is a critical domain covered by most of patient safety 

culture instruments (Colla et al., 2005). A fifth instrument, the Culture of Safety Survey 

(CSS) consists of 34 items covering 4 domains. The CSS does not cover policies and 

procedures; and it partially measures culture related to staffing (Weingart, Farbstein, 

Davis, & Phillips, 2004). A sixth instrument, the Safety Attitudes Questionnaire (SAQ) 

was designed for use in multiple units within hospitals. Its psychometric evaluation  

included item analysis, exploratory factor analysis, confirmatory factor analysis, 
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test/retest reliability, correlated composite score across dimensions, and Cronbach‘s alpha 

of 0.68-0.81(Flin, Fletcher, McGeorge, Sutherland, & Patey, 2003; Helmreich & 

Schaefer, 1994; Itoh, Abe, Anderson, & Kitazawa, 2003). All of the instruments except 

SAQ were designed for general evaluation of patient safety climate in healthcare settings 

and they used a 5-likert scale to measure participants‘ attitudes on various aspects of 

patient safety. 

Pharmacy-Specific Instruments 

There are also pharmacy specific patient safety culture assessment instruments. One of 

these, the Manchester Patient Safety was designed for use in primary care and was 

adopted for use in community pharmacy. According to the results of a focus group study, 

the instrument was acceptable in assessing community pharmacists‘ perspectives. With 

respect to face validity, the participants could explain different stages of safety maturity 

(i.e., reactive, proactive, and generative) (Ashcroft et al., 2005; Nordén-Hägg, Sexton, 

Kälvemark-Sporrong, Ring, & Kettis-Lindblad, 2010). However, no quantitative study 

has examined the psychometric properties of the Manchester Patient Safety. A second 

instrument, the Pharmacy Safety Climate questionnaire was specifically developed for 

assessing safety culture in community pharmacies (Ashcroft & Parker, 2009). The 34 

Items of the instruments were selected by principal components analysis, an analytical 

technique revealing the underlying structure of a scale and showing whether there are 

distinct components being measured (Ashcroft & Parker, 2009). The components of the 

Pharmacy Safety Climate questionnaire includes investigating and learning from 

incidents; staffing and management; perceptions of the causes of incidents and reporting; 
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team working; communication; commitment to patient safety; and education and training 

about safety. The inter-relationship were represented by Pearson correlation coefficients 

ranging from 0.441 to 0.725 (P=0.001) (Ashcroft & Parker, 2009). The third instrument, 

the Safety Attitude Questionnaire (SAQ) has been used in community pharmacies in 

many countries. Despite not being developed specifically for assessing patient safety 

culture in community pharmacies, the instrument presents acceptable reliability for 

application to community pharmacies. The coefficient alpha value for each domain of the 

SAQ is between 0.72 to 0.89 (Nordén-Hägg et al., 2010).  

Recently, the Agency for Healthcare Research and Quality sponsored the development of 

the Pharmacy Survey on Patient Safety Culture. The purpose of the Pharmacy Survey on 

Patient Safety is to ―measure the culture of patient safety in a single pharmacy location.‖ 

The survey can be used to: raise staff awareness about patient and medication safety; 

assess the current status of patient safety culture; identify strengths and areas where 

patient safety culture can be improved; investigate trend in patient safety culture change 

over time; evaluate the impact of program initiative or interventions; and conduct internal 

and external comparisons (Franklin & Sorra, 2012). In developing the instruction, the 

Agency for Healthcare Research and Quality researchers reviewed the literature, using 

several types of keywords, including patient safety, medication errors and quality-related 

events, safety culture and climate, and error reporting. With addition of the first 

approach, the researchers also conducted background interviews with pharmacy staff, 

including pharmacists, pharmacy technicians, and pharmacy clerks; as well as experts in 

the field of pharmacy practice and patient safety (Franklin & Sorra, 2012).  
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A pilot study, examining psychometric properties of the Pharmacy Survey on Patient 

Safety Culture, was conducted in 60 pharmacies with 496 pharmacists participating 

throughout US in 2012. The pharmacies were categorized into 4 groups, including mass 

merchant/discount retail pharmacies, supermarket pharmacies (33%), independent 

pharmacies (35%), integrated health system pharmacies (13%), and chain drugstores 

(3%). There were four main types of analyses conducted to evaluate the instrument 

including: individual item analysis; individual-level confirmatory factor analysis; 

multilevel confirmatory factor analysis; and reliability analyses. As a result, 16 pilot 

survey items were deleted, one item was moved to another composite, and three items 

were not included in calculation of the overall score. The comparative fit index, which 

compares the fit of the model with a null model that assumes the latent variables in the 

model are not correlated, was between 0.95 and 1.00 at the individual level. The 

comparative fit index was between 0.90 to 0.99 at multilevel; therefore, the comparative 

fit index of both level met the criteria of 0.90. The standardized root mean square 

residual, examining a goodness of  fit, was between 0.01 to 0.03 at individual level and 

between 0.01 to 0.05 at multilevel where the value less than 0.08 is determined as a good 

fit (Joann S;  Sorra et al., 2012). With respect to reliability analyses result, almost all of 

the Cronbach‘s alpha values for each composite met the acceptable level as following: 

0.85 for Teamwork; 0.89 for Staff Training and Skills; 0.76 for Physical Space and 

Environment; 0.85 for Communication About Prescription Across Shifts; 0.79 for 

Communication Openness; 0.73 for Patient Counseling; 0.84 for Communication About 

Mistakes; 0.83 for Responses for Mistakes; 0.76 for Organization Learning-Continuous 

Improvement; and 0.79 for Overall Perception of Patient Safety. Only the composite of 
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Staffing, Work Pressure, and Pace had a lower Cronbach‘s alpha (0.68). The average 

correlation between 11 components and the overall Rating on Patient Safety item was 

0.33. The Pharmacy Survey on Patient Safety Culture‘s Technical Expert Panel 

concluded that the ―the final items and composites included in the Pharmacy Survey on 

Patient Safety Culture are not only psychometric sound, but also measure different 

aspects of patient safety culture in pharmacy setting.‖(Joann S;  Sorra et al., 2012)   

2.5    Continuous Quality Improvement (CQI) 

Continuous Quality Improvement (CQI) is one of several Quality Improvement models 

used across various industries. It was introduced by Berwick and Leape into health care 

(Berwick & Leape, 1999). Important features of CQI are system-level oriented, handling 

of problems in an organization by improving processes rather than blaming individuals, 

and adding root cause analysis to address and correct the latent poor system performance 

(Shortell, Bennett, & Byck, 2001; Solomons & Spross, 2011) 

2.5.1 Definition of CQI 

In 1998, CQI was defined by Shortell as ―a philosophy of continual improvement of the 

processes associated with providing a good or service that meets or exceeds customer 

expectation‖(Shortell et al., 2001). CQI is also defined as ―a system that seeks to improve 

the provision of services with an emphasis on future results.‖ ("continuous quality 

improvement,"). Another medical dictionary defines that CQI is ―Structured process to 

improve all aspects of care and service continually.‖ (Merriam-Webster, 2003) 
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2.5.2 CQI in Health Care settings 

Different healthcare settings have unique problems. However, most studies investigating 

the impact of CQI have had similar interventions; either CQI education or CQI education 

in conjunction with another intervention (Carey & Teeters, 1995; Dillon, Murphy, & 

Larson, 1995; Horne, 1996).  Some of these studies will be summarized in the sections 

below.   

Intervention: CQI education alone 

Carey and Teeters found that an intravenous administration training module for nurses 

decreased the average number of errors per month (1995). In a study conducted in 

Chicago, Illinois, registered nurses were trained in CQI procedures. As a result, there 

were significant time savings and a decrease in the number of in-hospital complications 

from peritoneal dialysis (Dillon et al., 1995). Effective CQI training has been 

documented to benefit case management programs for perioperative knee arthroplasty by 

training physicians to treat each clinical case as unique (Table 2.2). Consequently, 

physicians became more productive leaders in the design of clinical paths (Horne, 1996). 

Intervention: CQI education with other interventions 

A study of CQI intervention focused on reducing episiotomy rates among primiparous 

and multiparous women. The other intervention consisted of nurse CQI education and a 

monthly newsletter (Reynolds, 1995).  In another example, CQI was found to improve 

the quality of pap smears by composing and training teams, called ―functional groups‖ 

that were specialized in collecting, processing, and reading the pap smear result, in the 
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Department of Obstetrics and Gynecology (Burkman, Ward, Balchandani, & Kini, 1994). 

Another study conducted investigated the impact of CQI in five medical centers in 

Maine, New Hampshire, and Vermont. In this study, 23 cardiac surgeons, 6,638 enrolled 

Coronary Artery Bypass Graft patients for three years prior to the intervention and 6,488 

Coronary Artery Bypass Graft patients in the two year follow-up period. The intervention 

was divided into three parts including: a two-day training session in CQI techniques for 

the executive committee and a two four-hour training session for everyone working in the 

medical centers.  In addition, feedback on risk-adjusted outcomes data was distributed 

three times a year to inform participants of their results and regional results. Four of five 

medical centers experienced a reduction in mortality rates (O'Connor et al., 1996) (Table 

2.2). 
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Table 2.2 Interventions used for CQI implementation 

Study Type of providers Type of 

Interventions 

Interventions Results 

Carey and 

Teeters 

(1995) 

Nurses CQI education Training on CQI Decrease in number of 

medication error 

Dillon et al. 

(1995) 

Nurses CQI education  Training on CQI  Decrease in in-hospital 

complication from peritoneal  

Horne 

(1996) 

Physicians  CQI education  Training on CQI Improvement in a 

perioperative knee 

arthroplasty pathway 

Reynolds 

(1995) 

Family physicians CQI education 

with other 

interventions 

Training on CQI and 

disseminating related 

information  

Reduction of the frequency of 

episiotomies 

Burkman et 

al. (1994) 

Obstetrician-

gynecologist  and 

nurses 

CQI education 

with other 

interventions 

Training on CQI and 

forming the specific 

terms dealing with pap 

smear cases 

Increase in rates of performing 

Papanicolaou smear 

O'Connor et 

al. (1996) 

cardiothoracic 

surgeons 

CQI education 

with other 

interventions 

Training on CQI;  

- getting feedback of 

outcome data; and 

- site visits to other 

medical centers. 

Improvement in the hospital 

mortality rates associated with 

coronary artery bypass graft 

(CABG) surgery. 

2.5.3 CQI in community pharmacy setting 

CQI has also been employed in the pharmacy setting. In Canada, a standardized CQI 

program was implemented in community pharmacies with support of a web-based, 

collaborative technology to: allow pharmacists and pharmacy staff report QREs 

electronically; learn in community pharmacies from another pharmacies through 

networking; proactively address cause of QREs; and prevent QREs before they occur.  

The CQI program, called SafetyNET-Rx CQI, was developed for use specifically in 

community pharmacies. The key elements of SafetyNET-Rx CQI included; a pharmacy-

tailored CQI cycle; access to store-level and national aggregate data on QREs for root-

cause analysis; training sessions on quality management; electronic QRE reporting to a 

national database; and an online tool for pharmacy regulatory authorities to access 

compliance to practice and SafetyNET-Rx CQI program. Each pharmacy was required to 
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have two CQI facilitators, one pharmacist and one pharmacy technician. SafetyNET-Rx 

training incorporated the ‗train the trainer‘ format requiring the CQI facilitators who 

received training off-site regarding QREs, quality management, and the SafetyNET-Rx 

program, to train their respective staff on the information the CQI facilitators were 

obtained (Boyle, Ho, et al., 2012) (Figure 2.1). Completing the program cycle takes three 

months (Boyle, MacKinnon, et al., 2012). A study was conducted to examine the impact 

of SafetyNET-Rx CQI program. The results indicated that seven of ten safety elements, 

proposed by the Institute of Safe Medication Practices (ISMP) Canada‘s Medication 

Safety Self-Assessment, were improved by the CQI program implementation (Boyle, Ho, 

et al., 2012) 
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Figure 2.1 SafetyNET-Rx Program 
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2.6 Pharmacy Quality Commitment (PQC™) 

State laws in 18 states require that pharmacies in those states have quality assurance 

programs. Therefore, it is necessary that pharmacists and pharmacy technicians be 

familiar with CQI and medication error reporting. A quality improvement program 

designed for community pharmacy, PQC™, proposes that dispensing errors are an 

opportunity for preventing errors and for improving patient safety and quality. 

2.6.1 Definition and concept of PQC™
TM

 

PQC™ is ―a continuous quality improvement program that helps pharmacists and 

pharmacy comply with quality assurance requirements found in network contracts, 

Medicare Part D, and state regulations.‖  PQC™
 
users are provided federal protection for 

reported data and recommendations on best practices as well as workflow processes to 

reduce medication errors and improve patient safety. Part of the Alliance for Patient 

Medication Safety, which is a federally listed patient safety organization, PQC™ offers 

federal protection and confidentiality for patient safety data and quality improvement 

work.‖ (Alliance for Patient Medication Safety™) Patient Safety Organizations (PSOs) 

were established by the Patient Safety and Quality Improvement Act of 2005. PSOs are 

authorized by the Secretary of Health and Human Services, to collect and analyze QREs 

reported by health care providers who are encouraged to voluntarily report and share 

quality and patient safety information. Data reported to an approved PSO are under legal 

protection from discovery. Originally, PQC™ was created by Kenneth Baker and David 

Brushwood, both pharmacist-lawyers who specialized in quality improvement.   Kenneth 

Baker was a co-founder and co-managing member of Pharmacy Quality Commitment, 
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LLC which then was purchased by Pharmacists Mutual and formed as PMC Quality 

Commitment, Inc. PQC™ then sold to the National Alliance for State Pharmacy 

Associations in 2005(Baker, 2012). The Alliance for Patient Medication Safety provides 

protection for data collected and reported to QREs through PQC™
 
(Alliance for Patient 

Medication Safety, 2011) 

2.6.2 Main components of PQC™ 

PQC™ consists of two main components, including the: Sentinel System® Standardized 

Workflow; and the PQC™
 
Quality Manager® Online Quality-Related Event Reporting 

System as described below (Alliance for Patient Medication Safety, 2011): 

1. The Sentinel System® Standardized Workflow; 

The Sentinel System® Standardized Workflow provides suggested workflow, best 

practices and risk management guidelines. The fundamental guidelines were categorized 

into six steps beginning with;  

Receiving the prescription where the patient‘s information will be verified such as no 

safety cap request, waiting or pick up later, and selecting appropriate color basket to 

match with the patient‘s pick up time;  

Data entry where the information from prescription is transferred, beginning from 

making sure that the previous station finishes its task correctly to assuring correct initial 

of the patient; 

Prescription assembly where the proper size of container are selected; 

Professional prescription review where Drug Utilization Review is performed; 
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Delivery to the patient and counseling, for example, a pharmacist compare a receipt with 

a prescribing to identify the patient, and doing patient counseling; and 

Exceptions prescriptions that need special care from pharmacists and pharmacy 

technicians such as explaining the reasons as to why the medicine delivery is delayed. 

The Sentinel System® Standardized Workflow also helps pharmacists document QRE‘s 

on the Process-Related Event Report (PRER) Form (Appendix A). The pharmacist or 

pharmacy staff preparing the PRER form is asked to address where in the process the 

QRE was detect. The benefit of the PRER form can be maximized by quarterly analysis 

the reported data conducted by the Quality Manager® Online QRE Reporting. The results 

can facilitate discussion by a peer review team and feedback can be given to everyone in 

the team. In addition, this process can allow staff to learn through the discussion.  

 

2. The Quality Manager® Online Quality-Related Event Reporting System;  

The Quality Manager® Online Quality-Related Event Reporting System provides 

pharmacy a password for reporting QREs through the Alliance for Patient Medication 

Safety APMS®. Working via this website, the pharmacy manager and the Quality 

Supervisor can access pharmacy graphs and charts based on entered data to help analyze 

the quality in their pharmacies. The guidance materials and Quality Assurance policy and 

procedure temple can be obtained from the Quality Manager® Online Quality-Related 

Event Reporting System. 
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2.6.3 PQC™ Continuous Quality Improvement, The Loop 

PQC™ recommends that the quality supervisors act as the quality champions for the 

pharmacies. The quality supervisor is responsible for holding quarterly Peer Review 

meetings to provide brief review of past quality failures in order to improve workflow. 

Fundamentally, the quality supervisor is responsible for: 1) reviewing the reports, graphs, 

charts to address where in the process could be improved; 2) supporting the pharmacy 

staff as a team when conducting root cause analysis (Figure 2.2); 3) assuring the revised 

or new process is implemented; and 4) monitoring the results of the new process.  

Figure 2.2 Root cause analysis 

 

Overall, there are basic five steps to PQC™; 1) establish and communicate work flow; 2) 

collect QREs; 3) analyze QREs and process breakdowns; 4) formulate plans  for 

improvement; and 5) implement new process with training ( Figure 2.2) (Alliance for 

Patient Medication Safety, 2011).  
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Figure 2.3 PQC™ Continuous Quality Improvement ―The Loop‖ 

 

 2.6.3 Implementation of PQC™ in Practice and Barriers 

PQC™ was designed to improve quality, enhance the safety culture, encourage staff to 

identify, collect, and report QREs, and to utilize the results of QREs analysis to improve 

the workflow. Observational data indicate that implementation of some quality 

improvement programs may be less optimal in some pharmacies. A study conducted in 

Canada in 2010, with the SafetyNET-Rx CQI program showed similar results used in a 

similar manner as PQC™. The SafetyNET-Rx study enrolled 68 community pharmacies 

in Nova Scotia, Canada. Three months after the start of the study, the investigators 

interviewed pharmacists and pharmacy staff who were trained by the CQI facilitators. 

The results from the interview content analysis revealed the following barriers to  

implementation of CQI in community pharmacies including: finding time to report; 

getting all pharmacy staff to report QREs; changing staff relationships; meeting to 
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discuss QREs; and accepting the online-reporting technology(Boyle, MacKinnon, et al., 

2012).  

PQC™ can be incorporated into a chain pharmacies‘ policy by requiring all personnel to 

follow the PQC guidelines. However, the barriers mentioned in the SafetyNet-Rx study 

have been observed in PQC™ implementation as well. Although there are five 

components of ―The Loop‖ to complete, anecdotal evidence suggests that pharmacy staff 

often complete the first and second steps of the Loop only: Up to ―Collect QREs.‖  This 

means recorded data have not been utilized to reduce errors. As a result, the process will 

not be improved and quality will not be changed. PQC™ is provided to pharmacies as 

largely self-study format. However, according to educational theory, this may not be the 

most effective delivery method for adult learners.  It has been proposed that additional 

education may change and sustain a staff performance, knowledge, attitude, and ability 

(Branson, Rayner, Cox, Furman, & King, 1975); therefore, training is needed to support 

the pharmacists and pharmacy staff to perform all components of PQC™ ―The Loop.‖  

2.7  Systematic design of Instruction 

If education is planned then instructional design models should be used. Instructional 

design is ―a systematic process in which all components (instructors, learners, 

educational material, and learning environment) are important. Several instructional 

design models are widely used: 

The analysis, design, develop, implement, and evaluation (ADDIE) model is a simple 

instructional system design model. This model provides a dynamic, flexible structure for 
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creating effective instruction and supportive tools. (Sicilia, Lytras, Sánchez-Alonso, 

García-Barriocanal, & Zapata-Ros, 2011). (Figure 2.4) 

Figure 2.4 The components of ADDIE model

 

 

The Jerold Kemp Design Model takes a holistic approach to design an instruction. It 

focuses on analogies and discovery types of learning. The environment is taken into 

account and the model allows for constant revision. The Kemp model has three unique 

components: 1) the perspective of the leaner is emphasized; 2) the development is 

conducted based on revising the cycle; and 3) the process of the instructional design is 

emphasized. All components of the model are independent (Kemp, 1971) 

The Dick and Carey model was introduced in 1996. This model is a procedural system 

with ten major process components (Figure 2.5). The concept of Dick and Carey‘s model 

is different from Kemp since the Dick and Carey‘s requires each component to be related 

(Dick, Carey, & Carey, 2005). 
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Figure 2.5 Dick and Carey‘s model 

 

10 components of  the Dick and Carey model (Dick et al., 2005) 

Assess needs to identify goal(s). The goal(s) is constructed in this stage by a need 

assessment or needs analysis. A variety of techniques can be used, such as focus groups 

or surveys. The gap between the present state of affairs or a personal perception of needs 

and instructional goal should be addressed. 

Conduct instructional analysis. The purpose of this step is to determine the skills involved 

in meeting a goal. Task analysis or procedural analysis is useful in this step to obtain a 

list of steps and the skills used at each step in the procedure. To address the mental 

operations used by a person who learned complex skills, information-processing analysis 

is preferred. 
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Analyze leaners and contents. An instructor needs to identify the following characteristics 

of the leaner: intellectual skills; learning ability; and personality traits. 

Write performance objectives. The purpose of this step is to transform the needs and 

goals into specific and practical objectives. Bloom‘s taxonomy can be used in 

formulating instructional objectives (Carter, 1985). 

Develop assessment instruction. The purpose of this step is to detect student possessions 

of the necessary components for learning new skills. It also provides a chance to check 

whether students are able to learn during the process of a lesson. 

Develop an Instructional Strategy. This allows an instructor to outline how instructional 

activities will be related to the achievement of the objectives. 

Develop and Select Instructional Materials.  

Develop and construct formative evaluation of instruction. The aim of this step is to 

obtain data for revising and improving instructional materials so that the instruction can 

be generatively used in larger variety of students.  

Revise Instruction. The result of formative evaluation is used to support this process in 

order to revise and improve the content and delivery of instruction 

Summative Evaluation. This process will allow the instructor to assess the whole process 

of teaching to examine how effective it is. 

For this project, a single-blind, randomized, controlled study of efficacy and effectiveness 

of Pharmacy Quality Improvement, the Dick and Carey method of instructional design 

was used to develop a training program for the PQC™ supervisors who are proactively 

involved in PQC™ implementation.     
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Chapter 3: METHODOLOGY  

3.1 Overview 

This study aimed to examine the consequences of fully implementing PQC™ in 

community pharmacies in the US The outcomes of interest are the changes in quality-

related events reported and changes in perceptions of safety culture. The study will add to 

the empirical literature concerning the impact of quality improvement programs and may 

provide evidence as to whether PQC™ promotes patient safety culture within a 

community pharmacy.  

The proposed study differs from previous studies that have examined CQI programs in a 

few important ways. First, this is the first empirical evaluation of the impact of full 

PQC™ implementation in a community pharmacy setting; assessing full implementation 

of the CQI system allows for more detailed insight into how it may benefit community 

pharmacies. Second, the study utilized randomization to assign intervention the 

intervention and control groups to limit the influence by confounders and to increase 

internal validity. 

3.2 Study Hypotheses 

The following null hypotheses (H0) were tested: 

H0:1.1  There is no change in monthly rates of reported QRE that did not reach the patient 

(―near-miss QRE‖ or ―near miss‖) before and after full PQC implementation. 

H0:1.2  There is no change in monthly rates of reported QREs that did not reach the patient 

in pharmacies that did not fully implement PQC (control group pharmacies).  
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H0:1.3  There is no difference in the change in monthly rates of reported QREs that did not 

reach the patient between treatment and control group pharmacies. 

H0:2.1  There is no change in monthly rates of reported QREs that reach the patient 

(―patient-discovered QRE‖ or ―error‖) before and after full PQC™ implementation. 

H0:2.2  There is no change in monthly rates of reported QREs that reach the patient in 

pharmacies that did not fully implement PQC (control group pharmacies).  

H0:2.3  There is no difference in the change in monthly rates of reported QREs that reach 

the patient between treatment and control group pharmacies. 

H0:3.1  There is no change in pharmacy staff‘s attitudes towards patient safety culture 

before and after PQC™ implementation. 

H0:3.2  There is no difference in change in pharmacy staff‘s attitudes towards patient 

safety culture before and after full PQC™ implementation. 

H0:3.3  There is no change in pharmacy staff‘s attitudes towards patient safety culture over 

time between treatment and control group pharmacies. 

 

3.3 Study Design 

This 3-month, prospective, randomized, controlled, parallel group trial was carried out in 

21 community pharmacies located in the western United States. A pharmacy chain 

volunteered for participation and pharmacies was randomized into intervention and 
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control groups. The intervention pharmacies fully implemented PQC™ and the control 

pharmacies continued usual practice.  Usual practice in the participating pharmacies is 

defined as reporting QREs daily as recommended in the PQC™ Continuous quality 

improvement, ―Loop‖ (Figure 3.2). However, this encompasses only steps 1 and 2 of the 

5-step CQI process. Baseline data and post-intervention data were collected from both 

groups. The overall study design is depicted in Figure 3.1. 

3.4 Baseline Observations 

Since PQC™ was designed to reduce medication errors, the study focused on two 

quality-related events (QREs): QREs detected by the pharmacy staff before a medication 

reaches patient (i.e., a ―near miss‖) and QREs discovered after the patient leaves the 

pharmacy with the medication (i.e., an ―error‖). Most of the pharmacies that volunteered 

to participate in this study are reported QREs daily as recommended in the PQC™ 

Continuous quality improvement, ―Loop‖ (Figure 3.2). However, their usual practice was 

to complete up to step 2 of the 5-step CQI process. Thus, we hypothesized that fully 

implementing all 5 steps of the PQC™ process would help pharmacies decrease near 

misses and errors and might also lead to a safety culture change as well.   The 

intervention addressed steps 3 through 5.   

3.5 Data source 

All study pharmacies were collecting QREs on the PQC™ Process-Related Event Report 

(PRER) form (Appendix A) daily.  These data were then reported via the Quality 

Manager® Online Quality-Related Event Reporting System to the Alliance for Patient 

Medication Safety PSO. PRER were data gathered from historical records for the year 
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before the intervention to be used as baseline data.   These data were transferred to the 

researchers in a de-identified format by the PSO.  Post data were collected and delivered 

to the researchers in the same manner.  Data fields included on the PRER form include 

the following (Alliance for Patient Medication Safety, 2011): 

New or refill prescription; 

Type of prescription (i.e., e-prescription, phone, other); 

Date the QRE occurred; 

Where the QRE was discovered (i.e., final pharmacist check, partner check, patient 

discovery, other); 

Type of QRE (i.e., incorrect drug, incorrect strength, incorrect direction, other); 

Where in the process the QRE was made (i.e., receiving incomplete or missing patient 

information, entered incorrect directions, incorrect refill information, prescription errors, 

errors due to nurses, other); 

Whether QRE received by the patient; 

Level of harm, in case the QRE was received by the patient; 

The drug involved; and 

The proposed solution by the pharmacists who reported the QRE. 

 

With respect to the secondary objective, we will utilize the AHRQ Pharmacy Survey on 

Patient Safety to assess pharmacy patient safety culture in the pharmacy setting. The 

survey was specifically designed to be a reliable, public-use patient safety culture 

instrument that retail/community pharmacies can administer to assess the perceived 

patient safety culture of their staff (Joann S;  Sorra et al., 2012). The survey is divided 
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into 5 sections covering 9 components (Joann S;  Sorra et al., 2012). The instrument has 

well-tested psychometric properties and comprises variety of aspects of patient safety 

culture in pharmacy settings (Joann S;  Sorra et al., 2012). Data were collected in a de-

identified manner. The researcher visited each pharmacy in person to explain the study 

and to discuss participation. Pharmacists and pharmacy technicians in both intervention 

and control pharmacies were invited to complete the retrospective pre-post questionnaire 

after the study.  A retrospective pre-post format will be used to decrease the impact of 

construct-shift bias (i.e., how an individual‘s interpretation of an internal construct 

changes over time.  That is, at the beginning of the training session, the participants might 

not be aware of nuances of patient safety. Therefore, the retrospective pretest-posttest 

was employed to limit the effect of the construct-shift bias by asking participants to recall 

their attitude toward patient safety culture prior to the intervention (Aiken & West, 1990; 

Gilligan et al., 2012; Levinson, Gordon, & Skeff, 1990). 

Up to three attempts to invite each pharmacists/technician to participate was made until a 

response or decline was received. The disclosure form of the consent form states ―Your 

participation is voluntary and you are free to withdraw your participation at any time 

without penalty‖ to ensure the participants that their participation is voluntary and that 

they may withdraw at any time. The survey appears as Appendix B and Appendix C for 

participants in intervention and control groups, respectively.  

3.4 Intervention  

As mentioned previously, usual practice in the participating pharmacies involved 

completing steps 1 and 2 of the 5-step CQI process.   The intervention therefore focused 
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on steps 3 through 5.  The intervention involved training the pharmacy staff during an in-

person training session during which they learned to operationalize all of the steps on the 

PQC™ ―Loop‖ workflow (Figure 3.1). The PQC™ Continuous Quality Improvement-

Loop workflow includes: 1) Establishing and Communicating Work Flow; 2) Collecting 

Quality-Related Events (QREs); 3) Analyzing QREs and Process Breakdowns; 4) 

Formulating a Plan for Improvement; and 5) Implementing New Processes with Training 

("Pharmacy Quality Commitment. A Continuous Quality Improvement Program: 

Designed to reduce medication errors," 2011) (Figure 3.2).  All study pharmacies were 

required to continue to report QRE data using Quality Manager® Online QRE Reporting 

System; and 2) attest that staff received HIPAA and Compliance Training (Alliance for 

Patient Medication Safety, 2011). The Quality Supervisor and/or quality supervisor 

representative for each intervention pharmacy attended the half-day training program. As 

mentioned previously, training focused on the last three steps of the workflow.  Specific 

sessions for each training included:  1) a PQC™ overview 2) Analyzing QREs and 

Process Breakdowns (PQC™ step 3); 3) Formulating a Plan for Improvement (PQC™ 

step 4); and 4) Implementing New Processes with Training (PQC™ step 5).  

The objectives for each portion of the training program were as follows below.   

Analyzing QREs and Process Breakdowns  

By the end of this session the participant will be able to: select an appropriate report type 

from the PQC™ Quality Manager® Online Quality-Related Event Reporting System for 

analyzing the weaknesses in their systems; interpret the results obtained from the PQC™ 

Quality Manager® Online Quality-Related Event Reporting System for analyzing the 
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weaknesses in their systems; and analyze the results by conducting Root Cause Analysis 

and peer review meeting. 

Formulating a Plan for Improvement  

By the end of this session the participant will be able to: select an appropriate 

intervention in accordance with the weakness within the system obtained from the 

analysis step of the workflow; and set appropriate goals. 

Implementing New Processes with Training  

By the end of this session the participant will be able to: 

train their staff on the new intervention obtained from the formulating a plan step of the 

workflow; 

train their staff on CQI; and  

maintain the new process achieved from the new intervention. 

The overview sessions lasted 30 minutes. Each of the other three sessions lasted for 1 

hour, in which the power point presentation of the contents lasted for 30 minutes and the 

activity lasted for 30 minutes. The activities included: a group discussion; a mock peer 

review meeting requiring the attendees to lead the team to conduct analysis, formulate a 

plan; and train the team  or ―micro teaching.‖ With respect to the micro-each participant 

needed to utilize at least one educational material provided by the researcher. 

The training class was held in a meeting room with internet access so the participants 

were able to use the PQC™ system online in real-time. The participants were asked to 

bring their own laptops or other electronic devices. At the end of the training, the 
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attendees were asked to give a 10-minute demonstration of how they plan to implement 

PQC™ to the group (Appendix C). Having more than 2 participants will allow setting 

half-day training session(Svinicki & McKeachie, 2011). Two weeks after the training, the 

researcher contacted each Quality Supervisor to monitor the training achievement and 

assist with trouble he/she might have during training the staff in his/her pharmacy (Figure 

3.3). The Quality Supervisor and all staff were able to contact the researcher via email 

and telephone for more information and support at any time during the study. All 

educational materials and tools were provided in the training session or via email to the 

Quality Supervisor. Materials included: 3.5 inch flip cards with detailed workflow 

descriptions; 3.5 inch flip cards presenting CQI intervention categories and practical 

examples; and a summary procedure for Root Cause Analysis. All of these materials were 

provided in physical and electronic formats.  

The training sessions and interventions were developed using the Dick and Carey 

instructional design model (Dick et al., 2005). The Dick and Carey model consists of ten 

major components including: 1) assessing needs to identify instructional goals; 2) 

conducting instructional analysis; 3) analyzing learner and contexts; 4) writing 

performance objectives; 5) developing assessment instruments; 6) developing 

instructional strategy; 7) developing and select instructional materials; 8) developing and 

construct formative evaluation of instruction; 9) revising instruction; and 10) designing 

and conduct summative evaluation. The input and output of each component are 

interrelated. The Dick and Carey model focuses on what leaners can do at the conclusion 

of instruction. In instructional design, the process is empirical and replicable. The 
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instruction was reviewed by experts before delivery and revised based on their 

recommendations.  

 

3.5 Post data collection 

The monthly near-miss QRE rates, patient-discovered QRE rates, and attitudes towards 

patient safety culture were collected and calculated again approximately one month after 

the intervention. Beginning two weeks after the intervention, post-intervention QRE rates 

were collected for a period of one month to calculate near-miss QRE rates and patient-

discovered QRE rates. With respect to patient safety attitude changes, the AHRQ 

Pharmacy Survey on Patient Safety survey was distributed by the PI to community 

pharmacies located in chain X in both treatment group and control group 6 weeks after 

the training dates. The process of collecting post data was finished by the end of June, 

2013.  

 

3.6 Data analysis  

All QREs were entered into the PQC™ system at the pharmacy level. Demographic 

information, including total prescriptions filled per month, total QREs reported per 

month, hours of pharmacy operation, number of pharmacists, number of pharmacy staff, 

and other variables were collected.  No pharmacy-specific identifiers and no specific 

patient or provider identifiers were used in reporting.  De-identified data were retrieved 

from the PQC™ Quality Manager® Online QRE Reporting System.  QRE data were de-

identified before being distributed from APMS® PQC™ system. We compared the 
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change in near-miss QRE rates and patient-discovered QRE rates between pharmacies in 

the intervention control groups.  The rates of near-miss QRE and patient-discovered QRE 

were calculated by diving the total number of near misses reported and the total number 

of errors reported, respectively, by the prescription volume.  

3.6.1 Generalized Linear Model 

Because the QRE data are count data a Poisson distribution was assumed.  In addition, 

this study design employed nesting within pharmacy and within pharmacist and therefore 

violated the assumption of independence needed for many statistical tests.  Therefore, we 

utilized a fixed and random effects Poisson regression. QRE data were transferred into 

Microsoft Excel. SAS and STATA statistical packages were utilized for data 

management and analyses. For all tests an alpha of 0.05 was selected a-priori. 

3.6.2 Attitudinal Questionnaire Analysis 

The questionnaire data were ordinal in nature; therefore parametric statistics were not 

appropriate unless one could show the intervals between the categories were equal.  

Therefore, we employed Rasch analysis (using the Winsteps computer program) to 

evaluate these intervals.  If the data fit the model, we transformed the ordinal data into 

interval level data. Since we had pre and post data we used the Wolf and Chui method for 

pre-post analysis to assess for construct shift bias.  We were then able to construct change 

scores for each person.  We then used these change scores as the dependent variable in 

the regression model (Handley, Warholak Jackson, & Jackson, 2008; Warholak et al., 

2011).   
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The study received approval from the University of Arizona and Midwestern University 

Institutional Review Board before data collection began.  

3.7 Limitations 

Several limitations of this study were identified. First, the time frame for collecting data 

was insufficient to detect the full impact of PQC™ on the outcomes, including QREs and 

attitudes toward patient safety culture; the suggested period would have been 6 months to 

1 year (Boyle et al., 2013).   Second, the results of this study may not be broadly 

generalizable since it was conducted in one community pharmacy chain. Additionally, 

the pharmacy chain volunteered for participation and this could potentially introducing a 

selection bias to the study (Berk, 1983). Third, there may have been other barriers to full 

PQC™ implementation that the PI failed to identify.   
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Figure 3.1 Flow of participant through the study 
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Figure 3.2 PQC™ Continuous Quality Improvement – The Loop 
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Figure 3.3 Educational intervention  
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Chapter 4: RESULTS 

In this chapter the results are presented by objective. Section one reports on Quality 

Related Event (QREs) and the characteristics of QREs. Part one in section one reports 

results the change in the monthly rates of reported QREs that did not reach the patient 

(―near-miss QRE‖ or ―near misses‖) before and after full implementation of PQC  

(treatment group pharmacies) (Hypothesis 1.1); the change in the monthly rate of 

reported quality-related events that did not reach the patient in pharmacies that did not 

fully implement PQC (control group pharmacies) (Hypothesis 1.2); and the difference in 

the change in monthly rates of reported QREs that did not reach the patient between 

treatment and control group pharmacies (Hypothesis 1.3). Part two in section one reports 

results monthly rates of QREs that reached the patient before and after full 

implementation of PQC (treatment group pharmacies) (Hypothesis 2.1); the change in the 

monthly rate of reported QREs that reached the patient; and the different in the change in 

monthly rates of reported QREs that reach the patient (Hypothesis 2.2); the difference in 

the change in monthly rates of reported QREs that reach the patient (Hypothesis 2.3). 

Since the number QREs that reached patient were considerably small, Hypothesis 2.1-2.3 

were not tested.  

Section two reports the results for treatment and control group pharmacies on attitude 

change toward patient safety culture before and after the study. 

  



65 
 

 
 

4.1  Section one: Quality Related Events 

 

4.1.1  Time frame  

The ―pre intervention‖ measurement period was defined as the month before the full PQC 

implementation in treatment pharmacies. The ―post intervention‖ measurement period 

was defined as the month after the intervention as depicted in Figure 1. Data were 

collected from May 1, 2013 to August 26, 2013. Since the treatment group pharmacies 

did not start full PQC intervention in the same time, the total study period was not 

actually three months. However, each pharmacy was in the study in the same period of 

time (three months), including one-month for pre intervention, one-month for lag time, 

and one-month for post-intervention (Figure 4.1). 

Figure 4.1. Diagram of the study time frame  
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4.1.2  Baseline Characteristics of Quality Related Events (Pre intervention) 

A. Baseline characteristic of prescriptions where QREs were reported 

The baseline characteristics of reported QREs are collected during the pre-

intervention period. Seven hundred thirty two QREs and 906 QREs were reported from 

the control and treatment group in pre intervention, respectively. The average number of 

prescription processed per day was 180.5 prescriptions in the control group and 203.5 

prescriptions in the treatment group (p = 0.08). The type of prescriptions with QRE 

consequence included walk-in, phone, e-prescription, and Fax. The proportions of those 

were significantly different between the two groups (p < 0.001). Thus, post-hoc analysis 

was. Post-hoc analysis showed that Walk-in prescription proportion in the treatment 

group was significantly greater than that of the control group during the pre-intervention 

period (64.9% versus 53.0 %; p < 0.001). The proportion of e-prescription (27.3% versus 

37.6%) and fax prescription (1.1% versus 2.5%) reported in the treatment group were 

significantly smaller than the control group (p < 0.001 and 0.04, respectively) (Table 4.1). 

During pre-intervention period, 674 QREs were found in new prescriptions which was 

accounted for 92.1 % of total reported QREs (Table 4.1). Similarly, the treatment group 

identified 839 QREs in the treatment group. From 732 QREs, 17 (2.3%) QREs reached 

patients or were ―errors‖ in the control group. In the treatment group, 4 (1.8%) QREs out 

of 906 QREs reached patients. The control group had the significantly larger proportion 

of errors relative to the treatment group during the pre-intervention period (p = 0.003). 

Additional data is presented in Table 4.1.  
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Table 4.1. Characteristics of QREs during pre-intervention 

Characteristics of QREs  Control 

N = 732 

Treatment 

N = 906 

p-value 

Average number of prescriptions processed per store per 

day 

180.5  

(SE = 7.2) 

203.5 

(SE = 11.1) 

0.08
a
 

Type of prescriptions with QREs N (%) N (%) <0.001
b
 

Walk-in  388 (53.0) 588 (64.9) 

Phone 51 (7.0) 61 (6.7)  

e-prescription 275 (37.6) 247 (27.3) 

Fax 18 (2.5) 10 (1.1) 

Type of QRE prescription  N (%) N (%)  

New 674 (92.1) 839 (85.4) 0.69
c
 

Refill 58 (7.9) 67 (14.6)  

Did QRE reach patient? N (%) N (%)  

Did reach patient 17 (2.3) 4 (1.8)  

Did not reach patient 715 (97.7) 902 (98.2) < 0.001
c
 

a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 

 

B. Baseline descriptive statistics on stations where QREs were caught 

According to the PQC procedure, the prescription process within the pharmacies 

is divided into different stations, including receiving the prescription, data entry, 

assembly of the prescription/ filling,  partner check, final prescription check or drug 

utilization review (DUR), counseling by pharmacist, delivery, and intervention (if the 

pharmacist or pharmacy staff discovered prescribers‘ errors) (Table 4.2). These stations 

were reported as where the QREs were caught and where the QREs occurred in order to 

improve the quality of the prescription process. In addition, patient discovery was added 

as a section of where QRE was caught in data collection process. Differences were found 

between the treatment and the control group in the following categories. Seven QREs 

were discovered by the patients meaning 7 errors were reported here. Ten of 17 errors 

were not reported in ―patient discovery‖ section even though they were reported that the 
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errors reached the patients. Of the 10 errors that were not reported as ―patient discovery‖, 

3 errors were reported detected during final check, 1 error was reported during partner 

check, 1 errors were reported detected during will call area, and 5 errors were reported 

detected in ―others‖ category. Two QREs (0.2%) were caught by the patients which were 

called errors. However, these two QREs were not reported reaching patient even though 

they were reported discover by the patients. This means the 2 QREs reported in Table 4.2 

under treatment group during pre-intervention were not the 2 of 4 errors reported in Table 

4.1 under treatment group during pre-intervention. Furthermore, where the same 4 errors, 

reported in Table 4.1 as they reached the patients, was reported as they were detected 

during ―final check‖ and ―others‖ category instead of ―patient discover‖ (Table 4.2). The 

reporting error will be discussed more detail in Chapter 5. During the pre-intervention, 

the stations where QREs were caught were significantly imbalanced between the control 

and the treatment groups during the pre-intervention period (p < 0.001). Therefore, post 

hoc analysis was required. QREs were identified more in data entry, assembly of the 

prescription, and delivery area in the control group (p <0.001), but more often in partner 

check and DUR in the treatment group (p = 0.003 and p < 0.001, respectively). 

Additional information was presented in Table 4.2. The DUR station was the main place 

where the majority of the QREs were caught in both of the control and the treatment 

group (55.2 % and 85.5%, respectively). 
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Table 4.2. Stations where Quality Related Events (QREs) was caught reported in the pre-

intervention 

Where QREs was caught 
Control 

N = 732 

Treatment 

N = 906 
p-value 

Receiving the prescription 0(0) 0(0) 

<0.001
a
 

N/A 

Entry 59 (8.1) 23 (2.5) <0.001
b
 

Assembly of the prescription/Filling 154 (21.0) 63 (7.0) <0.001
b
 

Partner check 7 (1.0) 30 (3.3) 0.003
b
 

Drug Utilization Review (DUR) 404 (55.2) 775 (85.5) <0.01
b
 

Counseling 2 (0.3) 2 (0.2) 0.83
b
 

Delivery Area/will call 81 (11.1) 4 (0.4) <0.001
b
 

Delivery to patient 6 (0.8) 5 (0.6) 0.51
b
 

Intervention 0(0) 0(0) N/A 

Others 12 (1.6) 2 (0.2) 0.008
b
 

Patient Discovery 7 (1.0) 2 (0.2) 0.07
b
 

a  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
b           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 

 

C. Baseline descriptive statistics on stations where QREs occurred 

The record of the stations where QREs occur can also be used to informing 

opportunities for system performances improvement. Based on the PQC classification 

procedure, the prescription process is divided as described previously in section 1.2.2. 

The distribution of where QREs occurred was significantly different between the 

control group and the treatment groups during the pre-intervention (p < 0.001) (Table 

4.3). Therefore, the post-hoc analysis was conducted. The proportion of QREs occurred 

in the data entry was significantly larger in the treatment group than in the control group 

during the pre-intervention period (86.6% vs 66.7%, p < 0.001 in the treatment and 

control, respectively). Conversely, the proportions of QREs occurred in delivery to 

patient and intervention station was significantly larger in the control group than the 

treatment group (0.4% vs 10.3%, p < 0.001 in the treatment and control, respectively). 

(Table 4.3).  
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Table 4.3. Stations where QREs occurred during pre-intervention period 

Where QREs occurred 
Control 

N = 732 

Treatment 

N = 906 
p-value 

Receiving the prescription  6 (0.8) 8 (0.9) 

<0.001
a
 

 

0.89
b
 

Entry 488 (66.7) 785 (86.6) < 0.001
b
 

Assembly of the prescription/Filling 71 (9.7) 85 (9.4) 0.83
 b
 

Partner check 0 (0) 0 (0) N/A 

Drug Utilization Review (DUR) 6 (0.8) 0 (0) N/A 

Counseling 0 (0) 0 (0) N/A 

Delivery Area/will call 0 (0) 0 (0) N/A 

Delivery to patient 75 (10.3) 4 (0.4) <0.001
b
 

Intervention 86 (11.8) 24 (2.7) <0.001
b
 

a  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
b           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 

 

D. Baseline descriptive statistics on types of QREs 

 Another variable we were interested in was the 13 types of QREs as presented in 

Table 4.4. The top three types of QREs in the control and treatment group were incorrect 

direction (19.3% vs 26.3%), incorrect drug (12.8% vs 10.5%), and incorrect quantity 

(11.6% vs 10.6%). Pearson‘s chi-square statistic indicated that the distributions of the 

type of QREs were different between the two groups (p < 0.001). The results from post-

hoc analysis showed that QREs with incorrect directions were more often identified than 

the control group (26.3% vs 19.3%, p < 0.001). Interestingly, incorrect deliveries were 

reported more in the control group during the pre-intervention (p =< 0.001), also 

incorrect refill QREs were reported more in the treatment group (p = 0.04). However, 

order mix-up QREs were reported more frequently in the control group (p = 0.04). 

Additional information are presented in Table 4.4. 

 



71 
 

 
 

 

Table 4.4. Type of Quality Related Events (QREs) reported in the pre-intervention 

QREs Types 
Control 

N = 732 

Treatment 

N = 906 
p-value 

Incorrect drug 94 (12.8) 95 (10.5) 

< 0.001
a
 

0.138
b
 

Incorrect strength  51 (6.9) 52 (5.7) 0.31
b
 

Incorrect directions 141 (19.3) 238 (26.3) 0.001
b
 

Counseling 0 (0) 1 (0.1) N/A 

Refill incorrect 21 (2.9) 44 (4.86) 0.043
b
 

Incorrect generic substitution/ 

Dispense as written(DAW) 

21 (2.9) 11 (1.2) 0.02
b
 

Incorrect quantity  85 (11.6) 96 (10.6) 0.514
b
 

Incorrect prescriber 27 (3.7) 51 (5.6) 0.07
b
 

Incorrect safety cap 33 (4.5) 38 (4.2) 0.76
b
 

Confidentiality  1 (0.1) 0 (0) N/A 

Others 165 (22.5) 267 (29.5) 0.002
b
 

Failure in pharmacist drug review 4 (0.5) 0 (0) N/A 

Order mix-up 20 (2.7) 12 (1.3) 0.04
b
 

Incorrect delivery 69 (9.4) 1 (0.1) <0.001
b
 

a  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
b           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 

 

E. Baseline descriptive statistics on QRE contributing factors 

The QRE contributing factors were sometimes reported through the PQC software 

program if those reporting were able to identify the causes of the QREs. The QRE 

contributing factors options included allergy issue/DUR over-ride, communications issue 

including language barriers, equipment or software issue, human factor issue or staff 

issue (i.e. calculation errors), patient factor issue, pharmacy factor which is related to 

culture and policies of the pharmacy, training issue, the issue of weights, 

measurement/Look-Alike and Sound-Alide(LASA)/high risk nomenclature, and work 

environment issue (Table 4.5). However, a QRE was not necessarily caused by a single 

contributing factor (Table 4.5). Most of the patterns of reported contributing factors were 
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not different between the control group and the treatment groups. However, the 

proportions of some contributing factors were different significantly.  Since these data 

were not mutually exclusive as one QREs could be contributed from more than one 

factors; therefore, the Pearson‘s chi-squared test was not be able to performed to examine 

the difference of proportion between the control group and the treatment group. Thus, 

each factor was analyzed separately from the others.  All of factors had similar 

proportions, except equipment factors for which the control group (1.1%) had 

significantly higher proportion than that of the treatment group (0.4%, p < 0.001). 

Eighteen QREs were reported having two contributing factors (multiple factors); 

including 15 QREs (2.8%) caused by both human and equipment factors (F4 + F3), 1 

QRE (0.2%) caused by both human and training factors (F4 + F7), 1 QRE (0.2%) from 

human factor and weight or measurement or look-alike and sound-alike or high 

nomenclature factors (F4 + F8), 1 QRE (0.2%) from equipment or software and training 

factor (F3 + F6) (Table 4.5). The treatment group had similar proportion of QREs 

distributed across each contributing factor with the control group, except the control 

group had relatively higher proportion of QREs caused by equipment factor (p = 0.004).   

Additional information appears in Table 4.5. 
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Table 4.5. Type of Quality Related Events (QREs) contributing factor reported in the 

reported in the pre-intervention  

QRE Contributing Factors 
Control 

N = 732 
Treatment 

N = 906 

p-value
a
 

Single factor    

Allergy/DUR over-rides (F1) 0 (0) 0 (0) N/A 

Communications (F2)  0 (0) 0 (0) N/A 

Equipment or software defect (F3) 6 (1.1) 3 (0.4)  0.001 

Human factors (F4) 523 (71.5) 663 (73.2) 0.44 

Patient factors (F5) 0 (0) 0 (0) N/A 

Pharmacy factors (F6) 1 (0.1) 0 (0) N/A 

Training or supervision (F7) 1 (0.1) 1 (0.1) 0.88 

Weights/measurement/look-like and 

sound-alike(LASA)/ high risk 

nomenclature( F8)  

0 (0) 0 (0) N/A 

Work environment (F9) 0 (0)  2 (0.2) N/A 

Multiple factors    

F4 + F3 15 (2.8) 1 (0.2) 0.004 

F4 + F5 0 (0) 1 (0.1) N/A 

F4 + F7 1 (0.2) 1 (0.2) 0.87 

F4 + F9 0 (0) 0 (0) N/A 

F4 + F8 1 (0.2) 0 (0) N/A 

F5 + F6  0 (0) 0 (0) N/A 

F3 + F6 1 (0.2) 0 (0) N/A 

F3 + F7 0 (0) 0 (0) N/A 
a           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 

N/A :  Not applicable 

 

4.1.3 Comparison between pre and post-intervention 

The average number of prescriptions was constant overtime in both the control and 

treatment groups (p = 0.82 and p = 0.49, respectively). However, the distribution of type 

of prescription processed had changed in the control group, but did not change in the 

treatment group (p = 0.01 versus p = 0.60, respectively) (Table 4.6). Thus, a post hoc 

analysis was performed in the control group to identify the types of prescriptions of 

which the proportions had changed from pre to post-intervention period. As a result, the 

proportion of QREs found in walk-in prescriptions decreased from 53.0% to 64.9% 

significantly (p = 0.014). In contrast, the proportion of prescriptions type was constant 

overtime in the treatment group (Table 4.6). In control group, the proportion of QREs 
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occurred in new prescription decreased from pre to post-intervention (p < 0.001), while 

that of treatment group was constant (p = 0.22) (Table 4.6). The proportion of QREs that 

reached the patients or errors stayed constantly over time accordingly in both the control 

and treatment groups (Table 4.6).  

Table 4.6. Characteristics of Quality Related Events (QREs) reported in the pre and post-

intervention measurement period of the control group and the treatment group 

Characteristics of 

QREs 

Pre intervention Post intervention 

Difference in 

pre-post within 

control group 

Difference in   

pre-post 

within 

treatment 

group 

Control 

N = 732 
Treatment 

N = 906 
Control 

N =  815 
Treatment 

N = 903 
p-value p-value 

Average number of 

prescriptions processed per 

store per day 

180.5 
(SE = 7.2) 

203.5 
(SE = 11.1) 

178.4 
(SE = 6.6) 

213.9 
(SE = 10.1) 

0.82 a 0.49 a 

Type of prescriptions with 

QREs 

N (%) N (%) N (%) N (%)   

Walk-in  388 (53.0) 588 (64.9) 369 (45.3) 666 (62.6) 

0.01 b 

0.014c 

0.60 b 

(No post hoc 

analysis is 
required) 

Phone 51 (7.0) 61 (6.7) 58 (7.1) 56 (6.2) 0.909c 

e-prescription 275 (37.6) 247 (27.3) 373 (45.8) 270 (29.9) 0.001c 

Fax 18 (2.5) 10 (1.1) 15 (1.8) 12 (1.3) 0.402c 

Type of QRE prescription  N (%) N (%) N (%) N (%)   

New 674 (92.1) 839 (85.4) 696 (85.4) 822 (91.0) 

< 0.001c 

0.22b 

Refill 58 (7.9) 67 (14.6) 119 (14.6) 81 (9.0) 

Did QRE reach patient? N (%) N (%) N (%) N (%)   

Did reach patient 17 (2.3) 4 (1.8) 15 (1.8) 6 (0.7) 

0.44c 0.52c 

Did not reach patient 715 (97.7) 902 (98.2) 800 (98.2) 897 (99.3) 
a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 

 

In control group, the proportions of QREs caught in different location did not change 

from pre to post-intervention (p = 0.24). However, the proportions of QREs caught in 

different stations had changed as indicated from the Pearson‘s chi-square test (Table 4.7). 
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Thus, a post-hoc analysis was performed to identify the stations in which proportions of 

QREs had changed. The proportion of QREs caught during partner check in the treatment 

group had shifted significantly higher from 3.3% to 17.7% (p < 0.001), while the 

proportion of QREs caught during DUR significantly decreased from 85.5% to 67.4% (p 

< 0.001) (Table 4.7).  

Table 4.7. Stations where Quality Related Events (QREs) was caught reported in the pre 

and post-intervention measurement period of the control group and the treatment group 

Where QREs was 

caught 

Pre intervention Post intervention 

Difference in 

pre-post 

within  

control group 

Difference in    

pre-post  

within  

treatment group 

Control 
N = 732 (%) 

Treatment 
N = 906 (%) 

Control 
N = 815(%) 

Treatment 
N = 903(%) 

p-value p-value  

Receiving the 
prescription 

0(0) 0(0) 0(0) 0(0) 

0.24b 

(No post hoc 

analysis is 

required) 

<0.001b 

N/A 

Entry 59 (8.1) 23 (2.5) 69 (8.5) 35 (3.9) 0.11c 

Assembly of the 

prescription/Filling 

154 (21.0) 63 (7.0) 141 (17.3) 70 (7.8) 0.52c 

Partner check 7 (1.0) 30 (3.3) 12 (1.5) 160 (17.7) <0.001c 

Drug Utilization 

Review (DUR) 

404 (55.2) 775 (85.5) 456 (56.0) 609 (67.4) <0.001c 

Counseling 2 (0.3) 2 (0.2) 4 (0.5) 0 (0) N/A 

Delivery Area/will call 81 (11.1) 4 (0.4) 113 (13.9) 8 (0.9) 0.25c 

Delivery to patient 6 (0.8) 5 (0.6) 7 (0.9) 8 (0.9) 0.40c 

Intervention 0(0) 0(0) 8 (1.0) 4 (0.4) N/A 

Others 12 (1.6) 2 (0.2) 5 (0.6) 9 (1.0) 0.05c 

Patient Discovery 7 (1.0) 2 (0.2) 8 (0.98) 4 (0.44) 0.42c 

a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 

N/A :  Not applicable 
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Similarly to the results from comparing the distribution of QREs caught in 

different station, the distribution of QREs occurred in those stations did not significantly 

change (p = 0.08) from pre to post intervention, according the result from the Pearson‘s 

chi-square test (Table 4.8).  The significant change was only seen in the treatment group 

as suggested from the Pearson‘s chi-square test (p < 0.001). Therefore, post hoc analysis 

was performed accordingly to identify the stations in which the proportion of QREs 

occurred had changed. Consequently, the proportion of QREs decreased in the data entry 

station (from 86.6% to 80.5%; p < 0.001), but increased in the assembly of the 

prescription and filling station (from 9.4% to 13.1%; p = 0.01) (Table 4.8). 

 Table 4.8.  Stations where Quality Related Events (QREs) occurred reported in the pre 

and post-intervention measurement period of the control group and the treatment group 

Where QREs 

occurred 

Pre intervention Post intervention 

Difference in 

pre-post 

within control 

group 

Difference in   pre-

post within 

treatment group 

Control 
N = 732 (%) 

Treatment 
N = 906 (%) 

Control 
N = 815(%) 

Treatment 
N = 903(%) 

p-value  p-value 

Receiving the 

prescription 

6 (0.8) 8 (0.9) 2 (0.3) 17 (1.88) 

0.08b 

(No post hoc 

analysis is 
required) 

<.0001 

 

0.08c 

Entry 488 (66.7) 785 (86.6) 548 (67.2) 727 (80.5) <0.001c 

Assembly of the 

prescription/Filling 

71 (9.7) 85 (9.4) 84 (10.3) 118 (13.1) 0.01c 

Partner check 0 (0) 0 (0) 0 (0) 0 (0) N/A 

Drug Utilization 

Review (DUR) 

6 (0.8) 0 (0) 1 (0.1) 5 (0.6) N/A 

Counseling 0 (0) 0 (0) 0 (0) 0 (0) N/A 

Delivery Area/will call 0 (0) 0 (0) 0 (0) 0 (0) N/A 

Delivery to patient 75 (10.3) 4 (0.4) 101  (12.4) 6 (0.7) 0.53c 

Intervention 86 (11.8) 24 (2.7) 79 (9.7) 29 (3.2) 0.48c 

a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 
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Pearson‘s chi-square test indicated that there was no change in the proportion of each 

type of QREs in the control group, while the change in proportions was significant in the 

treatment group (Table 4.9). Wald test suggested that only type of QREs that the 

proportion had changed significantly in the treatment group was incorrect safety cap type 

(from 4.2% to 6.7%; p = 0.004).   

 

Table 4.9. Type of Quality Related Events (QREs) reported in the pre and post-

intervention measurement period of the control group and the treatment group 

QREs Types 
Pre intervention Post intervention 

Difference in 

pre-post 

within control 

group 

Difference in   pre-

post within 

treatment group 

Control 
N = 732 (%) 

Treatment 
N = 906 (%) 

Control 
N =815(%) 

Treatment 
N = 903(%) 

p-value  p-value 

Incorrect drug 94 (12.8) 95 (10.5) 110 (13.5) 76 (8.4) 

0.14b 
(No post hoc 

analysis is 

required) 

0.04b 

 

0.13c 

Incorrect strength  51 (6.9) 52 (5.7) 57 (7.0) 51 (5.7) 0.93c 

Incorrect directions 141 (19.3) 238 (26.3) 148(18.2) 251 (27.8) 0.46c 

Counseling 0 (0) 1 (0.1) 0 (0) 1 (0.1) 0.98c 

Refill incorrect 21 (2.9) 44 (4.86) 22 (2.7) 42 (4.7) 0.84c 

Incorrect generic 

substitution/ 
Dispense as 

written(DAW) 

21 (2.9) 11 (1.2) 19 (2.3) 7 (0.8) 0.35c 

Incorrect quantity  85 (11.6) 96 (10.6) 87 (10.7) 86 (9.5) 0.50c 

Incorrect prescriber 27 (3.7) 51 (5.6) 21 (2.6) 49 (5.4) 0.85c 

Incorrect safety cap 33 (4.5) 38 (4.2) 52 (6.4) 67 (7.4) 0.004c 

Confidentiality  1 (0.1) 0 (0) 0 (0) 3 (0.3) N/A 

Others 165 (22.5) 267 (29.5) 194 (23.8) 257 (28.5) 0.64c 

Failure in pharmacist 

drug review 

4 (0.5) 0 (0) 1 (0.1) 5 (0.6) N/A 

Order mix-up 20 (2.7) 12 (1.3) 8 (1.0) 6 (0.7) 0.17c 

Incorrect delivery 69 (9.4) 1 (0.1) 96 (11.8) 2 (0.2) 0.57c 

a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 
N/A :  Not applicable 
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The proportion of QREs caused by the human factor increased from pre to post-

intervention in the control group (p < 0.001), while the human factor was not reported 

more frequently in the treatment group after the intervention (Table 4.10). However, the 

training or supervision factor was reported more frequently after the intervention in the 

treatment (p = 0.02), while the reporting on the factor did not increase in the control 

group (Table 4.10).  

Table 4.10. Type of Quality Related Events (QREs) contributing factor reported in the 

reported in the pre-intervention period for those in the control group and those in the 

treatment group  

QRE 

Contributing 

Factors 

Pre intervention Post intervention 

Difference 

in pre-post 

within 

control 

group 

Difference 

in   pre-post 

within 

treatment 

group 

Control 
N = 732 (%) 

Treatment 
N = 906 (%) 

Control 
N =815(%) 

Treatment 
N = 903(%) 

p-value  p-value 

Single factor       

Allergy/DUR over-rides 
(F1) 

0 (0) 0 (0) 0 (0) 0 (0) N/A N/A 

Communications (F2)  0 (0) 0 (0) 1 (0.12) 0 (0) N/A N/A 

Equipment or software 

defect (F3) 
6 (1.1) 3 (0.4) 12 (1.5) 5 (0.5) 0.04c 0.14 

Human factors (F4) 523 (71.5) 663 (73.2) 688 (84.4) 687 (76.1) <0.001c 0.16 

Patient factors (F5) 0 (0) 0 (0) 0 (0) 0 (0) N/A N/A 

Pharmacy factors (F6) 1 (0.1) 0 (0) 0 (0) 4 (0.4) N/A N/A 

Training or supervision (F7) 1 (0.1) 1 (0.1) 4 (0.5) 11 (1.22) 0.25 0.02 

Weights/measurement/look-
like and sound-alike/ high 

risk nomenclature (F8)  

0 (0) 0 (0) 0 (0) 0 (0) N/A N/A 

Work environment (F9) 0 (0) 2 (0.2) 0 (0) 4 (0.44) N/A 0.42 

Multiple factors       

F4 + F3 15 (2.8) 1 (0.2) 9(1.1) 1 (0.1) 0.06 0.97 

F4 + F5 0 (0) 1 (0.1) 1 (0.1) 1 (0.1) N/A 0.97 

F4 + F7 1 (0.2) 1 (0.2) 1 (0.1) 7 (0.8) 0.85 0.07 

F4 + F9 0 (0) 0 (0) 0 (0) 3 (0.3) N/A N/A 

F4 + F8 1 (0.2) 0 (0) 0 (0) 0 (0) N/A N/A 

F5 + F6  0 (0) 0 (0) 0 (0) 1 (0.1) N/A N/A 

F3 + F6 1 (0.2) 0 (0) 0 (0) 0 (0) N/A N/A 

F3 + F7 0 (0) 0 (0) 0 (0) 1 (0.1) N/A N/A 
a  Note the t-test used for comparing mean of the variables between Control group and Intervention group  
b  Note the Pearson's chi squared test used for comparing categorical variable between Control group and Intervention group  
c           Note the Wald test used for comparing dichotomous variable between Control group and Intervention group 

N/A :  Not applicable 
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4.1.4  Mixed Poisson models 

To take into account of possible correlation in data drawn from each pharmacy, a mixed 

Poisson-regression based model that included random effect of ―pharmacy‖ was used. 

The models were adjusted by number of prescriptions processed per day and days in a 

week with the number of prescriptions as an exposure variable.  

A. Quality Related Events that did not reach the patient (near miss QREs) 

 The number of reported QREs that did not reach the patient was not significantly 

different between pre and post-intervention in either the control or intervention treatment 

groups, when the other predictor variables in the model were held constant (p = 0.155 and 

p = 0.405, respectively) (Table 4.11). The change in number of reported near miss QREs 

was also not significantly different between the control and treatment groups, when the 

predictor variables in the model were held constant (p-value = 0.0928) (Table 4.11).  

Table 4.11. Poisson Mixed Model Outcomes for Hypotheses 1.1 – 1.3 near miss Quality 

Related Events (QREs) reported over the entire study period 

Hypothesis Group Outcome RR
a
 Lower 

95% CI
b
 

Lower 

95% CI
b
 

p-value 

H0:1.1 Treatment Change in monthly 

rates of near miss 

QREs reported from 

pre-intervention to 

post-intervention 

-0.071 -0.169 0.027 0.155 

H0:1.2 Control 0.044 0.060 0.149 0.405 

H0:1.3 Treatment 

vs Control 

Difference in change 

in monthly rates of 

near miss QREs 

reported between 

control and 

treatment group 

Likelihood ratio test = 2.83 

p-value  =  0.0928 

 

a The model was adjusted by number of prescription per day and day in a week. 
b CI    = Confidence Interval;   QRE = Quality-Related Events; RR = Relative Risk; H0:1.1 = the change in the monthly rate of reported quality-related 

events that did not reach the patient in pharmacies that did not fully implement PQC (treatment group pharmacies) ; H0:1.2; = the change in the monthly rate 

of reported quality-related events that did not reach the patient in pharmacies that did not fully implement PQC (control group pharmacies);  H0:1.3 = the 

difference in the change in monthly rates of reported QREs that did not reach the patient between treatment and control group pharmacies
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B. Quality Related Events that reached the patient (Errors) 

According the Table 4.1, the number of reported QREs that reached the patient included: 17 

(2.3%) of 732 QREs in the control group and 4 (1.8%) of 906 QREs in the treatment group during pre-

intervention; 15 (1.8%) of 815 QREs in the control group and 6 (0.7%) of 903 QREs in the treatment 

group during post-intervention. Due to the small number of QREs that reached the patient or errors, a 

model was not able to be fit for the hypothesis regarding to the change in the monthly rates of reported 

QREs that reached patient pre and post-intervention (treatment group pharmacies) (Hypothesis 2.1); the 

change in the monthly rate of reported QREs that reached the patient; and the different in the change in 

monthly rates of reported QREs that reached the patient (Hypothesis 2.2); the difference in the change 

in monthly rates of reported QREs that reached the patient (Hypothesis 2.3). 
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4.2 Section two: Patient Safety Culture 

4.2.1 Characteristics of participants 

The retrospective pretest-posttest survey was completed by 71 pharmacist and pharmacy technicians 

(out of a total number of 106 employees) for a 70.0% response rate (Table 4.12). The response rate for 

the control group was 80.4% (41 of 51 employees). The response rates were not significantly different 

between the control and treatment groups (p = 0.21). Within the control group, the response rate of 

pharmacists (100% of 17 pharmacists) and that of pharmacy technicians (70.6% of 34 pharmacy 

technicians) were not significantly different (p = 0.422). Similarly, in the treatment group, the response 

rate of pharmacists (66.7% of 18 pharmacists) and that of pharmacy technicians (45.9% of 37 pharmacy 

technicians) were not significantly different (p = 0.43). In the same way when comparing between the 

response rate of pharmacists and pharmacy technicians across groups, the rates were not significantly 

different (p = 0.46 for pharmacist and p = 0.33 for pharmacy technicians).  

Participants‘ demographic characteristics are presented in Table 4.12 and Table 4.13. The majority of 

the questionnaire respondents were pharmacy technicians. Of 41 responders in the control group, 17 

pharmacists (41.5 %) and 24 technicians (58.5%) responded the questionnaire (Table 4.12). Of 30 

participants in the treatment group, 12 pharmacists (40.0%) and pharmacy technicians (56.7%) 

responded. 
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Table 4.12. Characteristics of participants and overall response rate for 19 study pharmacies 

Overall response rate   Control Treatment Pearson’s 

Chi-square 

Number of responders N (%) N (%)  

Pharmacists 17 (41.5) 12 (40.0)  

Pharmacy Technician  24 (58.5) 17 (56.7)  

Unidentified 0 1 (3.3)  

Total  41 30 0.83 

Total number of staff    

Pharmacists 17 (33.3) 18 (32.7)  

Pharmacy Technician  34 (67.7) 37 (67.3)  

Total 51 55  

Response rate 80.4% 54.6% 0.21 

Overall response rate 70.0%  
#Percents do not equal 100 due to rounding 

N = 71 

 

Table 4.13. Participants work pharmacy setting work experience  

Years Worked in Pharmacy Setting Control  

(N=41) 

N (%) 

Treatment  

(N=30) 

 N (%) 

Pearson’s 

Chi-square 

      <  6 months 2 (4.9) 0 (0) 

0.34 

      6 -1 year 5 (12.2) 2 (7.1) 

      1 - 3 years 11 (26.8) 7 (25) 

 3 – 6 years 12 (29.3) 11 (39.3) 

 6 -12 years 5 (12.2) 6 (21.4) 

 >  12 years 6 (14.6) 2 (7.1) 

Hours worked per week in 

Pharmacy Setting 

   

      1 -16 hours per week 3 (7.5) 0 (0) 

0.43 

17 – 31 hours per week 1 (2.5) 1 (3.6) 

      32 – 40 hours per week 28 (70.0) 23 (82.1) 

 more than 40 hours per week 8 (20.0) 4 (14.3) 
# Percents do not equal 100 due to rounding 

N = 71 

 

Participants most often reported working in the pharmacy setting between 3 to 6 years was mostly 

common in both the control and treatment groups (29.3% and 39.3%, respectively) (Table 4.13).  The 

number of years that the participants reported working in the pharmacy setting was not significantly 
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different in the control and treatment groups (p = 0.34).  The number of years that respondents reported 

working in the pharmacy setting were not significantly different between the pharmacists and pharmacy 

technicians in either group (p = 0.29 and p = 0.26 for control and treatment group, respectively) (Table 

4.14).  

Table 4.14. Years worked in pharmacy setting of pharmacist and pharmacy technicians 

Group Pharmacists 

 

(N=17) 

N (%) 

Pharmacy 

technicians 

(N=24) 

 N (%) 

Chi-square 

Control group (N = 41) 

      <  6 months 1 (5.9) 1 (4.2) 

0.29 

      6 -1 year 1 (5.9) 4 (16.7) 

      1 - 3 years 3 (17.7) 8 (33.3) 

 3 – 6 years 8 (47.1) 4 (16.7) 

 6 -12 years 1 (5.8) 4 (16.7) 

 >  12 years 3(17.7) 3 (12.5) 

Treatment group (N=29*) 

      <  6 months 0 (0) 0 (0) 

0.26 

      6 -1 year 0 (0) 2 (11.7) 

      1 - 3 years 5 (41.7) 2 (11.7) 

 3 – 6 years 4 (33.3) 7 (41.2) 

 6 -12 years 3 (25) 3 (17.7) 

 >  12 years 0(0) 1 (11.7) 
# Percents do not equal 100 due to rounding 

* drop one employee due to lack position information 

 

 

The majority in the treatment and control groups reported working for 32 to 40 hours per week (70% 

and 82 %, respectively); and the hours worked per week were not significantly different between 

groups (p = 0.43) (Table 4.15). In the control group, number of hours that participants reported working 

per week in the pharmacy setting was not significantly different between the pharmacists and pharmacy 

technicians (p = 0.6) but it was significantly different between the pharmacists and pharmacy 

technicians in the treatment group (p = 0.01) since all 17 pharmacy technicians reported working 

between 17 -31 hours per week (Table 4.15).  
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Table 4.15. Hours worked per week in pharmacy of pharmacist and pharmacy technicians 

Years Worked in Pharmacy Setting Pharmacists 

 

(N=12) 

N (%) 

Pharmacy 

technicians 

(N=17) 

 N (%) 

Chi-square 

Control group (N = 41) 

      1 -16 hours per week 2 (11.8) 1 (4.2) 

0.60 

17 – 31 hours per week 0 (0) 1 (4.2) 

      32 – 40 hours per week 11 (64.7) 18 (75.0) 

 more than 40 hours per week 4 (23.5) 4 (16.7) 

Treatment group (N=29*) 

      1 -16 hours per week 0 (0) 0 (0) 

0.01 

17 – 31 hours per week 0 (0) 0 (0) 

      32 – 40 hours per week 7 (58.3) 17(100) 

 more than 40 hours per week 4 (33.3) 0(0) 
# Percents do not equal 100 due to rounding 

* drop one employee due to lack position information 
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4.2.2 Responses to Pharmacy Survey on Patient Safety Culture 

Raw responses to the Pharmacy Survey on Patient Safety Culture can be seen in Table 4.5. 

The questionnaire consisted of 10 domains (physical space and environment; teamwork; staff training 

and skills; communication openness, patient counseling, staffing, work pressure & pace; 

communication about prescription across shifts, communication about mistake; response to mistakes; 

and organizational learning-continuous improvement) and 2 separate components (documenting 

mistakes (3 questions), and Overall Rating on Patient Safety (1 question).  

 

The Wilcoxon signed-ranks tests were performed to test the equality of the distributions of raw 

responses among matched pairs of respondents between pre-intervention and post-intervention period. 

The Wilcoxon rank sum test was performed to test the equality of the two groups during the pre and 

post-interventions. p-values can be seen in Table 4.16. 

 

Items A1l, A5, and A7 were developed to assess the attitudes in the physical space and environment 

domain (Table 4.11). The domain aimed to assess whether the participant perceives the pharmacy to be 

well-organized and free of clutter; and how well the pharmacy layout supports good workflow. During 

pre-intervention, the response scores (rank-sums) of the control group respondents on items A1 and A7 

were significantly higher than those of the treatment group (p < 0.001 and p = 0.02). However, the 

attitude on those three items did not change in the control nor the treatment group (p = 0.16, 0.32, and 

0.31 for the control group; and p = 0.10, 0.10, and 0.98) from pre to post. Therefore, the respondents 

did not report the physical space and environment domain was changed after the full PQC 

implementation (Table 4.16).  
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Items A2, A4, and A9 designed to measure the Teamwork domain, are shown in Table 4.16.  The 

domain assess respondent perception of the extent to which staff members treat each other with respect 

and understand their roles and responsibilities. The scores attitude reported for the control and the 

treatment groups on these items were equal when measured at baseline (p = 0.005, 0.046, and 0.009, 

respectively). However, from pre to post-intervention, the attitude change in positive manner for only 

one item (A9), staff work together as an effective team, (p = 0.02) (Table 4.16). Thus, staff perceived 

PQC full implementation had a positive impact on how they are working together as a team.  

 

Items A3, A6, A8, and A10 developed to assess attitude on the staff training domain, are presented in 

Table 4.10. This domain assesses the extent to which staff feel they get the training, including the 

orientation that is provided to new staff, and ensure staff have the skills they need to do their jobs well. 

The staff attitudes in the control and treatment groups were similar at baseline (p =0.04, 0.02, 0.006, 

and 0.02, respectively) (Table 4.16). Upon post assessment, reported attitudes had not changed in the 

control group; however, item A6- Staff in this pharmacy have the skills they need to do their jobs well 

and A10- Staff get enough training from this pharmacy did increase significantly (p 0.03 and p = 0.045) 

in the treatment group (Table 4.16).  

 

Items B1, B5, and B10 were developed to assess the communication openness domain, which aimed to 

assess to what extent staff feel free to speak up about concerns related to patient safety and mistakes 

and how comfortable they feel asking questions, and assess to what extent their suggestion are valued. 

The respondent reported attitudes on these items were not equivalent between the control group and the 

treatment group during the pre-intervention. The respondent attitudes for these 3 items did not 

significantly change in the control group; however, respondent attitudes on 2 of 3 items (item B5 and 
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item B10) changed. That is, item B5 which assessed to what extent staff feel comfortable asking 

questions, was positively affected after full PQC implementation (p = 0.01) (Table 4.16). Also, item 

B10 significantly increased from pre to post-intervention in the treatment group (p = 0.045), while it 

remained constant in the control group (p = 0.08).   

 

Items B2, B7, B11 were designed to assess attitudes in the patient counseling domain (Table 4.16). 

Specifically, questions assessed to what extent patients are encouraged to talk to the pharmacist and 

whether pharmacists spend sufficient time discussing with patients and providing important 

information to patients about new prescriptions. At pre-intervention, attitude between the control and 

treatment group were not the same (p < 0.001 on item B11). The attitude on these 3 items did not 

significantly change in the control group. However, attitudes on Item B11, assessing to what extent 

pharmacists provide important information related to the patients‘ new prescriptions, was improved 

significantly after full PQC implementation (p = 0.045) in the treatment group (Table 4.16). 

 

Items B3, B9, B12, B16 were designed to test the attitudes in the domain related to Staffing, Work 

Pressure, and Pace attitude as presented in Table 4.11. The domain assessed to what extent there are 

enough staff to handle the workload, so staff do not feel rushed while working, and to what extent they 

are able to work accurately despite distractions. Similar to other domains, participant attitude on these 

items were not equivalent between the control group and the treatment group at the pre-intervention (p 

< 0.001 to p = 0.01 from all items). However, this domain was designed differently than others as 2 out 

of 4 items were negatively phrased. These were item B3 (We feel rushed when processing 

prescriptions) and item B16 (Interruptions/distractions in this pharmacy - from phone calls, faxes, 

customers, etc. make it difficult for staff to work accurately). None of the participant attitudes changed 
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significantly on these items from pre to post-intervention in either the control or the treatment group 

(Table 4.16).  

 

Items B4, B6, B14 were designed to assess participant attitudes about communication across shifts 

concerning prescriptions (Table 4.16). Specific items measured how well prescription information was 

communicated across shifts and the procedures and expectations for doing so. Participant attitudes were 

not similar between the control and the treatment group at the baseline (p = 0.003, 0.005, 0.03 for items 

B4, B6 and B14, respectively). However, 2 of 3 items in this domain showed a significant increase 

upon post-assessment in the treatment group, while there was no change in the control group. The two 

items B4 We have clear expectations about exchanging important prescription information across 

shifts and B6 We have standard procedures for communicating prescription information across shifts 

(p = 0.01 and p = 0.03) were significantly improved in the treatment group after PQC full 

implementation. 

 

Items B8, B13, and B15 were designed to assess the attitudes in the communication about mistakes 

domain (Table 4.16). This domain assessed to what extent the mistakes that happened have been openly 

discussed between staff. Although almost of scores from those items were not comparable between the 

control and the treatment group, the response for responses on item B5 for the control and treatment 

group were similar (p = 0.18). None of the scores from these three items significantly changed from pre 

to post in the control group; however, significant increases were seen in the treatment group from all of 

the three items (p < 0.001, p = 0.005, and p = 0.001, respectively) (Table 4.16).  Thus, the respondents 

reported the attitude in this domain improved after full PQC implementation (Table 4.16).    
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Items C1, C4, C7, and C8 were created to assess the response to mistakes domain that assessed to what 

extent the mistakes that occurred in the pharmacy are examined to determine cause, how well the staff 

learn from the mistake, and if the pharmacy treats the staff fairly when they make mistakes. Item C8: 

Staff feel like their mistakes are held against them was negatively phrased . The scores from items in 

this domain were not comparable between the control and treatment group at pretest. In the control 

group, the scores did not significantly change for any item in this domain. However, the treatment 

group showed significant increases in the following items: item C1 staff are treated fairly when they 

make mistakes (p =0.03); item C4 this pharmacy helps staff learn from their mistakes rather than 

punishing them (p = 0.008); and item C7 we look at staff actions and the way we do things to 

understand why mistakes happen in this pharmacy (p < 0.001) (Table 4.16).  The item in this domain 

that did not change in the intervention group was item C8 which was the negative item.   

 

Items C2, C5, and C10 were designed to assess the attitude of the staff on the organizational learning – 

continuous improvement domain (Table 4.16). Two (item C2 and C10) of those items showed 

significant scores differences between the control and the treatment group in the pre-intervention 

period, meaning the attitude of the two groups was not equivalent at pre intervention (p < 0.001 and p = 

0.01, respectively). Similarly to the other domains, the attitude assessed this domain did not 

significantly change in the control group; however, attitude items C2, C5, and C10 significantly 

changed in the treatment group (p < 0.001, p = 0.03, and p = 008, respectively) (Table 4.16).  Thus, it 

was reported that full PQC intervention had impact on the attitude toward the entire Organizational 

Learning – Continuous Improvement domain.   
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 

Questions 
 Control, N (%) 

p-valuea 
 

Treatment, N (%) 
p-valuea 

(df) 
p-valueb 

(df) 
 Pre/Post SD D N A SA SD D N A SA 

1. Physical Space and Environment               

A1.  This pharmacy is well organized Pre 0 

(0) 

1 

(2.5) 

1 

(2.5) 

19 

(47.5) 

19 

(82.6) 

 0 

(0) 

1 

(3.5) 

2 

(6.9) 

22 

(75.9) 

4 

(13.8) 

 < 0.003 

Post 0  

(0) 

1  

(2.5) 

1  

(2.5) 

17  

(42.5) 

21 

(52.5) 

0.16  0 

(0) 

0 

(0) 

1 

(3.45) 

22 

(75.9) 

6 

(20.7) 

0.10 0.01 

A5.   This pharmacy is free of clutter  Pre 0  
(0) 

3  
(7.7) 

7 
(18.0) 

19 
(48.7) 

10 
(25.6) 

 0 
(0) 

4 
(13.8) 

6  
(20.7) 

15  
(51.7) 

4 
(13.8) 

 0.15 

Post 0  

(0) 

3  

(7.7) 

7 

(18.0) 

18  

(46.2) 

11 

(28.2) 

0.32 0 

(0) 

2 

(6.9) 

4 

(13.8) 

19 

(65.5) 

4 

(13.8) 

0.10 0.48 

A7.  The physical layout of this pharmacy 

supports good work flow 

Pre 0 
(0) 

3  
(7.5) 

4  
(10.0) 

21  
(52.5) 

12 
(30.0) 

 0 
(0) 

4  
(13.8) 

5 
(17.2) 

18  
(62.1) 

2 
(6.9) 

 0.02 

Post 0 

(0) 

2 

(5.0) 

3 

(7.5) 

23 

(57.5) 

12 

(30.0) 

0.31 0 

(0) 

3 

(10.3) 

6 

(20.7) 

18 

(62.1) 

2 

(6.9) 

0.98 < 0.001 

2. Teamwork               

A2. Staff treat each other with respect Pre 0 

(0) 

2 

(5.0) 

3 

(7.5) 

12 

(30.0) 

23 

(57.5) 

 0 

(0) 

1 

(3.4) 

3 

(10.3) 

20 

(69.0) 

5 

(17.7) 

 0.005 

Post 0 
(0) 

1 
(2.5) 

4 
(10.0) 

11 
(27.5) 

24 
(60.0) 

0.16 0 
(0) 

2 
(6.9) 

1 
(3.5) 

20 
(69.0) 

6 
(20.7) 

0.57 0.07 

A4.  Staff in this pharmacy receive the training 

they need to do their jobs 

Pre 0 
(0) 

0 
(0) 

4 
(10.3) 

17 
(43.6) 

18 
(46.2) 

 0 
(0) 

2 
(7.1) 

2 
(7.1) 

18 
(64.3) 

6 
(21.3) 

 0.046 

Post 0 
(0) 

0 
(0) 

4 
(10.3) 

16 
(41.0) 

19 
(48.7) 

0.32 0 
(0) 

1 
(3.5) 

2 
(6.9) 

20 
(69.0) 

6 
(20.7) 

0.08 0.05 

A9.  Staff work together as an effective team Pre 0 

(0) 

3 

(7.5) 

2 

(5.0) 

12 

(30. 0) 

23 

(57.5) 

 0 

(0) 

1 

(3.5) 

7 

(24.1) 

16 

(55.2) 

5 

(17.2) 

 0.002 

 

Post 0 

(0) 

3 

(7.5) 

2 

(5.0) 

10 

(25.0) 
25 

(62.5) 

0.32 0 

(0) 

1 

(3.5) 

5 

(17.2) 
15 

(51.7) 
8 

(27.6) 

0.03 0.01 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

* Note this question is negatively worded. 

Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 

N =71 
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 

Questions  Control, N (%) p-valuea 

(df) 

Treatment, N (%) p-valuea 

(df) 

p-valueb 

(df)  Pre/Post SD D N A SA SD D N A SA 

3. Staff Training              

A3.  Technicians in this pharmacy receive the 

training they need to do their jobs 

Pre 0 

(0) 

0 

(0) 

4 

(10.3) 

16 

(48.7) 

19 

(48.7) 

 0 

(0) 

1 

(1.5) 

4 

(13.8) 

17 

(58.6) 

7 

(24.1) 

 0.04 

Post 0 
(0) 

0 
(0) 

4 
(10.3) 

15 
(38.4) 

20 
(51.3) 

0.32 0 
(0) 

0 
(0) 

3 
(10.3) 

16 
(55.2) 

10 
(34.5) 

0.05 0.27 

A6.  Staff in this pharmacy have the skills they 

need to do their jobs well 

Pre 0 
(0) 

3 
(7.5) 

1 
(2.5) 

13 
(32.5) 

23 
(57.5) 

 0 
(0) 

0 
(0) 

2 
(6.9) 

20 
(69.0) 

7 
(24.1) 

 0.02 

Post 0 

(0) 

3 

(7.5) 

1 

(2.5) 

12 

(30.0) 

24 

(60.0) 

0.32 0 

(0) 

0 

(0) 

0 

(0) 

18 

(64.3) 

10 

(35.7) 

0.03 0.19 

A8.  Staff who are new to this pharmacy receive 

adequate orientation 

Pre 0 

(0) 

2 

(5.3) 

4 

(10.5) 

17 

(44.7) 

15 

(39.5) 

 0 

(0) 

2 

(7.1) 

7 

(25.0) 

17 

(60.7) 

2 

(7.1) 

 0.006 

Post 0 

(0) 

2 

(5.3) 

3 

(7.9) 

16 

(42.1) 

17 

(44.7) 

0.08 0 

(0) 

2 

(7.1) 

5 

(17.9) 

19 

(67.9) 

2 

(7.1) 

0.16 0.007 

A10. Staff get enough training from this 

pharmacy 

Pre 0 

(0) 

0 

(0) 

5 

(12.5) 

16 

(40.0) 

19 

(47.5) 

 0 

(0) 

0 

(0) 

6 

(20.7) 

18 

(62.1) 

5 

(17.2) 

 0.02 

Post 0 
(0) 

0 
(0) 

5 
(12.5) 

15 
(37.5) 

20 
(50.0) 

0.32 0 
(0) 

0 
(0) 

4 
(13.8) 

18 
(62.1) 

7 
(24.1) 

0.04 0.08 

4. Communication Openness               

B1.  Staff ideas and suggestions are valued in this 

pharmacy 

Pre 0 

(0) 

0 

(0) 

6 

(15.0) 

15 

(37.5) 

19 

(47.5) 

 0 

(0) 

1 

(3.5) 

3 

(10.3) 

18 

(62.1) 

7 

(24.1) 

 0.08 

Post 0 

(0) 

0 

(0) 

7 

(17.5) 

13 

(32.5) 

20 

(50.0) 

1.00 0 

(0) 

1 

(3.6) 

3 

(10.7) 

17 

(60.7) 

7 

(25.0) 

0.59 0.11 

B5.  Staff feel comfortable asking questions when 

they are unsure about something 

Pre 0 
(0) 

1 
(2.5) 

1 
(2.5) 

12 
(30.0) 

26 
(65.0) 

 0 
(0) 

1 
(3.5) 

9 
(31.0) 

11 
(37.9) 

8 
(27.6) 

 < 0.001 

Post 0 

(0) 

1 

(2.5) 

1 

(2.5) 

11 

(27.5) 

27 

(67.5) 

0.32 0 

(0) 

0 

(0) 

4 

(14.3) 

16 

(57.1) 

8 

(28.6) 

0.01 0.002 

B10. It is easy for staff to speak up to their 

supervisor/ manager about patient safety concerns 

in this pharmacy 

Pre 0 

(0) 

0 

(0) 

5 

(12.5) 

15 

(37.5) 

20 

(50.0) 

 0 

(0) 

1 

(3.5) 

8 

(27.6) 

11 

(37.9) 

9 

(31.0) 

 0.041 

Post 0 
(0) 

0 
(0) 

3 
(7.7) 

15 
(38.5) 

21 
(53.9) 

0.08 0 
(0) 

1 
(3.6) 

4 
(14.3) 

14 
(50.0) 

9 
(32.1) 

0.04 0.07 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

* Note this question is negatively worded. 
a Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 

N =71 
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 (cont.) 

Questions  Control, N (%) 
p-valuea 

(df) 

Treatment, N (%) 
p-valuea 

(df) 

p-valueb 

(df)  Pre/Post SD D N A SA SD D N A SA 

5. Patient Counseling              

B2. We encourage patients to talk to pharmacists 

about their medications 

Pre 0 
(0) 

0 
(0) 

2 
(5.0) 

13 
(32.5) 

25 
(62.5) 

 0 
(0) 

0 
(0) 

2 
(6.9) 

18 
(62.1) 

9 
(31.0) 

 0.012 

Post 0 
(0) 

0 
(0) 

2 
(5.0) 

13 
(32.5) 

25 
(62.5) 

1.00 0 
(0) 

0 
(0) 

0 
(0) 

18 
(64.3) 

10 
(35.7) 

0.31 0.049 

B7.  Our pharmacists spend enough time talking 

to patients about how to use their medications 

Pre 0 

(0) 

1 

(2.6) 

3 

(7. 9) 

11 

(28.9) 

23 

(60.5) 

 0 

(0) 

1 

(3.5) 

3 

(10.3) 

19 

(65.5) 

6 

(20.7) 

 0.004 

Post 0 

(0) 

1 

(2.6) 

3 

(30.8) 

12 

(30.8) 

23 

(59.0) 

0.32 0 

(0) 

0 

(0) 

4 

(14.3) 

14 

(50.0) 

10 

(35.7) 

0.24 0.07 

B11.  Our pharmacists tell patients important 

information about their new prescriptions 

Pre 0 

(0) 

0 

(0) 

1 

(2.5) 

8 

(20.0) 

31 

(77.5) 

 0 

(0) 

0 

(0) 

3 

(10.7) 

14 

(50.0) 

11 

(39.3) 

 < 0.001 

Post 0 

(0) 

0 

(0) 

1 

(2.5) 

7 

(17.5) 

32 

(80.0) 

0.32 

 

0 

(0) 

0 

(0) 

1 

(3.7) 

12 

(44.4) 

14 

(51.9) 

0.04 0.02 

6. Staffing, Work Pressure, and Pace               

B3. Staff take adequate breaks during their shifts Pre 3 
(8.8) 

3 
(8.8) 

9 
(26.5) 

9 
(26.5) 

10 
(29.4) 

 3 
(10.3) 

10 
(34.5) 

7 
(24.1) 

8 
(27.6) 

1 
(3.5) 

 0.01 

Post 3 

(8.8) 

4 

(11.8) 

9 

(26.5) 

8 

(23.5) 

10 

(29.4) 

0.32 3 

(11.1) 

6 

(22.2) 

9 

(33.3) 

8 

(29.6) 

1 

(3.7) 

0.08 0.04 

B9.*  We feel rushed when processing 

prescriptions 

Pre 2 

(5.1) 

9 

(23.1) 

8 

(20.5) 

15 

(38.5) 

5 

(12.9) 

 4 

(14.3) 

12 

(42.9) 

7 

(25.0) 

4 

(14.3) 

1 

(3.6) 

 0.007 

Post 2 
(5.1) 

9 
(23.1) 

8 
(20.5) 

15 
(38.5) 

5 
(12.8) 

1.0 3 
(10.7) 

14 
(50.0) 

6 
(21.4) 

4 
(14.3) 

1 
(3.6) 

1.00 0.003 

B12.  Our pharmacists tell patients important 

information about their new prescriptions 

Pre 0 

(0) 

0 

(0) 

5 

(12.5) 

13 

(32.5) 

22 

(55.0) 

 0 

(0) 

1 

(3.6) 

6 

(21.4) 

16 

(57.1) 

5 

(17.9) 

 0.003 

Post 0 

(0) 

0 

(0) 

5 

(12.8) 

14 

(35.9) 

20 

(51.3) 

0.32 0 

(0) 

2 

(7.1) 

4 

(14.3) 

16 

(57.1) 

6 

(21.4) 

0.08  0.01 

B16.*  Interruptions/distractions in this 

pharmacy (from phone calls, faxes, customers, 

etc.) make it difficult for staff to work accurately 

Pre 2 

(5.0) 

13 

(32.5) 

5 

(12.5) 

13 

(32.5) 

7 

(17.5) 

 3 

(10.3) 

17 

(58.6) 

6 

(20.7) 

3 

(10.3) 

0 

(0) 

 0.001 

Post 2 
(5.1) 

13 
(33.3) 

5 
(12.8) 

12 
(30.8) 

7 
(18.0) 

1.00 
 

4 
(13.8) 

16 
(55.2) 

6 
(20.7) 

3 
(10.3) 

0 
(0) 

0.56 0.001 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

* Note this question is negatively worded. 
a Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 

N =71 
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 (cont.) 

Questions  Control, N (%) 
p-valuea 

(df) 

Treatment, N (%) 
p-valuea 

(df) 

p-valueb 

(df)  Pre/Post SD D N A SA SD D N A SA 

7. Communication about Prescriptions Across Shifts             

B4. We have clear expectations about 

exchanging important prescription information 

across shifts 

Pre 1 
(3.7) 

1 
(3.7) 

4 
(14.8) 

6 
(22.2) 

15 
(55.6) 

 1 
(4.2) 

2 
(8.3) 

8 
(33.3) 

11 
(45.8) 

2 
(8.3) 

 0.003 

Post 1 

(3.7) 

1 

(3.7) 

4 

(14.8) 

6 

(22.2) 

15 

(55.6) 

1.00 0 

(0) 

2 

(9.1) 

5 

(22.7) 

13 

(59.1) 

2 

(9.1) 

0.01 0.008 

B6.  We have standard procedures for 

communicating prescription information across 

shifts 

Pre 1 

(3.6) 

1 

(3.6) 

4 

(14.3) 

9 

(32.1) 

13 

(46.4) 

 1 

(4.2) 

1 

(4.2) 

12 

(50.0) 

7 

(29.2) 

3 

(12.5) 

 0.005 

Post 1 

(3.6) 

1 

(3.6) 

4 

(14.3) 

9 

(32.1) 

13 

(46.4) 

1.00 0 

(0) 

2 

(9.1) 

7 

(31.8) 

11 

(50. 0) 

2 

(9.1) 

0.03 0.01 

B14.  The status of problematic prescriptions is 

well communicated across shifts 

Pre 0 

(0) 

4 

(11.4) 

6 

(17.1) 

11 

(31.4) 

14 

(40.0) 

 1 

(4.35) 

3 

(13.04) 

8 

(34.78) 

7 

(30.43) 

4 

(17.4) 

 0.03 

Post 0 

(0) 

4 

(11.8) 

6 

(17.6) 

10 

(29.4) 

14 

(41.2) 

0.32  0 

(0) 

3 

(13.0) 

8 

(34.8) 

8 

(34.8) 

4 

(17.4) 

0.08 0.09 

8. Communication about Mistakes               

B8. Staff in this pharmacy discuss mistakes Pre 0 

(0) 

3 

(7. 9) 

6 

(15.8) 

10 

(26.3) 

19 

(50. 0) 

 0 

(0) 

9 

(32.1) 

4 

(14.3) 

10 

(35.7) 

5 

(17.9) 

 0.002 

Post 0 

(0) 

3 

(7. 9) 

6 

(15.8) 

10 

(26.3) 

19 

(50. 0) 

1.0 0 

(0) 

2 

(7.4) 

5 

(18.5) 

11 

(40.7) 

9 

(33. 3) 

< 0.001 0.27 

B13.  When patient safety issues occur in this 

pharmacy, staff discuss them 

Pre 0 

(0) 

1 

(2. 6) 

8 

(20.5) 

12 

(30.8) 

18 

(46.2) 

 0 

(0) 

8 

(27.6) 

2 

(6.9) 

12 

(41.4) 

7 

(24.1) 

 0.03 

Post 0 

(0) 

1 

(2. 8) 

6 

(16. 7) 

12 

(33. 3) 

17 

(47. 2) 

0.32 0 

(0) 

1 

(3.6) 

6 

(21.4) 

14 

(50.0) 

7 

(25.0) 

0.005 0.10 

B15.  In this pharmacy, we talk about ways to 

prevent mistakes from happening again 

Pre 0 
(0) 

2 
(5.0) 

11 
(27.5) 

13 
(32.5) 

14 
(35. 0) 

 1 
(3. 5) 

3 
(10. 4) 

7 
(24.1) 

13 
(44.8) 

5 
(17.2) 

 0.18 

Post 0 

(0) 

2 

(5.1) 

11 

(28.2) 

13 

(33.3) 

13 

(33.3) 

1.0 0 

(0) 

1 

(3.5) 

3 

(10.3) 

16 

(55.2) 

9 

(31.0) 

0.001 0.50 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 
* Note this question is negatively worded. 
a Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 
N =71 
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 (cont.) 

Questions  Control, N (%) 
p-valuea 

(df) 

Treatment, N (%) 
p-valuea 

(df) 

p-valueb 

(df)  Pre/Post SD D N A SA SD D N A SA 

9. Response to Mistake              

C1.  Staff are treated fairly when they make 

mistakes 

Pre 0 

(0) 

3 

(7.5) 

2 

(5.0) 

18 

(45.0) 

17 

(42.5) 

 0 

(0) 

5 

(17.2) 

1 

(3. 5) 

19 

(65.3) 

4 

(13.8) 

 0.02 

Post 0 

(0) 

3 

(7.5) 

2 

(5.0) 

18 

(45.0) 

17 

(42.5) 

1.00 

 

0 

(0) 

3 

(10.3) 

1 

(3. 5) 

18 

(62.1) 

7 

(24.1) 

0.03 0.15 

C4.  This pharmacy helps staff learn from their 

mistakes rather than punishing them 

Pre 0 
(0) 

1 
(2. 6) 

6 
(15.4) 

16 
(41.0) 

16 
(41.0) 

 0 
(0) 

3 
(10.7) 

5 
(17.9) 

16 
(57.1) 

4 
(14.3) 

 0.02 

Post 0 

(0) 

1 

(2.6) 

6 

(15.4) 

16 

(41.0) 

16 

(41.0) 

 1.00 

 

0 

(0) 

0 

(0) 

4 

(14.3) 

18 

(64.3) 

6 

(21.4) 

0.008 0.31 

C7.  We look at staff actions and the way we do 

things to understand why mistakes happen in 

this pharmacy 

Pre 0 

(0) 

4 

(10.0) 

6 

(15. 0) 

19 

(47.5) 

11 

(27.5) 

 0 

(0) 

4 

(13.8) 

14 

(48.3) 

8 

(27.6) 

3 

(10.3) 

 0.007 

Post 0 

(0) 

4 

(10.0) 

6 

(15.0) 

20 

(50.0) 

10 

(25.0) 

0.32 0 

(0) 

1 

(3. 5) 

4 

(13.8) 

19 

(65.5) 

5 

(17.2) 

< 0.001 0.93 

C8.*  Staff feel like their mistakes are held 

against them 

Pre 0 
(0) 

2 
(5.1) 

7 
(18.0) 

20 
(51.3) 

10 
(26.6) 

 0 
(0) 

3 
(11.1) 

4 
(14.8) 

16 
(59.3) 

4 
(14.8) 

 0.29 

Post 0 
(0) 

2 
(5.1) 

7 
(18.0) 

20 
(51.3) 

10 
(26.6) 

1.00 2 
(7.1) 

2 
(7.1) 

4 
(14.3) 

16 
(57.1) 

4 
(14.3) 

0.71 0.20 

10. Organizational Learning – Continuous Improvement              

C2. When a mistake happens, we try to figure 

out what problems in the work process led to the 

mistake 

Pre 0 

(0) 

2 

(5.0) 

6 

(15.0) 

14 

(35.0) 

18 

(45.0) 

 0 

(0) 

5 

(17.2) 

11 

(37.9) 

11 

(37.9) 

2 

(6.9) 

 < 0.001 

Post 0 
(0) 

2 
(5.0) 

6 
(15. 0) 

14 
(35.0) 

18 
(45.0) 

1.00 
(3) 

0 
(0) 

2 
(6.9) 

6 
(20.7) 

15 
(51.7) 

6 
(20.7) 

< 0.001 0.06 

C5.  When the same mistake keeps happening, 

we change the way we do things 

Pre 2 

(5.4) 

4 

(10.8) 

6 

(16.2) 

13 

(35.1) 

12 

(32.4) 

 0 

(0) 

3 

(10.3) 

10 

(34.5) 

14 

(48.3) 

2 

(6.9) 

 0.13 

Post 2 

(5.4) 

4 

(10.8) 

6 

(16.2) 

13 

(35.1) 

12 

(32.4) 

1.00 

(3) 

0 

(0) 

2 

(7.1) 

7 

(25. 0) 

15 

(53.6) 

4 

(14.3) 

0.03 0.43 

C10.  Mistakes have led to positive changes in 

this pharmacy 

Pre 0 

(0) 

2 

(5.3) 

8 

(21.1) 

18 

(47.4) 

10 

(26.3) 

 0 

(0) 

1 

(3.5) 

14 

(48.3) 

12 

(41.4) 

2 

(6.9) 

 0.01 

Post 0 

(0) 

2 

(5.3) 

8 

(21.1) 

19 

(50.0) 

9 

(23.7) 

1.00 

(3) 

0 

(0) 

0 

(0) 

9 

(31.0) 

16 

(55.2) 

4 

(13.8) 

0.008 

(3) 

0.39 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 
* Note this question is negatively worded. 
a Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 
N =71
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Table 4.16. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture which assessed perception 

of the patient safety culture of the pharmacy in which they worked before and after full implementation of Pharmacy Quality 

Commitment (PQC), N=71 (cont.) 

Questions  Control, N (%) 
p-valuea 

(df) 

Treatment, N (%) 
p-valuea 

(df) 

p-valueb 

(df)  Pre/Post 
SD D N A SA SD D N A SA 

11. Overall Perception of Patient Safety              

C3.* This pharmacy places more emphasis on 

sales than on patient safety 

Pre 1 

(2.5) 

1 

(2.5) 

1 

(2.5) 

16 

(40.0) 

21 

(52.5) 

 0 

(0) 

0 

(0) 

6 

(20.7) 

14 

(48.3) 

9 

(31.0) 

 0.08 

Post 1 

(2.5) 

1 

(2.5) 

1 

(2.5) 

15 

(37.5) 

22 

(55.0) 

0.32 0 

(0) 

1 

(3.5) 

5 

(17.2) 

14 

(48.3) 

9 

(31.0) 

0.65 0.03 

C6.  This pharmacy is good at preventing 

mistakes 

Pre 0 

(0) 

2 

(5.0) 

7 

(17.5) 

15 

(37.5) 

16 

(40.0) 

 0 

(0) 

1 

(3.5) 

12 

(41.4) 

13 

(44.8) 

3 

(10.3) 

 0.01 

Post 0 

(0) 

2 

(5.0) 

6 

(15.0) 

17 

(42.5) 

15 

(37.5) 

1.00 0 

(0) 

0 

(0) 

8 

(27.6) 

17 

(58.6) 

4 

(13.8) 

0.03 0.07 

C9.  The way we do things in this pharmacy 

reflects a strong focus on patient safety 

Pre 0 

(0) 

0 

(0) 

3 

(7.5) 

15 

(40.0) 

21 

(52.5) 

 0 

(0) 

0 

(0) 

10 

(34.5) 

11 

(37.9) 

8 

(27.6) 

 0.005 

Post 0 

(0) 

0 

(0) 

3 

(7.5) 

16 

(40.0) 

21 

(52.5) 

1.00 0 

(0) 

0 

(0) 

5 

(17.2) 

15 

(51.7) 

9 

(31.0) 

0.06 0.046 

Abbreviation: Pre = Pre-intervention; Post = Post-intervention; SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

* Note this question is negatively worded. 
a Note the Wilcoxon rank-sum (Mann-Whitney) test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group. 

N =71 
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The last domain was documenting mistakes. This domain consists of three items, D1, D2, and 

D3. They aim to assess to what extent and how often mistakes are documented in the situation 

where a potentially harmful mistake is corrected before it reaches the patient, where the mistake 

reaches the patient but causes no harm, or where the potentially harmful mistake reaches the 

patient. This domain was different from the other domain since the attitudes reported on this 

domain were similar between the control and the treatment group at pre-intervention (Table 

4.17). Therefore, the attitude at the post intervention could be compared between the control and 

treatment groups. As a result, the attitude was not significantly different between the two groups 

at post intervention. With respect to the comparison across time in a group, the attitude did not 

significantly change in the control group, while the attitude assessed from item D2 and D3 

significantly increased in the treatment group (p = 0.045 and  p = 0.003, respectively) (Table 

4.17). 

In the last section of the survey before the demographic questions, the participants were asked 

to rate the overall patient safety culture in the pharmacy. The attitudes reported by the control 

group were significantly higher than that of the treatment group in the pre-intervention period (p 

= 0.002). The attitudes of both the control and treatment group did not significantly changed 

from pre to post-intervention (p=0.32 and p = 0.06, respectively) (Table 4.17).  
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Table 4.17. Pharmacist and pharmacy technician responses to Pharmacy Survey on Patient Safety Culture practices concerning 

documenting mistakes before and after full implementation of Pharmacy Quality Commitment (PQC), N=71 

Questions  Control, N (%) 
P-valuea 

(df) 

Treatment, N (%) 
P-valuea 

(df) 

P-valueb 

(df)  Pre/Post 
ND RD SD MD AD ND RD SD MD AD 

Documenting Mistakes              

D1.  When a mistake reaches the patient and          

could cause harm but does not, how often is it 

documented? 

Pre 0 

(0) 

0 

(0) 

0 

(0) 

5 

(13.9) 

31 

(86.1) 

 0 

(0) 

0 

(0) 

1 

(3. 5) 

4 

(13.8) 

24 

(82.8) 

 0.7171 

Post 0  

(0) 

0 

(0) 

0 

(0) 

5  

(14.3) 

30 

(85.7) 

1.00 0 

(0) 

0 

(0) 

  0 

(0) 

4 

(13.8) 

25 

(86.2) 

0.16 0.7515 

D2.   When a mistake reaches the patient but has 

no potential to harm the patient, how often is it 

documented? 

Pre 0  
(0) 

0 
(0) 

0 
(0) 

11 
(30.6) 

25 
(69.4) 

 0 
(0) 

0 
(0) 

2  
(7.1) 

5 
(17.9) 

21 
(75.0) 

 0.7032 

Post 0  

(0) 

0 

(0) 

0 

(0) 

11  

(30.6) 

25 

(69.4) 

1.00 0 

(0) 

0 

(0) 

0 

(0) 

5 

(17.9) 

23 

(82.1) 

0.045 0.1758 

D3.  When a mistake that could have harmed the 

patient is corrected BEFORE the medication 

leaves the pharmacy, how often is it 

documented? 

Pre 0 
(0) 

3  
(7.5) 

4  
(10.0) 

21  
(52.5) 

12 
(30.0) 

 0 
(0) 

4 
(13.8) 

5 
(17.2) 

18  
(62.1) 

2 
(6.9) 

 0.3463 

Post 0 

(0) 

1 

(2.7) 

5 

(13.5) 

11 

(29.7) 

20 

(54.1) 

1.00 0 

(0) 

0 

(0) 

0 

(0) 

7 

(24.1) 

22 

(75.9) 

0.003 0.0443 

Overall Rating on Patient Safety  Poor Fair Good Very 

Good 

Excellent  Poor Fair Good Very 

Good 

Excellent  

 

 

E1.  How do you rate this pharmacy on patient 

safety? 

Pre 0 
(0) 

0 
(0) 

1 
(2.6) 

16 
(42.1) 

21 
(55.3) 

 0 
(0) 

2 
(7.1) 

4 
(14.3) 

16 
(57.1) 

6 
(21.4) 

 0.0022 

Post 0 

(0) 

0 

(0) 

2 

(5.3) 

16 

(41.0) 

21 

(53.8) 

0.32 0 

(0) 

0 

(0) 

3 

(11.1) 

16 

(59.3) 

8 

(29.6) 

0.06 0.0483 

Abbreviation: ND = Never Documented; RD = Rarely Documented; SD = Sometimes Documented; MD = Most of the Time Documented; AD = Always Documented. 

* Note this question is negatively worded. 
a Note this test used for comparing between Pre-intervention period and Post-intervention period 
b Note the Wilcoxon Signed Rank test used for comparing between Control group and Intervention group
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According to the results from the non-parametric test, the respondent attitudes in the control 

group were not reported changing or improving in any of items. Table 4.18 presents a list of 

domains and items in which the respondent attitudes in the treatment group improve 

significantly.   

Table 4.18. Items in which respondent attitude toward patient safety culture changed 

significantly in treatment group (none of attitude assessed in any items significantly changed 

from pre to post in the control group) 

Domain Item 

2. Teamwork 

 A9.  Staff work together as an effective team 

3. Staff Training 

 A3.  Technicians in this pharmacy receive the training they need to do their jobs 

 A6.  Staff in this pharmacy have the skills they need to do their jobs well 

4. Communication Openness  

 B5. Staff feel comfortable asking questions when they are unsure about something 

 B10. It is easy for staff to speak up their supervisor/manager about patient safety concerns in 

this pharmacy 

5. Patient Counseling   

 B11. Our pharmacist tell patients important information about their new prescriptions 

7. Communication about Prescription Across Shifts 

 B4.  We have clear expectations about exchanging important prescription information across 

shifts.  

 B6.  We have standard procedures for communicating prescription information across shifts 

8. Communication about Mistakes 

 B8.Staff in this pharmacy discuss mistakes 

 B13. When patient safety issues occur in this pharmacy, staff discuss them 

 B15. In this pharmacy, we talk  about was to prevent mistakes for happening again 

9. Response to Mistake  

 C1. Staff are treated fairly when they make mistakes 

 C4. This pharmacy helps staff learn from their mistakes rather than pushing them 

 C7. We look at staff actions and the way we do things to understand why mistakes happen in 

this pharmacy 

10. Organizational Learning – Continuous Improvement 

 C2. When a mistake happens, we try to figure out what problems in the work process led to the 

mistake 

11. Overall Perception of Patient Safety 

 C6.  This pharmacy is good at preventing mistakes 

Documenting Mistakes  

 D2.   When a mistake reaches the patient but has no potential to harm the patient, how often is 

it documented? 

 D3.  When a mistake that could have harmed the patient is corrected BEFORE the medication 

leaves the pharmacy, how often is it documented? 
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4.2.3 Rasch model  

A. Assessment of the psychometric properties of the Pharmacy Survey on Patient Safety 

Culture 

Reliability and validity of the survey were determined through Rasch rating scale 

method.  The questionnaire was modified to be a retrospective pretest-posttest, which 

assessed participants‘ recall of how they perceived and were performing before and after 

the intervention. The retrospective pretest-posttests approach was used to decrease 

response-shift bias or construct-shift bias (Levinson, Gordon, & Skeff, 1990).  

Of 71 participants, 1 participant from the control group did not answer a significant 

number of questions, and another participant from the treatment group did not answer the 

whole set of post-intervention period questions; therefore, these two participants were 

excluded from the Rasch analysis. Thus, the total number of participants included in 

Rasch analysis was 69. The model evaluated the degree to which the data match a 

unidimensional measurement by identifying source of discrepancies due to items and 

persons. Misfitting items and persons were then removed to improve reliability and 

validity of the questionnaire (via INFIT and OUTFIT mean square fit statistics (MNSQ). 

The first assessment of the model was to identify misfitting persons, whose mean 

OUTFIT mean square (MNSQ) exceeded 6 which indicates their responses were unusual. 

The person fit statistics evaluation was performed in both the pre-intervention and post-

intervention. As a result, three persons, including two persons in the control and one 

person in the treatment group, were excluded due to the extreme value of OUTFIT 

MNSQ (9.90, 9.90, and 9.90). 
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Scale evaluation was performed by using the requirements for the Rasch measurement 

proposed by Linacre (2002).  Originally, the instrument had 5-points Likert scale design, 

including: category 1 - strongly disagree/never; category 2 - disagree/rarely; category 3 - 

neither agree nor disagree/sometimes; category 4 – agree/most of the time; and category 

5 – strongly agree/always. The first round of scale evaluation suggested irregular 

distribution of observation counts in each category (3% for category 1 and 9% for 

category 2) indicating the category 1 and the category 2 were underused such that the 

number of observations were insufficient to draw inferences about the functioning of the 

rating scale (Table 4.19 and 4.20). The ―frequency of use‖ or the number of persons rated 

of categories 1, 2 and 3were relatively smaller than categories 4 and 5.  In addition, the 

INFIT and OUTFIT MNSQ of the category 1 was outside the range of 0.6 to 1.4 (2.27 

and 2.41 in the pre-intervention model and 2.34 and 2.49 in the post-intervention period) 

as suggested by guideline (Linacre (2002) (Table 4.19 and 4.20). The solution was to 

rescale the categories by collapsing the category 1 and category 2. 
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Table 4.19. Summary of category structure during pre-intervention before the rescaling.  

Category Frequency 

of use (%) 

Observed 

person 

measure 

Threshold 

measure 

INFIT 

MNSQ 

OUTFIT 

MNSQ 

1 – strongly disagree/never 72(3) -0.59 None 2.27 2.41 

2 – disagree/rarely 236 (9) -0.19 -2.05 1.08 1.17 

3 – neither agree nor 

disagree/sometimes  

413 (16) 0.64 -0.23 0.92 0.98 

4 – agree/most of the time 1043 (39) 1.32 0.20 1.08 0.94 

5 – strongly agree/always 900 (34) 2.59 2.08 0.81 0.87 

 

Table 4.20. Summary of category structure during post-intervention before the rescaling. 

Category Frequency 

of use (%) 

Observed 

person 

measure 

Threshold 

measure 

INFIT 

MNSQ 

OUTFIT 

MNSQ 

1 – strongly disagree/never 68(3) -0.61 None 2.34 2.49 

2 – disagree/rarely 191 (7) -0.21 -1.94 1.14 1.28 

3 – neither agree nor 

disagree/sometimes  

336 (13) 0.68 -0.22 0.94 0.91 

4 – agree/most of the time 1077 (41) 1.41 0.04 1.05 0.90 

5 – strongly agree/always 971 (37) 2.66 2.12 0.86 0.92 

  

After the rescaling process, model requirements were checked again. The number of 

observations in each category were greater than 10 observations, which met requirement 

for model stability. Second, the distribution of observations was not unimodel as the 

number of observation of the category 4 exceed the category 5 (605 vs. 560). Third, the 

average category measured monotonically increased with the rating scale categories, 

which met requirements of measure accuracy (model fit). Fourth, INFIT and OUTFIT 

MNSQ were less than 2 for polytomous responses indicating the information in the 

observation were more than misinformation, which met the essential requirements for 

model fit. Fifth, category thresholds increases with the rating scale categories as the 

Andrich threshold increased from -1.47 to 1.91 accordingly to increase in the ranking of 

scale categories (Table 4.21). Sixth, if the degree to which measures imply categories (M 
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 C) and categories imply measures (CM) are more than 40%, it is acceptable to 

indicate the preference of measure-to-rating is successful. This case had high MC 

(44%, 60%, and 82%), but a slightly less of CM in only the category 1 (4%). However, 

this requirement is not essential. Seventh, the category thresholds were at least 1.4 logit 

apart (from -1.47 to -0.44 and -0.44 to 1.91), indicating the category may be too narrow. 

Although this requirement was not met, it is not essential. Eight, the distance between 

step calibration did not exceed 5 logits (from 1.47 to -0.44 and -0.44 to 1.91), which met 

the requirement.  Despite the fact that some requirement was not met due to irregularity 

of observation distribution (Figure 4.2) and the solution was to combine the problematic 

category to those categories it overlapped with, the categories 3, Neither Agree nor 

Disagree/Sometimes, was not be able to be incorporated to the other two categories next 

to it because the category 3 had neutral attitude meaning.  

Table 4.21. Summary of category structure after the rescaling 

Category Frequency 

of use (%) 

Observed 

person 

measure 

Threshold 

measure 

INFIT 

MNSQ 

OUTFIT 

MNSQ 

1 – strongly disagree/never 

and disagree/rarely  

106(7)  -0.58 None 1.07 1.30 

3 – neither agree nor 

disagree/sometimes  

253 (17) 0.07 -1.47 0.94 1.09 

4 – agree/most of the time 605 (40) 0.84 -0.44 0.87 0.85 

5 – strongly agree/always 560 (37) 2.77 1.91 0.97 0.98 
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Figure 4.2. Category probabilities distribution 

 

 

Item functioning in pre-intervention was then. The item difficulty, standard error (SE), 

and item fit statistics are shown in Table 4.22. Items C3, C8, B9, B16, A1, A3, A4, A10, 

B3, B11, C4, C10, D3, and E1 had Mean square values out of the desired range of 0.6 to 

1.4, indicating these items need to be removed from the Patient Safety Culture Survey on 

the basis of measurement degradation (Table 4.22). Four of these items (items C3, C8, 

B9, and B16) were negatively worded with extremely high OUTFIT means square 

(MNSQ > 2), indicating the negative worded items might not be appropriate to be 

included in the survey.  The raw data were examined and it was found that some 

participants rated these four negative items with higher categories even though they were 

supposed to rate them lower since they rated the other positive items with higher 

categories (i.e., they did not read these questions well).   
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 In addition, item functioning was assessed in the post-intervention. The results were 

similar to those of pre-intervention period except item B11- Our pharmacists tell patients 

important information about their new prescriptions which fit during the post-

intervention period, did not fit in the pre-intervention period.   
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Table 4.22. Item difficulty measured and the accompanying standard errors and item fit 

statistics for all 40 Patient Safety Culture items during pre-intervention period. The items 

are listed in the order of item difficulty (most difficult to easiers). Misfit are in bold.  

Item name Difficulty 

measure 

SE INFIT 

MNSQ 

INFIT 

ZSTD 

OUTFIT 

MNSQ 

OUTFIT 

ZSTD 

C3*  - This pharmacy places more emphasis on 

sales than on patient safety 

3.45 0.18 2.09 4.6 2.56 6.0 

C8*   - Staff feel like their mistakes are held 

against them 

2.79 0.16 2.48 6.2 2.78 7.0 

B9*  - We feel rushed when processing   

            Prescriptions 

1.40 0.14 3.31 9.4 3.83 9.9 

B16*  - Interruptions/distractions in this 

pharmacy (from phone calls, faxes, 

customers, etc.) make it difficult for staff 

to work accurately 

1.26 0.15 3.43 9.9 4.07 9.9 

B3   - Staff take adequate breaks during their 

shifts 

1.11 0.15 1.49 2.7 1.52 2.8 

C7   - We look at staff actions and the way we do 

things to understand why mistakes happen in 

this pharmacy 

0.51 0.15 0.54 -3.1 0.61 -2.7 

C5   - When the same mistake keeps happening, we 

change the way we do things 

0.48 0.15 0.88 -0.7 0.87 -0.7 

C10  - Mistakes have led to positive changes in this 

pharmacy 

0.39 0.16 0.43 -4.3 0.48 -3.9 

B14  - The status of problematic prescriptions is well 

communicated across shifts 

0.34 0.15 0.83 -0.9 0.73 -0.9 

A5   - This pharmacy is free of clutter 0.30 0.15 0.73 -1.7 0.71 -1.9 

B15 - In this pharmacy, we talk about ways to 

prevent mistakes from happening again 

0.29 0.15 0.70 -1.9 0.71 -1.9 

C2   - When a mistake happens, we try to figure out 

what problems in the work process led to the 

mistake 

0.26 0.15 0.74 -1.7 0.75 -1.6 

B8   - Staff in this pharmacy discuss mistakes 0.24 0.16 0.84 -0.9 0.82 -1.0 

A7   - The physical layout of this pharmacy     

          supports good work flow 

0.22 0.15 1.06 0.4 1.19 1.1 

B6   - We have standard procedures for 

communicating prescription information 

across shifts 

0.16 0.17 0.91 -0.4 0.93 -0.3 

C6   - This pharmacy is good at preventing mistakes 0.14 0.16 0.77 -1.4 0.83 -1.0 

B4   - We have clear expectations about exchanging 

important prescription information across 

shifts 

0.12 0.18 0.91 -0.4 0.87 -0.6 

B13  - When patient safety issues occur in this 

pharmacy, staff discuss them 

0.08 0.16 0.87 -0.7 0.81 -1.1 

A8   - Staff who are new to this pharmacy  

         receive adequate orientation 

0.03 0.16 0.62 -2.4 0.62 -2.4 

C4   - This pharmacy helps staff learn from their 

mistakes rather than punishing them 

-0.05 0.16 0.58 -2.7 0.58 -2.7 

C1   - Staff are treated fairly when they make 

mistakes 

-0.06 0.16 0.97 -0.1 0.96 -0.2 

A9   - Staff work together as an effective  

          team 

-0.31 0.17 0.95 -3.8 0.90 -0.5 

A10 - Staff get enough training from this  

          pharmacy 

-0.36 0.17 0.43 -2.3 0.43 -3.9 

B12 - Our pharmacists tell patients important 

information about their new prescriptions 

-0.39 0.17 1.00 -2.2 1.11 0.6 

A4   - Staff in this pharmacy receive the  

          training they need to do their jobs  

-0.39 0.18 0.43 -4.0 0.43 -3.9 

* Note this question is negatively worded. 
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Table 4.22. Item difficulty measured and the accompanying standard errors and item fit 

statistics for all 40 Patient Safety Culture items. The items are listed in the order of item 

difficulty (most difficult to easiers). Misfit are in bold.  (cont.) 

Item name Difficulty 

measure 

SE INFIT 

MNSQ 

INFIT 

ZSTD 

OUTFIT 

MNSQ 

OUTFIT 

ZSTD 

B10 - It is easy for staff to speak up to their  

          supervisor/ manager about patient   

          safety concerns in this pharmacy 

-0.39 0.17 0.63 -0.2 0.61 -2.4 

B1   - Staff ideas and suggestions are valued  

          in this pharmacy 

-0.42 0.17 0.63 -1.9 0.63 -2.2 

A1   - This pharmacy is well organized -0.45 0.18 0.42 -3.3 0.41 -4.0 

A2   - Staff treat each other with respect -0.45 0.18 0.95 2.3 0.91 -0.4 

C9   - The way we do things in this pharmacy reflects 

a strong focus on patient safety 

-0.45 0.18 0.67 -1.9 0.63 -2.2 

A3   - Technicians in this pharmacy receive  

          the training they need to do their jobs 

-0.47 0.18 0.49 -3.3 0.46 -3.5 

D3   - When a mistake that could have harmed the 

patient is corrected BEFORE the 

medication leaves the pharmacy, how often 

is it documented? 

-0.48 0.18 1.49 2.3 1.67 3.0 

B5   - Staff feel comfortable asking questions when 

they are unsure about something 

-0.58 0.18 0.77 -1.2 0.68 -1.8 

B7   - Our pharmacists spend enough time talking to 

patients about how to use their medications 

-0.59 0.18 0.85 -0.7 0.82 -0.9 

E1   - How do you rate this pharmacy on patient 

safety? 

-0.60 0.19 0.62 -2.2 0.55 -2.7 

A6   - Staff in this pharmacy have the skills  

          they need to do their jobs well 

-0.61 0.18 0.76 -1.3 0.74 -1.4 

B2   - We encourage patients to talk to  

          pharmacists about their medications 

-0.94 0.20 0.70 -1.6 0.67 -1.8 

B11 - Our pharmacists tell patients important  

          information about their new  

          prescriptions 

-1.28 0.22 0.69 -1.6 0.57 -2.2 

D2   - When a mistake reaches the patient but has no 

potential to harm the patient, how often is it 

documented? 

-1.75 0.26 1.24 1.0 1.40 1.4 

D1   - When a mistake reaches the patient and  could 

cause harm but does not, how often is it 

documented? 

-2.54 0.33 1.25 0.9 1.31 0.9 

* Note this question is negatively worded. 

 

The removal was continuously carried out one item at a time until all INFIT and OUTFIT 

mean square and standardized values were in the acceptable range. In the very last round 

of removing items, item D1 had the OUTFIT MNSQ more than 1.4; however, its ZSTD 

was not more than 2.0. Also, the other items‘ MNSQ were worse after item D1 had been 

removed. Item D1 was therefore retained in the model. Eventually, 17 items were 

removed, leaving 23 items in the analysis. 
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With respect to the domain basis perspective, almost all of the domains had at least one 

item excluded from the analysis due to misfit. As a result, domain 1- physical space and 

environment had only 1 item (A5, this pharmacy is free of clutter), included in the 

analysis. Domain 2 – teamwork retained 2 out of 3 items (item A2 and A9); domain 3 –

staff training retained 2 items out of 4 items (item A6 and A8); domain 4 - 

communication openness retained all 3 items; domain 5 - patient counseling retained 2 of 

3 items (item B2 and B7); domain 6- staffing, work pressure, and pace retained none; 

domain 7 - communication about prescriptions across shifts retained all 3 items; domain 

8 -  communication about mistakes retained all 3 items; domain 9 – response to mistake 

retained 2 of 4 items (item C1 and C7); domain 10 - organizational learning – continuous 

improvement  retained 2 of 3 items (item C2 and C5); domain 11 – overall perception of 

patient safety retained 2 of 3 items (item C6 and C9); the domain of documenting 

mistakes retained 1 of 3 items (item D1), in the analysis. In addition, item E1, the overall 

rating on patient safety culture was excluded from the analysis due to misfit (Table 23).  

All of the items in domain 2 - staffing, work pressure, and pace were excluded from the 

analysis. One explanation was the domain had 2 items with negative worded which 

somehow confused the responders. The domains in which no item was excluded included 

the domain 4 - communication openness, domain communication about prescriptions 

across shifts, domain 8- communication about mistakes.  

B.  Change of attitude toward patient safety culture     

All items included in the final analysis exhibited good fit and supported the 

unidimensionality and local independence requirements of the Rasch model, indicating 
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that the 23 items measured the same construct and generated additivity of measures such 

that categorical data were able to be converted to interval level data. In order to perform 

comparison, the data were then divided into four models, including; the responses from 

the control group during pre-intervention, the responses from the control group during 

post-intervention, the responses from the treatment group during pre-intervention, and the 

responses from the treatment group during post-intervention. The item separation values 

of all models were more than 2, indicating the ability to verify the item hierarchy; this 

provided evidence of construct validity. The questionnaire presented acceptable person 

reliability (analogous to Cronbach‘s Alpha which ranged from 0.86 to 0.94) across the 

four groups. The person reliability in the control group before and after the intervention 

was 0.93 and 0.94, respectively. Similarly, the person reliability in the treatment group 

before and after the intervention was 0.86 and 0.92, respectively.  

 

Construct shift evaluation 

The retrospective pretest-postest was used to help limit construct-shift bias, a problem 

that occurred when participants‘s interpretations of items or rating scales change over 

time, threatening construct validity due to differential item functioning. The attitude 

toward patient safety may have changed after the intervention even though the 

participants were not aware of their knowledge or ability at the beginning. Even though 

the pretest-posttest designed was used in this study, the stability of items and scales needs 

to be evaluated to validate the change of measurements in attitude toward patient safety 

over time. The invariant evaluation was performed to determine the stability of items and 
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rating scales across time (pre-intervention and post-intervention)  in both the control 

group and treatment group by using the standardized differences equation (Figure 4.3). 

Figure 4.3. Standardized difference equation  

 

The analysis revealed that there was no significant differences in the way the rating scale 

was assessed by participants in the control or treatment group at the pre-intervention to 

post-intervention as the z score of each scale and the mean z score were not higher than 2 

or less than -2 (Table 4.23 and Table 4.24).  

Table 4.23.  Rating scale variance estimation in the control group 

Scale step Structure 

measure in pre-

intervention 

(Logit) 

Standard error 

in pre-

intervention 

Structure 

measure in 

post-

intervention 

(Logit) 

Standard error 

in post-

intervention 

Z score 

1  to 3 -1.11 0.21 -1.14 0.22 0.09 

3 to 4 -0.60 0.12 -0.58 0.12 -0.11 

4 to 5 -0.60 0.12 -0.58 0.09 -0.07 

Mean 

(SD) 

0.00 

(1.50) 

0.14 

(0.06) 

0.00 

(1.52) 

0.14 

(0.07) 

-0.03 

(0.11) 
Note: 1 = strongly disagree/never and disagree/rarely; 3 = neither agree nor disagree/sometimes; 4 = agree/most of the time; 5 = strongly agree/always 

 

Table 4.24.  Rating scale variance estimation in the treatment group 

Scale step Structure 

measure in pre-

intervention 

(Logit) 

Standard error 

in pre-

intervention 

Structure 

measure in 

post-

intervention 

(Logit) 

Standard error 

in post-

intervention 

Z score 

1  to 3 -1.85 0.17 -1.55 0.22 -1.08 

3 to 4 -0.4 0.1 -0.79 0.11 2.628 

4 to 5 2.26 0.12 2.34 0.12 -0.478 

Mean 

(SD) 

0.00 

(2.08) 

0.13 

(0.04) 

0.00 

(2.06) 

0.15 

(0.06) 

0.36 

(1.98) 
Note: 1 = strongly disagree/never and disagree/rarely; 3 = neither agree nor disagree/sometimes; 4 = agree/most of the time; 5 = strongly agree/always 
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None of the items attempted by the control group or treatment group had absolute 

standardized difference (Z scores) more than 2, indicating that the item functioning was 

stable over time in both group (Table 4.25 and Table 4.26). 

Table 4.25. Item invariance estimation in the control group  

Item Difficulty in  

pre-

intervention 

(Logit)  

Standard error 

in pre-

intervention 

(SE) 

Difficulty in  

Post-

intervention 

(Logit)  

Standard error 

in post-

intervention 

(SE) 

Z score 

A2 -0.34 0.29 -0.56 0.31 0.52 

A5 0.73 0.2 0.74 0.2 0.04 

A6 -0.26 0.28 -0.29 0.29 0.07 

A8 0.44 0.22 0.31 0.24 0.40 

A9 -0.1 0.27 -0.29 0.29 0.48 

B1 -0.1 0.27 -0.06 0.27 0.10 

B2 -0.82 0.33 -0.77 0.33 0.11 

B4 -0.26 0.34 -0.21 0.34 0.10 

B5 -1.05 0.35 -1.12 0.36 0.14 

B6 0.15 0.27 0.2 0.27 0.13 

B7 -0.4 0.3 -0.27 0.29 0.31 

PrB8 0.28 0.24 0.32 0.24 0.12 

B10 -0.1 0.27 -0.29 0.29 0.48 

B13 0.3 0.24 0.3 0.25 0.00 

B14 0.57 0.22 0.57 0.23 0.00 

B15 0.73 0.2 0.78 0.2 0.18 

C1 0.27 0.23 0.31 0.23 0.12 

C2 0.32 0.23 0.37 0.23 0.15 

C5 0.9 0.19 0.97 0.19 0.26 

C6 0.47 0.22 0.52 0.22 0.16 

C7 0.81 0.19 0.89 0.19 0.30 

C9 -0.34 0.29 -0.29 0.29 0.12 

D1 -2.2 0.5 -2.1 0.5 0.14 
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Table 4.26. Item invariance estimation in the treatment group 

Item Difficulty      

in pre-

intervention 

(Logit)  

Standard 

error in pre-

intervention 

(SE) 

Difficulty  

in post-

intervention 

(Logit)  

Standard 

error in post-

intervention 

(SE) 

Z score 

A2 -0.17 0.27 0.29 0.26 1.23 

A5 0.45 0.21 0.53 0.23 0.26 

A6 -0.87 0.32 -0.89 0.37 0.04 

A8 0.15 0.24 0.48 0.23 0.99 

A9 0.03 0.25 0.15 0.27 0.33 

B1 -0.4 0.29 0.02 0.29 1.02 

B2 -1.08 0.33 -0.87 0.36 0.43 

B4 0.41 0.23 0.47 0.26 0.17 

B5 -0.03 0.25 -0.27 0.32 0.59 

B6 0.41 0.23 0.6 0.24 0.57 

B7 -0.32 0.28 -0.49 0.34 0.39 

PrB8 0.94 0.2 0.39 0.26 1.68 

B10 -0.24 0.27 -0.07 0.3 0.42 

B13 0.58 0.2 0.25 0.26 1.01 

B14 0.5 0.23 0.81 0.23 0.95 

B15 0.36 0.22 -0.1 0.3 1.24 

C1 0.26 0.23 0.35 0.25 0.26 

C2 0.78 0.2 0.53 0.23 0.82 

C5 0.5 0.21 0.65 0.22 0.49 

C6 0.26 0.23 0.41 0.24 0.45 

C7 0.74 0.2 0.29 0.26 1.37 

C9 -0.17 0.27 -0.2 0.31 0.07 

D1 -3.08 0.46 -3.32 0.55 0.33 
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B.  Change in attitude toward patient safety culture with Rasch  rating scale model 

During pre-intervention, the t test statistics indicated that the mean attitude toward patient 

safety culture of the participants (N =38) in the control group (2.20 with SD=1.96) and 

the participants (N = 28) in the treatment group (0.81 with SD=1.18) were significantly 

different (p = 0.002). 

Figure 4.4.  Rasch expected score map for attitude change between pre-intervention and 

post-intervention for the control group 

 
Note: Abbreviation: SD = strongly disagree; D = disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

 

Figure 4.4 depicts the respondent attitudes toward patient safety culture before and after 

the intervention in the control group. The list of the items is ordered according to 

difficulty level. Item C5 is the hardest and item D1 is the easiest for participants to agree. 

Five potential gaps appear, the gaps between B15 and B14, B6 and A9, B10 and A6, B7 

and B2, B2 and B5, and B5 and D1; however, none was significant (p = 0.59, p = 0.51, p 

= 0.68, p = 0.34, p = 0.63, p = 0.05, respectively). When analyzed as a group(using mean 
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scores), there was a significant attitudinal shift from pre to post (mean Rasch score 2.20 

and SD = 1.96 (pre) vs. 2.22 and SD = 1.91(post), p= 0.96). When examining change 

person by person, no person in the control group had an attitude change toward patient 

safety from pre-intervention to post-intervention period (Table 4.27).  

Table 4.27. Change in participants‘ attitude in the control group from pre-intervention, 

post-intervention. 

  Attitude during  

pre-intervention 

(Logit)  

Standard error in 

pre-intervention 

(SE) 

Attitude in  

Post-intervention 

(Logit)  

Standard error in 

post-intervention 

(SE) 

Z score 

2 1.13 0.31 2.08 0.38 1.94 

3 6.17 1.82 6.19 1.82 0.01 

4 6.17 1.82 6.19 1.82 0.01 

5 2.84 0.51 2.85 0.51 0.01 

6 4.77 1.02 4.57 1.02 0.14 

7 1.33 0.32 1.34 0.32 0.02 

8 1.94 0.38 1.95 0.38 0.02 

9 0.32 0.23 0.39 0.23 0.22 

10 2.72 0.44 2.74 0.44 0.03 

11 1.44 0.33 1.45 0.33 0.02 

12 3.34 0.55 3.35 0.55 0.01 

13 1.22 0.32 1.24 0.32 0.04 

14 2.5 0.42 2.51 0.42 0.02 

16 -0.47 0.18 -0.51 0.18 0.16 

17 0.41 0.23 0.41 0.23 0.00 

18 0.95 0.29 0.96 0.29 0.02 

19 0.47 0.23 0.48 0.24 0.03 

20 3.76 0.61 3.78 0.61 0.02 

21 1.22 0.32 1.24 0.32 0.04 

22 0.13 0.2 0.14 0.21 0.03 

23 6.17 1.82 6.19 1.82 0.01 

24 1.17 0.32 1.3 0.33 0.28 

25 0.71 0.27 0.96 0.3 0.62 

27 0.36 0.22 0.43 0.23 0.22 

28 0.26 0.22 0.27 0.22 0.03 

29 -0.11 0.19 -0.07 0.2 0.14 

30 0.85 0.31 1.08 0.33 0.51 

31 0.25 0.21 0.26 0.22 0.03 

32 0.95 0.32 0.97 0.32 0.04 

33 0.87 0.3 0.86 0.3 0.02 

34 1.4 0.34 1.53 0.35 0.27 

35 3.16 0.49 3.45 0.54 0.40 

36 4.13 0.74 4.15 0.74 0.02 

37 1.93 0.37 1.81 0.36 0.23 

38 4.72 1.02 3.54 0.62 0.99 

39 4.85 1.01 4.87 1.01 0.01 

40 6.09 1.82 6.11 1.82 0.01 

41 3.34 0.55 3.35 0.55 0.01 

Mean (SD) 2.20 (1.96) 0.55 (0.48) 2.22 (1.91) 0.55 (0.48) 0.00 

Abbreviation : SD = Standard deviation; SE = Standard error 
N = 38  

*  p-value < 0.05 

** p-valeu < 0.0001 
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Figure 4.5 depicts the respondent attitudes toward patient safety culture in the treatment 

group before and after the intervention. The items are ordered according to comparative 

difficulties. Item B8 is the hardest and item D1 is the easiest for participants to agree. 

Three potential gaps were visually identified, the gaps between B1and A6, A6 and B2, 

and B2 and D1 The gap between B2 and D1 was found to be significant (p < 0.001). 

When analyzed as a group, there was no significant attitudinal shift from pre to post 

(mean Rasch score 0.81 (pre) vs. 1.21 (post), p= 0.22). When examining person by 

person, 4 persons in the treatment group had a significant changed after the intervention 

(Table 4.28).  
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Table 4.28. Change in participants‘ attitude in the treatment group from pre-intervention, 

post-intervention. 

Person ID Attitude 

during  

pre-

intervention 

(Logit)  

Standard 

error in pre-

intervention 

(SE) 

Attitude in  

Post-

intervention 

(Logit)  

Standard 

error in 

post-

intervention 

(SE) 

Z score 

42 -0.05 0.22 0.7 0.31 1.97* 

43 -0.05 0.22 0.44 0.27 1.41 

44 0.16 0.24 0.6 0.3 1.15 

45 -0.18 0.21 0.24 0.24 1.32 

46 -0.34 0.2 0.03 0.22 1.24 

47 -0.09 0.21 0.24 0.24 1.03 

48 2.81 0.44 3.79 0.55 1.39 

49 3.47 0.47 3.53 0.47 0.09 

50 -0.39 0.22 -0.33 0.21 0.20 

51 1.22 0.36 1.09 0.38 0.25 

52 0.73 0.3 0.6 0.3 0.31 

53 -0.05 0.22 -0.06 0.21 0.03 

54 0.82 0.31 0.7 0.31 0.27 

55 1.02 0.32 0.9 0.33 0.26 

56 0.92 0.32 1.69 0.38 1.55 

57 1.13 0.33 1.02 0.35 0.23 

58 1.74 0.36 2.77 0.41 1.89 

59 0.11 0.23 0.3 0.25 0.56 

62 0.01 0.23 0.02 0.22 0.03 

63 1.61 0.35 2.29 0.39 1.30 

64 -0.18 0.21 1.02 0.35 2.94** 

65 0.73 0.3 2.98 0.56 3.54*** 

66 0.73 0.3 0.6 0.3 0.31 

67 -0.75 0.19 0.03 0.22 2.68** 

68 1.24 0.35 1.89 0.4 1.22 

69 0.41 0.26 0.6 0.3 0.48 

70 1.49 0.36 1.74 0.41 0.46 

71 4.51 0.74 4.52 0.74 0.01 

Mean (SD) 0.81 (1.18) 0.30 (0.11) 1.21 (1.26) 0.34 (0.12) 0.88 
Abbreviation : SD = Standard deviation; SE = Standard error 

N = 28  

*   p-value < 0.05 

** p-value < 0.01 

** p-valeu < 0.0001 
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Figure 4.5. Rasch expected score map for attitude change between pre-intervention and 

post-intervention in the treatment group 

 

Note: Abbreviation: SD = strongly disagree;D=disagree; N = neither agree nor disagree; A = agree; SA =strongly agree 

 

Another outcome of interest was the impact of respondent demographic characteristic on 

change in each individual‘s score from pretest to posttest. Once data were converted into 

Logits via the Rasch model, data were analyzed by ttest statistics or univariate linear 

regression (unadjusted model) and multiple linear regression (adjusted model) to 

determine if being in the control or treatment group (independent variables) impacted the 

attitude change scores (dependent variables) after adjusted by years worked in pharmacy 

setting, hours worked in pharmacy setting, and job position (i.e. pharmacists). Since the 

data were on interval scale, the change scores were obtained from the differences in the 
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logit score between pre-intervention and post-intervention of each individual (Table 

4.29).  

Table 4.29. Change in attitude on Rasch scores 

Change in mean attitude Control group (N = 38) Treatment group  (N = 28) 

Mean of the change 0.025 0.40 

Stand deviation 0.26 0.53 

 

The result from the unadjusted and adjusted model suggested that participants 

who were from the treatment group had a 36% and 32% increase in attitudes, compared 

to those who were from the control group (p < 0.0001 and 0.003, respectively) (Table 

4.30).  While, the change in response to patient safety culture were not significant 

different by staff position, years worked in pharmacy setting, and hours worked per week 

in pharmacy setting. 

 

Table 4.30. Univariate linear regression (unadjusted model) and multivariable regression 

(adjusted model) results for change in Rasch attitude scores  

 
Independent 

variable 

Unadjusted Adjusted 

Coefficient 95% CI p-value Percent 

change 

Coefficient 95% CI p-value Percent 

change 

Control group 

(N = 38) Reference        

Treatment 

group  

(N = 28) 

0.36 (0.17 , 0.55) < 0.0001 36% 0.32 (0.12 , 0.53) 0.003 32% 

R-square 0.17 0.29 

Adjusted R-

square 
0.16 0.16 

Note : CI = confidence interval 
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Chapter 5: DISCUSSION AND CONCLUSION  

 5.1 General 

Pharmacy Quality Commitment (PQC) is an example of continuous quality 

improvement program for community pharmacies that encourages positive discussions of 

pharmacy errors. It helps pharmacy staff use past errors as opportunities for future 

improvement and shifts the focus from blaming to individuals to investigating the entire 

pharmacy system so that contributing factors causing system flaws and the root causes of 

Quality Relate Events (QREs) can be identified and eliminated. As a result of 

encouraging pharmacy staff to report errors and QREs, PQC is expected to improve 

patient safety culture within the community pharmacies. PQC is designed to make 

pharmacy errors and QREs more visible, leading to a higher possibility that the errors and 

QREs will be identified and corrected by pharmacists and pharmacy staff t prior to 

reaching the patient.   

Because of the Patient Safety Act 2005, more rules and regulations requiring 

continuous quality improvement programs in community pharmacies are being 

implemented in states across the US.  However, the efficacy and effectiveness of these 

continuous quality improvement programs needs to be investigated. This mixed-method 

study focused on the impact of full implementation of PQC in a random sample of 

pharmacies in one chain of community pharmacies in one state.  To the authors 

knowledge, this is the first US study that aimed to assess the prevalence of QRE reporting 

as well as the change in patient safety culture after the full implementation of PQC in a 

randomized control study.  Overall, attitudes toward patient safety culture improved in 
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the treatment group, while the improvement in QRE reporting was not detected in either 

the control or treatment group.  

 

5.2 Discussion   

5.2.1 Quality Related Event (QRE) reporting  

A. Characterisitcs of pharmacy setting and workload 

The average number of presriptions provessed by pharmacies in each group was 

similar (p = 0.08) indicating that the two groups had similar workloads. Also, the average 

of prescriptions did not change over time nor across group, meaning this there was no 

threat to internal validity related to this factors.  The percents of new or refilled 

prescription is another potential confounder that could influence the workload; but it did 

not change over time in the treatment group and the control group.  

Prescription types (i.e., walk-in prescrtipion and e-prescription) in the QREs 

reported were different beteween the groups.  The proportion of e-presrription was 

significantly lower in the treatment group. This could have impacted workflow as 

different prescription conveyance types have been shown to have different positve and 

negative characteristics on workflow and to prevent some type of medication errors while 

lead to other types of medication errors (Odukoya & Chui, 2012).    

 B. Workflow in pharmacy practice where QREs were caught and occurred 

 Most frequently, QREs were reported as occuring in the ―data entry‖ station (66.7 

% and  67.2% in control group and 86.6% and 80.5% in the treatment group during pre 

and post-intervention period, respectively).  In the control group, all QREs were reported 

as being identified in the same proportion over time (p = 0.08).  However, the frequency 

of reporting where QREs occurred in each station changed in the treatment group, 
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espectially in data entry.  QREs were reported occurred in data entry less frequently after 

full PQC implementation in the treatment group (86.6%(pre) vs 80.5%(post), p = 0.01).  

It was possible that this occurred because the staff team came up with a change strategy 

for data entry after analyzing their QREs which coresponds with the last three steps of 

PQC.  

Reported QREs were mainly caught when the pharmacist was performing Drug 

utilization review (DUR) in both the control and treatment group. Eventhough the rate at 

which the control and treatment group reported identifying QREs at the DUR station 

differed significanlty at baseline, the impact of full PQC implementation can be seen by 

comparing within the treatment group as the control group QRE identification rates at the 

DUR station remained constant in the post-intervention period. However, treatment group 

QREs were less freqently caught at the DUR station after full PQC implementation 

(85.5% (pre) vs. 67.4% (post), p < 0.001). Interestingly, QREs were reported being 

caught in the partner check station (3.3% (pre) vs 17.7% (post)).   

The partner check station is where pharmacist or pharmacy technician compared the 

computer information from previous shift with the original prescriptions. Thus, the 

station is another potential station where QREs would be caught, beside DUR station. 

The fact that QREs were detected more in the partner check station could be the staff 

working at the station detected more and recorded more QREs; in process, the proportion 

of QREs detected at DUR decrease regardless of QREs recorded at DUR decrease or not.   

 C.  Most common types of QREs reported 

The top four most common type of QRE reported in this study was similar to the 

descriptive results from Alliance for Patient Medication Safety (APMS), including 

incorrect directions for use (19%), incorrect strength (13%), incorrect quantity (11%), 
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and incorrect drug (11%) (2012). Overall, these four types of QREs accounted for 71% of 

the total number of QREs reported to AMPS (2012). However, the slight difference 

appeared in the QREs reported during post-intervention as, instead of incorrect drug, 

incorrect safety cap was in the list of top 4 most frequently reported. Incorrect safety cap 

is a special type QREs mentioned in the PQC procedures. By federal law, all 

prescriptions should be dispensed in a container with child resistant cap or safety cap to 

prevent accidental poisoning in children. PQC procedure includes the section where 

pharmacist can make a note that the patient made the request (Alliance for Patient 

Medication Safety™). Therefore, this change might indicate that the pharmacy staff 

analyzed their QREs and made changes to procedures (as was intended by full PQC 

implementation).  This was the favorable sign when the proportion of wrong drug 

decreased because it was one of the most fatal medication errors, leading to more 

incidences of emergency department visits and mortality, especially when it reaches 

elderly and children (Gurwitz, 2003).    

D. Contributing factors 

Pharmacy staff recorded QRE contributing factors when reporting QREs into the 

PQC database. Obviously, the most frequently reported contributing factor was human 

factors (more than 70% across time in both two groups).  Other contributing factors were 

rarely identified (less than 2% across time in both two groups). One of the purposes of 

PQC was to improve the way staff view problems. Instead of focusing on blaming 

human, systematic perspective would rather be applied to identify the cause of those 

problems (Bates et al., 1995; Lucian L Leape et al., 1995; Lucian L. Leape, 2009).  
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Human factors were also identified as the top contributing factors post-

intervention. Human factors cause reporting was projected to decrease after the 

intervention. However, when reporting QREs reporters were required to identify the 

contributing causes. Identifying cause of QREs might take more time than the reporter 

had allotted to the task. Thus, with the limited time to report, it was expedient to default 

to blaming most QREs on human factors. Normally, root-cause analysis should be 

performed to identify the contributing cause and but this requires a group of people and 

sufficient time (Bhuiyan et al., 2006; Breiter & Bloomquist, 1998; Stamou et al., 2008). 

Furthermore, most QREs result from multiple causes and from an inefficient system 

(Kohn et al., 1999; Lucian L Leape et al., 1995; Lucian L. Leape, 2009). The PQC 

reporting system does allow pharmacy staff to report more than one cause and it is 

possible that additional contributing factors might be identified after PQC report 

submission.  This is an issue that might need to be reassessed in the PQC system so that 

reporters are given sufficient time to verify facts.  The point that reporters can come back 

to these errors and determine additional causes later should also be addressed in future 

training programs.   

E. Change in number of reporting QREs 

This study aimed to investigate the change in number QREs reported by 

examining both near missed QREs and QREs that reach patient after full PQC 

implementation, which involved completing the 5 steps of PQC, including establshing a 

quality workflow, reporting QREs, analysis QREs, planning streategies to prevent the 

mistakes, and implementing the plan. Specically, the intervention focused on the last 

three steps of PQC.  The concept behind this was after PQC implementation treatment 
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group participants would have better training on how to identify, analyze and prevent 

mistakes. Consequently, we hypothesized that full PQC implementation would allow 

staff members to detect more QREs, leadning to more QRE reporting and thus preventing 

more QREs getting to patients (this was the alternative hypothesis).  

We failed to reject the null hypothesis.  The results showed that the number of 

reported near-miss QREs did not significantly increase in either the control group or the 

treatment group (p = 0.15 and p =0.40). In addition, the change from pre to post 

internvention in the treatment group near miss QRE reporting was not significantly 

different from that of the control group (p = 0.09).  This result is not entirely unexpected 

and can be explained by a study investigating the impact of a CQI program in Cananda, 

SafetyNET-Rx. In the SafetyNET-Rx article the authors found that it took at least one 

year to see a demonstrable impact of a standardized continuous quality improvement 

program in community pharmacies(Boyle et al., 2013). This study, in contrast, allowed 

lag time for only one month before examineing the impact of the PQC program. Future 

research needs to be done to follow-up with the control and treatment pharmacies in 1 

year to re-remasure the impact of full PQC implementation.   

In addition, we expected more QRE reporting after full PQC implementation but 

perhaps the main impact will be a change in how pharmacy staff members deal with 

QREs and more reporting per se.  That is, perhaps we should have expected to find but 

that the types of errors identified change and what people do with this information should 

change in the treatment group.  They should have been doing more analysis and staff 

members take different actions to correct the systems than they did before full PQC 

implementation.  Some of the results support that the types of QREs were different in the 
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treatment group after the intervention but more work will need to be done to investigate 

the other actions that pharmacy staff members took to fix errors after full PQC 

implementation, as these were not measured in this study.   We propose follow-up focus 

groups with control and treatment pharmcy members to determine what they did 

differently after the intervention.   

5.2.2 Patient Safety Culture  

Most of the pharmacy staff characteristics (i.e., years worked in pharmay setting) of 

responders were similar, meaning that they were equally distributed regardless of being 

pharmacist or pharmacy technician; and control or treament groups. The Pharmacy 

Survey on Patient Safety is an instrument designed specifically to assess patient safety 

culture in pharmacy setting. The survey had many purpose (i.e., investigate trend in 

patient safety culture change over time; assess the current status of patient safety culture) 

(Franklin & Sorra, 2012). In this study, it was used to assess the impact of full PQC 

implementation on patient safety culture attitude. Although the instrument presented 

good psychometric properties during development, this study added to this evidence by 

investigating the psychometric properties of the instrument as applicable the community 

pharmacy population in 2013 by using Rasch analysis to assess construct validity and 

reliability.    

A. Attitude change assessed by non-parametric test  

Although randomization was performed, respondent attudes toward patient safety 

culture in the control and treatment groups were not equal to at pre-intervention. 

However, it is worth noting that a retrospective pre-posttest evaluation design was 

utilized for the questionnaire administration. None attitudinal changes toward patient 
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safety culture were observed in the control group. In constrast, changes were detected in 

the treamtent group. In summary, there were two domains were full PQC implementation 

was purported to have impact on all domain questions: 1) communication about mistakes; 

and 2) organizational learning-continuous improvement . More than 50% of the items in 

four other domains also changed for treatment group participants: 1) communication 

openness; 2) communication about prescription across shift; 3) response to mistakes 

domain; and documenting mistakes.  Thus, full PQC implementation was perceived to 

have a moderate impact on these 4 domains.  In total, full PQC implementation was 

perceived to have an impact on 6 attitude domains; three of which relate to 

communication, a necessary component of reporting QREs and the very first stage of 

blameless culture. Therefore, perception about communication changed first as it was 

easier to change in the time frame allotted.   The other domains relate to CQI. Since the 

intervention in this study (full PQC implementation) was a CQI program; therefore, CQI 

attitudes were expected to change. The domains that did not change included: 1) physical 

space; and 2) staffing, work pressure and pace. This makes sense because it is unlikely 

that physical space or staffing changed significantly in the time frame of the study.  

Physical space changes in work settings are more likely a result of a strategic plan and 

would take longer to implement.  If these changes were being made, due to the limited 

time of the study duration, the actual physical changes might have not been seen post-

attitudinal assessment administration. Additional follow-up in 1 year may be able to 

detect a change in this domain if, in fact, there was one.  However, the results above were 

obtained from the traditional non-parametric test. Rasch analysis was also used in this 

study for more robust results.  
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B. Attitude change assessed by Rasch analysis 

One of the advantages of the Rasch model is the ability to assess change on a 

person level.  When this was done, 5 participants in the treatment group were shown to 

have a significantly improved attitude toward patient safety at post-intervention.  While 

we would have liked to see this number be higher, it is still encouragung that in the short 

perior of time that 5 people reported a significant attitude change.    

Another intersting result from the Rasch analysis was that items for which 

respondents‘s attitdue did not change were the ones that failed to meet Rasch 

requirements, indicating that the items did not asess what they were supposed to measure. 

For example, Staffing, work, and pace domain had 4 items. None fit to the model and 

thus all had to be removed.   The hypothesized reason for misfit was the use of negative 

items (e.g., B9- We feel rushed when processing prescription). Negative items often 

measure a different construct than positive items.  Interestingly, the attitude asessed  from 

the 4 item did not change in the non-parametric analysis, meaning that these items might 

need to be phrased in a different manner to better assess the intended construct.  

Since the people in the control group were not exposed to the full PQC 

implementation, they rated themselved higher on safety attitude because they did not 

know what they did not know. Conversely, the people in the treament group who had 

exposed to full PQC implementation; therefore, they rate themselve more rationally in the 

pre and post-intervention because they have already learned.   

 

Validity and reliabiltiy assessment of the survey instrument  
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 Analysis of the instrument psychometric properties add to and support the 

previous construct validity and reliability evidence for the Pharmacy Survey on Patient 

Safety.  Most of the multiple standards for scale fit were met. Categories ―strongly 

disagree‖ and ―disagree‖ were merged to improve scale functioning due to underuse but 

it is anticipated that this might not be the situation in a larger sample.  
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5.3 Limitations, Conclusions, and Recommendation for Future Research  

Several limitations of this study were identified. First, this study was able to recruit small 

amount of participant pharmacies of one type in one area of the country. Therefore, the 

results may not be generlized to the other settings and states. Even though the study was 

conducted in randomized controlled trail, the observations were not randomized but 

rather the participant pharmacies were randomized  into either control or treatmet gorup. 

Therefore, the data were clustered by the pharmacies where these QREs were reported. 

This clustering issue was taken care of by using mixed poisson model, but the downside 

was decreased power due to the fact that the number of observations (QRE) was the 

number of pharmacies where observations  were clustered.  

Second, the number of responder was less than  what was expected. This issue led to the 

hestitation to remove some misfitting persons. Otherwise, the study may not have had 

enough power for statistical testing. To maintain the number of responders, the criteria 

were relaxed. Third, the followup time was not long enough to detect the impact of full 

PQC implementatin on either the reported QREs or change in attitude toward patient 

safety culture as suggested by Boyle et al (2012). 

Some issues related to PQC implementation were identified during the study. There were 

discrepancies between the number of QREs reported that reached patients and the number 

of reported under ―patient discovery.‖  This suggests that reporters were not gathering 

data in a statdardized fashion and that for future studies additional steps to standardize the 

reporting procedure should be taken.  Another issue related to reporting was the ―Other‖ 

option on the QRE reporting form. Since the proportion of ―others‖ were large, these 

―other‖ types should be investigated to find out what types of QREs are frequently 
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reported under this category. As one participant reported to the investigator, ―I usually 

reported the QREs related to day supply in ―other‖ category because it does not fall into 

other defitions provided on the form.‖ Another recommendation from Rasch anaysis 

results was the negative worded questions need to be rephreased to better assess the 

intended construct.  

In summary, the impact of full PQC implementation on QREs reporting was not found in 

this study. However, full PQC implementation reportedly improved treatment group 

respondent attitudes on patient safety culture in domains related to communication and 

continous quality improvement. Given the high demand and the enforment of a 

continuous quality improvement in community pharmacy, additional continuous quality 

improvement studies in community pharmacy are warranted.    
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