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ABSTRACT 

Background: Diabetes has become an epidemic in the United States, affecting nearly 30 million 

people per year (National Center for Chronic Disease Prevention and Health Promotion 

[NCCDPHP], 2014). Type 2 Diabetes Mellitus (T2DM) disproportionately affects Hispanics. 

The American Diabetes Association (ADA) has established diabetes care guidelines that focus 

on improving diabetes care and patient outcomes. Quality improvement (QI) efforts have been 

developed and proven effective at targeting specific diabetes care indicators. 

Problem: Wesley Health Center (WHC) has identified deficiencies in select ADA diabetes 

quality care indicators of ophthalmologist referral, annual foot exam, smoking cessation 

counseling and pneumococcal vaccines for all patients with T2DM (ADA,2015).  

Design: A QI project applying the Plan-Do-Study-Act (PDSA) cycle was implemented to 

improve the select diabetes quality care indicators of ophthalmologist referral, annual foot exam, 

smoking cessation counseling and pneumococcal vaccines for all patients with T2DM. 

Setting: WHC, a community health center located in Phoenix, Arizona, services mostly 

uninsured and underinsured Hispanic patients.  

Intervention: One PDSA cycle was carried out utilizing the fishbone diagram in an effort to 

identify root cause of the stated problem. The team of stakeholders identified modifications of 

the current electronic adult template as a key contributing factor. Workflow process changes that 

complemented the new modifications to the template were also made. The intervention was 

carried out for six (6) weeks with weekly stakeholder meetings.  

Expected Outcome: To improve select ADA diabetes quality care indicators for adult patients 

with T2DM within six (6) weeks of implementation by at least 10% from baseline. 
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Results: Errors in data querying parameters limited data accuracy and interpretation thus the 

impact of the intervention was not able to be evaluated. 

Significance: QI interventions are important to nursing practice because they emphasize the 

importance of a doctorally prepared Advanced Practice Nurse (APRN) to be able to identify a 

problem in clinical practice and carry out a QI intervention in an effort to improve patient care 

and outcomes. A QI intervention provides the DNP prepared APRN an opportunity to synthesize 

into one project the skills and knowledge learned throughout their DNP program. 
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INTRODUCTION 

Background Knowledge 

Diabetes has become an epidemic in the United States, affecting nearly 30 million people 

per year. It is estimated that 8 million people have diabetes but are currently undiagnosed and in 

2012, nearly 2 million people age 20 or older were newly diagnosed with T2DM (National 

Center for Chronic Disease Prevention and Health Promotion [NCCDPHP], 2014). Pre-diabetes 

is also becoming more prominent and it is estimated that in 2012, 86 million Americans had pre-

diabetes (NCCDPHP, 2014). Increasing numbers of people younger than 20 years are also being 

diagnosed with diabetes each year with minorities having the highest prevalence of diabetes 

(NCCDPHP, 2014). Ethnicity, age, family history, obesity, and a sedentary lifestyle all 

contribute to the development of diabetes and consequently to these astonishing numbers (Jones, 

Brashers, & Huether, 2010).  

There are two types of Diabetes: Diabetes type 1 and Diabetes type 2. This paper will 

focus primarily on T2DM which is a metabolic disorder characterized by peripheral insulin 

resistance combined with decreased insulin secretion by the pancreas (Khardori & Griffing, 

2015). Genetics and environmental factors such as obesity, sedentary lifestyle, and age also 

greatly contribute to the development of the disease (Khardori & Griffing, 2015). Simply put, 

T2DM is a multifactorial disease that develops when there is a genetic risk and or detrimental 

environmental factors. Insulin resistance and decreased or abnormal insulin secretion must both 

take place in order for T2DM to develop.  

Insulin resistance occurs when cells in the body fail to adequately respond to elevated 

glucose concentration in the blood stream, thus leading to hyperglycemia (Khardori & Griffing, 
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2015). Insulin sensitive tissues such as those in the liver, muscle, and adipose are the most 

affected. There are several factors that contribute to insulin resistance and are responsible for the 

abnormalities seen in the insulin-signaling pathway (Jones et al., 2010). Such factors include an 

abnormal insulin molecule, increased amounts of insulin antagonist, down-regulation of insulin 

receptors, altered glucose transporter proteins, and abnormal activation of post receptor kinases 

(Jones et al., 2010). Additionally, obesity is also a major contributor to the development of 

insulin resistance by changing adipokines, increasing the amount of free fatty acids and 

intracellular deposits of triglycerides and cholesterol, and lastly by releasing inflammatory 

cytokines (Jones et al., 2010). 

Insulin resistance occurs early in the sequence and eventually results in beta cell 

dysfunction, resulting in decrease beta cells (insulting-secreting cells) mass as evidenced by 

hyperglycemia (Jones et al., 2010). As insulin resistance occurs, beta cells in the pancreas 

attempt to compensate for the higher insulin demands in the body. However, this compensation 

mechanism cannot be sustained long term and defective beta cells decrease their insulin 

production creating an insulin deficit that leads to chronic hyperglycemia (Khardori & Griffing, 

2015). It is believed that beta cell dysfunction occurs because of combined genetic factors and 

their high sensitivity to hyperglycemia and free fatty acids, which ultimately lead to apoptosis 

(Jones et al., 2010).  

This decrease is gradual and it is worsened by environmental factors. As beta cells 

become damaged, insulin is released slower and inconsistently with the typical cellular demand 

communication frequency. The lack of insulin further decreases the ability of glucose-absorbing 

tissues to uptake glucose and remove it from the blood stream, further contributing towards a 
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hyperglycemic state in the body (Khardori & Griffing, 2015). A downward spiral in which more 

beta cells become damaged and eventually cease working occurs as the body undergoes a 

hyperglycemic and hyperinsulinemic state following this delay in glucose uptake.  

Other factors that contribute to the development of T2DM include high glucagon levels, a 

deficiency of amylin, and decreased incretin levels (Jones et al., 2010). Genetics also play an 

important role in the development of T2DM. Genes that code for beta cell mass, beta cell 

function, insulin molecular structure, insulin receptors, hepatic synthesis of glucose, and 

glucagon production have all been associated with the development of T2DM (Jones et al., 

2010). With new improvements in technology, in 1996 the first susceptibility locus for T2DM 

was identified by scanning the entire genome of affected family members and sibling-pairs 

(King, 2015). One of the first genes identified was CAPN10 in which a mutation in its non-

coding region is directly related to an increased risk of T2DM in Mexican Americans (King, 

2015). This mutation alters insulin secretion and action, glucose production by the liver, and it 

plays an important role in pancreatic beta-cell survival (King, 2015). It is believed that these 

genetic abnormalities in combination with external environmental factors contribute to the basic 

pathophysiology of T2DM: insulin resistance and decreased insulin secretion.  

Diabetes often develops in the presence of other comorbidities such as hypertension, 

hyperlipidemia, and obesity. These comorbidities and chronic hyperglycemia due to poor 

diabetes care and lifestyle increase the risk of heart disease and stroke for patients with diabetes 

(NCCDPHP, 2014). Heart disease and risk of stroke are about 2-4 times higher among patients 

with diabetes who are about two (2) times more likely to be hospitalized for myocardial 

infarction than patients who do not have diabetes. Thus, diabetes has become the seventh leading 
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cause of death in the United States (NCCDPHP, 2014). Furthermore, diabetes lowers life 

expectancy by as much as 15 years (NCCDPHP, 2014). Uncontrolled diabetes leads to 

macrovascular and microvascular complications such as nephropathy, neuropathy, retinopathy, 

and non-traumatic lower extremity amputations (Healthy People, n.d.). Other complications 

associated with diabetes include cognitive impairment, heart disease, increased fracture risk, 

increased cancer risk and incontinence (Healthy People, n.d.). Not surprisingly, medical costs 

associated with Diabetes, its complications, and hospitalizations are on the rise and now exceed 

$245 billion per year (Healthy People, n.d.). The average medical cost for those with diabetes is 

estimated to be 2.3 times higher than for non-diabetics (NCCDPHP, 2014). These complications 

can develop as early as the pre-diabetes stage, thus early detection becomes key at reducing the 

risk of complications. Additionally, complications, especially microvascular complications, can 

greatly be reduced with the delivery of good medical care and blood glucose control. Therefore, 

providing quality care for patients with diabetes has become a national necessity. 

Hispanics and Diabetes 

The Hispanic population in the United States is at a higher risk for developing diabetes 

than the general population (Cruz, Hernandez-Lane, Cohello, & Baustista, 2013). It is estimated 

that half of all Hispanics born in the United States in the year 2000 will develop diabetes (The 

National Alliance for Hispanic Health [NAHH], 2010). A sedentary lifestyle, unhealthy eating 

habits and the theory of the thrifty gene, a mutation that provided ancestors a survival advantage 

during times of famine by storing adipose tissue, are responsible for the higher rate of diabetes 

and insulin resistance encountered amongst Hispanics (Cusi & Ocampo, 2011). Hispanics age 20 

or older are twice as likely to be diagnosed with diabetes (11.8%) when compared to their white 
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counterparts (7.1%) (Cusi & Ocampo, 2011). Even more alarming is the higher diabetes-related 

mortality rates encountered in the Hispanic population when compared to Caucasians (Cruz et 

al., 2013). A very similar trend has been observed in Arizona, with Hispanics being 

disproportionately diagnosed at higher rates with T2DM than their white counterparts (Arizona 

Department of Health Services [ADHS], 2011). Wesley Health Center (WHC) is the family 

practice at which this quality improvement (QI) project will be conducted and 87% of the adult 

patients with diabetes self-report as being Hispanic. Therefore, it is deemed important to include 

data and background information on the importance of delivering quality and competent T2DM 

care specific to this high-risk population. 

Hispanic patients with T2DM have poorer outcomes than their white counterparts due to 

higher rates of uncontrolled hyperlipidemia, hyperglycemia, and hypertension (Cusi & Ocampo, 

2011). The excess rate of obesity amongst the Hispanic population has also been greatly 

associated with adverse diabetes health outcomes (Chang et al., 2013). According to data from 

the National Health and Nutritional Examination Survey released by the Centers for Disease 

Control between the years of 1999 to 2006, only 37.8% of Hispanic patients with T2DM 

achieved an A1C below 7% compared to 58.1% of non-Hispanic white patients (CDCP, 2008). 

A sub analysis of these data reported only 42.5% of Hispanic patients achieved a blood pressure 

control below 140/90 compared to 52.8% of non-Hispanic whites (Cusi & Ocampo, 2011). 

Furthermore, although Hispanics with diabetes have a lower prevalence of dyslipidemia than 

non-Hispanic whites, they often receive less pharmacological treatment and lifestyle education 

(14% vs. 30%). Consequently, Hispanics experience higher rates of hospitalizations due to 

diabetes-related complications such as end stage renal disease, retinopathy, and lower- extremity 
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amputations (Peek, Ferguson, Bergeron, Maltby, & Chin, 2014). Thus, these types of gaps in 

positive health outcomes and adequate health care place Hispanic patients at a higher risk for 

microvascular and macrovascular complications when compared to Caucasian patients with 

diabetes (Cusi & Ocampo, 2011).  

Many barriers contribute to the gap in diabetes care outcomes and complications amongst 

Hispanic patients with diabetes. According to Hu and colleagues (2013) factors such as low 

socioeconomic status, low acculturation rates, lack of education, language barriers, lack of access 

to care, and high-uninsured rates all contribute to Hispanic patient’s poor diabetes outcomes. 

Lopez-Quintero, Berry, and Neumark (2010) identified that non-English speaking Hispanic 

patients receive less dietary and physical activity education from their providers. Consequently, 

Hispanics also tend to have a difficult time adhering to dietary and physical activity 

recommendations due to their lack of disease understanding and management skills (Hu et al., 

2013; Nam et al, 2011; McEwen, Lin & Pasvogel, 2013). A language barrier has been identified 

as the most significant barrier in effective patient-provider communication and the delivery of 

quality diabetes care (Hu et al., 2013; Nam et al, 2011). Low socioeconomic status and lack of 

financial resources was identified as a major barrier to care by Hispanic diabetic patients (Hu et 

al., 2013; McEwen, Rentfro & Vincent, 2009). A qualitative study by Hu and colleagues 

revealed that study participants felt “helplessness” due to lack of financial resources that 

prevented them from not only purchasing their medications but also from visiting their primary 

care provider and obtaining all the necessary labs for proper diabetes management (2013). Low 

health literacy levels among Hispanics, especially those of Mexican origin who reside in the 

U.S.-Mexico border region has also been recognized as a barrier to diabetes self-management 
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(McEwen, Rentfro & Vincent, 2009). Lastly, family support has been identified as important for 

successful diabetes self-management (McEwen & Murdaugh, 2014; Hu, Amirehsani, Wallace, 

McCoy & Silva, 2016); therefore, integration of family members into diabetes care must be 

promoted to avoid yet another contributor to less than optimal diabetes outcomes. However care 

that is consistent with evidence-based guidelines can increase the rate of diabetes control, reduce 

diabetes complications, and monetary expenses to an already financially burdened Hispanic 

community.  

Greater efforts must take place in order to better serve the Hispanic community and 

improve their diabetes health outcomes. In order to effectively address this community’s needs, 

healthcare entities must be proactive and willing to improve their delivery of care (Peek et al., 

2014). Interventions targeting improvement for the Hispanic patient with diabetes must use 

multi-factorial approaches targeting barriers such as education, low socioeconomic status, 

cultural practices, and access to healthcare (Peek et al., 2014; ). Culturally tailored interventions 

for improving diabetes management can provide guidance for developing quality improvement 

initiatives in the practice setting (Vincent, McEwen, Hepworth & Stump, 2014; McEwen & 

Murdaugh, 2014; Hu et al, 2016). 

Project Purpose 

The purpose of this DNP project was to develop and implement a quality improvement 

project in conjunction with WHC that would improve the diabetes clinical management specific 

to the quality indicators of ophthalmologist referral, annual foot exam, smoking cessation 

counseling, and pneumococcal vaccines for all patients diagnosed with T2DM (American 
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Diabetes Association [ADA], 2015). The DNP student, who is also an APRN, led this quality 

improvement project. 

Aims 

The aim of this quality improvement project was to increase implementation rates of 

ophthalmologist referrals, annual foot exam, smoking cessation counseling and pneumococcal 

vaccine for adult patients with T2DM by at least 10% from baseline for these selected quality 

indicators. The aim was to be met within six weeks of implementation.  

These goals were important to WHC because the institution depends on the delivery of 

quality care for funding and continual accreditation, thus creating a sense of urgency for problem 

resolution. A sense of urgency encourages a more successful change process because it ensures 

that most stakeholders are both knowledgeable about the deficits in T2DM quality indicators and 

are consequently fully convinced and accepting of the need for change (Kotter, 2007). 

Furthermore, all Health Resources and Service Administration (HRSA) - funded community 

centers are expected to report quality indicators including those for diabetes care in order to 

support the delivery of high quality patient care (Health Resources and Services Administration 

[HRSA], 2015). Community health centers must also have ongoing quality improvement 

programs that allow them to meet their established quality and performance goals for both their 

organization and patient population (HRSA, 2015). Many of these quality indicators are not only 

used at WHC to receive funding from HRSA but insurances such as Medicare, Medicaid, and 

other private insurances have begun measuring performance and paying for care accordingly 

(HRSA, 2015). These demands and the possibility of decreased funding create urgency at WHC 
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for improving diabetes quality indicators and make the aim of this QI project a very important 

task for the whole organization. 

Standards of Diabetes Care 

Diabetes is a complex disease process that requires multi-factorial interventions that go 

far beyond adequate hyperglycemia control. In order to reduce the risks of developing both short 

and long-term complications ongoing medical care is required (ADA, 2015). Therefore, both the 

American Diabetes Association (ADA) and Healthy People 2020 (HP2020) have developed 

national objectives and the Standards of Medical Care for Diabetes 2015. The main goal of 

HP2020 is to reduce the prevalence of T2DM, its economic impact and improve the quality of 

life for patients with diabetes through improved preventative diabetes care (Healthy People 2020 

[HP2020], 2015). The ADA’s recommendations include screening, diagnostics, therapeutic and 

preventative care interventions that have been shown to be effective at reducing complications 

and are cost-effective to both patient and practices (ADA, 2015). The ADA (2015) provides the 

following standards of care as necessary preventative care for all patients with diabetes:  

 Annual foot exam that includes inspection, pulse and sensation with tools such as a 

monofilament instrument. 

 Annual or bi-annual dilated and comprehensive eye exam by an ophthalmologist or 

optometrist. 

 A1C reading every three months for uncontrolled patients and at least twice a year for 

controlled patients. 

 Yearly influenza vaccine. 

 Pneumococcal vaccine at diabetes diagnosis. 
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 Annual fasting lipid or interventions such as statin initiation. 

 Annual urine microalbumin starting at time of T2DM diagnosis. 

 Blood pressure control of 140/90 or better. 

 And smoking cessation counseling at every visit. 

The ultimate goal of the ADA is that all patients diagnosed with T2DM receive the 

recommended preventative care. Though providers should strive to meet these standards of care 

for all patients with diabetes oftentimes this task becomes impossible and is not a realistic goal. 

However, Healthy People 2020 has identified similar care goals for patients with diabetes but 

with a more realistic target improvement goal of 10% per deficient quality indicator. Although 

HP2020 recommends setting specific target goals in accordance to each individual community’s 

needs, it is important to understand that the proposed changes and target goals need to support 

HP2020 initiatives (HP2020, 2015). Therefore, setting a similar target goal of 10%improvement 

from baseline at WHC as proposed by HP2020 may be a more feasible and attainable goal for 

the organization. Table 1 lists the preventative standards of care and goals established by the 

ADA and HP2020 and their perspective target goals for primary care. Tracking diabetes quality 

care indicators determines if providers have delivered efficient, appropriate, timely, and 

evidence-based care (Hughes, 2008). 

TABLE 1. Expected Preventative Medical Care and Objectives for Diabetes.  

Standard Expected ADA Goals Target Goals for HP2020 
Annual foot exam 100% 74.8% 

Annual/Biannual eye exam 100% 58.7% 

A1C reading at least 2/year or every 3 months 100% 71.1% 

Annual influenza vaccine 100% n/a 

Pneumococcal vaccine 100% n/a 

Blood pressure < than 140/90 100% 57.0% 

Annual fasting Lipid  100% 58.4% 

Annual urine microalbumin 100% 37.0% 

Smoking cessation counseling 100% n/a 
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Quality Indicators and Quality Improvement 

Quality health care has been defined as “the degree to which health services for 

individuals and populations increase the likelihood of desired health outcomes and are consistent 

with current professional knowledge” (Lohr & Schroeder, 1990, p. 1161). According to the 

Institute of Medicine (IOM), the health care industry in the United States functions at a sub-

optimal level and has not achieved its full potential. Oftentimes this stems from faulty systems or 

processes not individual mistakes (Hughes, 2008). Given this complexity in healthcare and in an 

effort for improvement, the IOM recommended the following six aims of health care: Effective, 

safe, patient-centered, timely, efficient, and equitable (Hughes, 2008). Many of these aims can be 

targeted through process-of-care measures and continuous quality tracking. Overall, the goal of 

quality measures and surveillance is to determine the effects of health care on desired outcomes 

and to assess if delivered care is evidence-based, adheres to guidelines or professional consensus, 

and if it is consistent with patient preferences (Hughes, 2008). 

Donobedian first proposed measuring the quality of healthcare over 40 years ago 

(Hughes, 2008). Measuring and reporting quality data in healthcare has recently been on the rise 

and has become mainstream in the United States healthcare system. It is believed that good 

performance not only reflects good-quality in practice but that it encourages better performance 

both individually and system-wise when data is compared amongst providers and organizations 

(Hughes, 2008). Another important reason for quality reporting includes obtaining baseline data 

and benchmarks for improvement. Furthermore, benchmarking- “continual and collaborative 

discipline of measuring and comparing the results of key work processes with those of the best 

performers” (Gift & Mosel, 1994, p. 5) - can be obtained from external sources or internally 
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from within a given organization and can be used to measure change or set a given improvement 

goal. Improvement can only be achieved if baseline data exists and proves a deficit that justifies 

an intervention. Thus, post intervention measures are compared to baseline measures in order to 

track the progress of the intervention and demonstrate whether the intervention actually leads to 

improvement (Hughes, 2008). Many federal organizations such as The Agency for Healthcare 

Research and Quality (AHRQ) and the National Quality Forum encourage quality reporting and 

provide national and local quality measures for healthcare including diabetes care. 

Several different aspects of healthcare can be measured such as its structure, processes, 

and outcomes (Varkey, Reller, & Resar, 2007). Structure measures assess healthcare’s 

availability, accessibility, and the quality of resources. Process measures assess the delivery of 

healthcare by providers such as guideline adherence for diabetes care. Process measures target 

the effectiveness and safety aims proposed by the IOM (Varkey et al., 2007). Lastly, outcome 

measures assess the final results in health care such as A1C levels, however, outcomes can also 

be influenced by external stimuli such patient behaviors which are not solely reflective of 

providers or practice performance (Varkey et al., 2007). Quantifying the delivery of healthcare 

leads to quick identification of problematic areas and enhances an organization’s ability to 

improve by initiating quality improvement interventions.  

The chaotic nature of healthcare provides an opportunity for improvement in every 

process on every occasion (Varkey et al., 2007). This concept is also known as continuous 

quality improvement (CQI). Quality improvement interventions have been defined as systematic 

and continuous activities that are guided by data, lead to measurable improvement in health care, 

and ultimately improve the health status of a particular patient group or organization (HRSA, 
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2011). Though its use in healthcare improvement is becoming widespread, confusion often arises 

on the scientific validity of quality improvement interventions (Varkey et al., 2007). Quality 

improvement interventions differ from scientific research since they often include small samples, 

lack blinding and randomization, and do not produce results that are generalizable (Hughes, 

2008). Four major criteria have been identified differentiating scientific research from quality 

improvement (Hughes, 2008): 

 Quality improvement applies research directly into practice while research develops 

interventions that still need to be tested in real-world practice. 

 Quality improvement often poses no risk to participants. 

 The main focus of quality improvement interventions involves improving a particular 

organization with improvements intended solely for its use, while research intends to 

generalize findings. 

 Quality improvement often undergoes frequent changes in protocols.  

Furthermore, quality improvement interventions are carried out with cost-effectiveness and 

efficiency as main objectives, which make quality improvement interventions appropriate for 

primary care offices (Varkey et al., 2007). However, quality improvement interventions can be 

considered scientific research if conducted in a manner that mimics the scientific method: (1) 

interventions should deviate from established practices and guidelines; (2) patients must become 

subjects; (3) use of randomization or blinding; (4) additional risk exists for participants that go 

beyond usual clinical practice in order to improve generalization of results (Varkey et al., 2007). 

Improvement is not a static process but rather requires active analysis and redesigning of systems 

and organizations.  
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Lack of quality in healthcare often times is directly, and inevitably, linked to an 

organization’s faulty systems and processes (U.S. Department of Health and Human Services 

[USDHHS], 2011). Successful quality improvement interventions must include the four key 

principles of quality improvement (QI): systems and processes, patient-focused, teamwork, and 

data collection (USDHHS, 2011). In order for improvement to be achieved, an organization 

needs to understand its own processes of delivery and identify problematic areas that need to be 

improved (USDHHS, 2011). The overall aim of any QI intervention should be improving 

patient’s perception of quality care and their health outcomes. (USDHHS, 2011) Examples of QI 

interventions that focus on patients include any that improve care coordination, access to care, 

safety, patient’s involvement, and even cultural competence. All QI interventions must also 

include a QI team of stakeholders who are all invested in one common cause, are 

multidisciplinary, committed, active contributors, and are overseen under strong leadership. In 

addition, providing the team with clear and precise policies, procedures, and roles becomes 

imperative for successful completion of the intervention (USDHHS, 2011).  

Lastly, data are the cornerstone of any QI intervention (USDHHS, 2011). Data gathering, 

analysis, and comparison allow for monitoring the implemented changes and identify if 

improvement actually took place. Data can be qualitative, quantitative, or both. Organizations 

that carry out successful QI interventions often achieve improvement in patient health outcomes, 

improve managerial and clinical processes, reduce wasted resources and cost, improve external 

and internal communication and, most importantly, establish a culture of improvement that is 

proactive at recognizing errors and identifying possible solutions (USDHHS, 2011).  
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The Plan-DO-Study-Act (PDSA) cycle is the most common used approach for QI 

interventions due to its ability of producing rapid change or improvement (Varkey et al., 2007). 

Effectiveness of the PDSA cycle stems from the cyclical nature of testing small changes and 

redesigning the intervention based on feedback before implementation (Varkey et al., 2007). 

Tricco et al. (2012) conducted a systematic review of the literature to assess the overall 

effectiveness of QI interventions on diabetes care. In their meta-analysis, they included over 140 

randomized clinical trials where the interventions ranged from clinician education, team changes, 

financial incentives, patient education and EHR redesigning. The effectiveness of these 

interventions on glycemic control, vascular risk, microvascular complications, and smoking 

cessation for patients with diabetes was assessed. Their findings supported the use of QI 

interventions for the improved management of diabetes care. Overall, QI interventions reduced 

A1C by a mean difference of 0.37% (95% CI 0.28-0.45;120 trials), blood pressure control, LDL 

cholesterol control, aspirin (ASA) use, antihypertensive drug use, retinopathy, renal, and foot 

screening. Improvements in statin use and smoking cessation counseling were also seen but were 

not statistically significant (Tricco et al., 2012). It is also important to note that the overall 

effectiveness of QI interventions were largely impacted by the baseline A1C with interventions 

targeting team changes and self-management being more effective when the mean baseline A1C 

is greater than 8% (Tricco et al., 2012). Nonetheless, the overall conclusion from this study is 

that QI interventions, especially those targeting the entire organization, are indeed effective 

improvement strategies for diabetes care. 

Other similar studies further support the use of QI interventions to improve the delivery 

of diabetes care. Sequist and colleagues (2006) reported on findings from a study on the impact 
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of generic QI interventions on racial disparities in diabetes care. They compared the effects of 

select diabetes quality indicators at baseline and after initiating a QI intervention that used an 

embedded reminder system for providers through the electronic medical record. Providers and 

patients would receive reminders of overdue diabetes care. As a result rates for LDL testing 

increased from 39% to 64% and LDL. Consequently, rates for initiation of statin therapy also 

increased from 20% to 37%. No changes were observed in the rates for A1C testing or annual 

eye exam and rates for controlled A1C (<7%) remained low at 31% despite the intervention 

(Sequist, Adams, Ross-Degnan, & Ayanian, 2006). Overall, the study concludes that generic QI 

interventions are successful at improving the delivery of quality diabetes care. Shojania and 

colleagues (2006) provide further data on the effectiveness of QI interventions at improving 

diabetes care and A1C control through a meta-regression analysis of distinct QI interventions 

that include randomized control trials (RCT), quasi-randomized, and pre and post intervention 

strategies. The greatest improvement in A1C was seen with QI interventions that focused on 

team change and case management (Shojania et al., 2006). The authors concluded that most QI 

interventions produce small to modest improvement in the overall care and outcomes for patients 

with diabetes. 

Local Problem 

T2DM is not only a federal problem but it is also a healthcare burden to Arizona. 

According to the U.S. Census Bureau Arizona’s population in 2010 almost reached 6.4 million 

people (Arizona Department of Health Services [ADHS], 2011). Minorities, especially 

Hispanics, were the largest growing population group. Additionally, minorities in Arizona also 

have higher rates of diagnosed diabetes with men accounting for more diagnosis than women do. 
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Those of low socioeconomic status with an annual income of $15,000 or less doubled their rate 

of diabetes when compared to those making $50,000 or more (ADHS, 2011). There was an 80% 

increase in diagnosed diabetes in Arizona from 1995 to 2010. It is estimated that one third of the 

diabetic population in Arizona is undiagnosed, with this in mind, it is estimated that there are 

600,000 adults with diabetes (ADHS, 2011). Additionally, 20% of adults in Arizona have pre-

diabetes (ADHS, 2011).  

One in ten healthcare dollars spent in the U.S. directly go to diabetes care. The latest 

numbers in Arizona report 1755 diabetes related hospitalizations per 100,000 people (ADHS, 

2011). There were 402 hospital discharges coded for diabetes without complications that cost 

1.45 million dollars with an average hospital stay of 2.5 days (ADHS, 2011). The remaining 

10,447 diabetes discharges with complications cost $92 million with an average hospital stay of 

4.5 days (ADHS, 2011). Overall, in 2006 diabetes cost in Arizona totaled 3.4 billion dollars 

including $2.3 billion in direct medical care and 1.1 billion dollars in indirect costs (ADHS, 

2011). Diabetes is a non-discriminating disease in which minorities and low-income populations 

are greatly affected. Nonetheless, the delivery of quality preventable care can help reduce 

diabetes complications and the cost associated with it in Arizona.  

WHC is located in the downtown Phoenix, Arizona area and it prides itself in delivering 

affordable quality care to all its patients, especially to those with diabetes. Patients at WHC are 

primarily Hispanic, uninsured, and under the federal poverty level. It is important to note that in 

the interval of November-December 2014 there were 158 diabetes patient visits. Forty percent of 

those patients had an A1C of 9% or greater, 28.48% were between 7-8%, and only 31% were 

controlled under 7%. Bridging the gap in care that exists for these patients by providing efficient, 
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quality, and cost effective care that improves diabetes health outcomes becomes imperative for 

this patient population. Meeting and improving quality indicators for diabetes care is very 

important in assuring positive patient outcomes and reducing diabetes complications. 

In my quest for improvement in the care of these patients, I met with Kathleen Brite MD, 

Chief Medical Director (CMD) at WHC, and inquired about the status of diabetes quality 

indicators. As expected, she informed me that despite a push to meet the Standards of Medical 

Care in Diabetes per the ADA guidelines, WHC was not meeting diabetes standards of care and 

some quality indicators were deficient as of 2013-2014. In addition, some quality indicators were 

not even meeting Healthy People 2020 target goals. Dr. Brite identified ophthalmologist 

referrals, yearly comprehensive foot exams, A1C monitoring as problematic areas for WHC. In 

addition, she would like improvements in smoking cessation counseling and Pneumococcal 

vaccines for diabetic patients even though HP2020 does not identify a target goal for these 

standards.  

Data collected from 2013 for patients diagnosed with T2DM demonstrate a long-standing 

problem of providers not meeting the diabetes standards of care for their patients at WHC; 

however, most providers working at WHC during that time frame are no longer employed. 

Therefore, additional diabetes care data were collected limiting the time frame from November 

to December 2014 reflecting current practice and providers at WHC. These data continued to 

demonstrate the same deficiencies in the delivery of quality diabetes care. The data were 

collected with the help of the information technology (IT) department for World Vista (Fishers, 

Indiana). WHC is also performing below Arizona’s average quality indicators for diabetes. Table 

2 shows the percentages and deficiencies of diabetes quality indicators for WHC for the two 
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different mentioned time periods as compared to HP2020 target goals and Table 3 compares 

quality indicators at WHC against Arizona’s quality indicators for 2010 (latest reported) as 

reported by Agency for Healthcare Research and Quality. Not meeting the standards of diabetes 

care and not measuring quality indicators does not only affect patient’s health and their outcomes 

but can also pose a threat to WHC since funding and grants are awarded based on the delivery of 

quality care.  

TABLE 2. Standard of Medical Care in Diabetes. 

Standards Wesley Health 

Center (2013-

2014) 

Wesley Health Center 

(Four week pre-

intervention data) 

Healthy People 2020 

Target Goals 

A1C checked every 3 months 

or 6 months if at target 
58.42% 10.3% 71.1% 

Controlled BP <140/90 mmHg  

LDL at goal or Intervention 

Annual Eye Exam 

Annual Foot Exam 

Nephrology Assessment 

(yearly urine 

microalbumin/CMP) 

Smoking Assessment 

Pneumococcal Vaccine 

 

- 

83.58% 

8.63% 

 

66.84% 

71.83% 

51.14% 

12.16% 

- 

67.72% 

 

17.9% 

46.2% 

43.04% 

74.05% 

22.78% 

57% 

58% 

 

58.7% 

74.8% 

37% 

- 

- 

*- no data available 

TABLE 3. Diabetes Quality Indicators. 

Standards Wesley Percentages 

(Four week pre-

intervention data) 

Arizona 

Percentages 

Healthy People 

2020 

A1C checked 3/6month if at target 

Controlled BP <140/90 mmHg  

LDL at goal or Intervention 

Annual/biannual eye exam  

Annual foot exam 

Nephrology assessment (yearly urine 

Microalbumin/CMP) 

Smoking assessment 

Pneumococcal vaccine 
 

10.3% 

- 

67.72% 

17.9% 

46.2% 

 

43.04% 

74.05% 

22.78% 

69% 

- 

- 

67.2% 

68.2% 

 

- 

- 

- 

71.1% 

57% 

58% 

58.7% 

74.8% 

 

37.0% 

- 

- 

*- no data available 
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Expected Outcomes 

WHC set a goal of improving select recommended ADA diabetes quality care indicators 

by 10% in the implementation of ophthalmologist referral, yearly foot exam, smoking cessation 

counseling, and pneumococcal vaccine for adult patients with T2DM. For this quality 

improvement project the aim was to increase current performance of these select quality 

indicators by at least 10% from baseline within six weeks of implementation of the project. 

Summary 

Diabetes affects nearly 30 million people in the United States and everyday more people 

are diagnosed (NCCDPHP, 2014). T2DM is a costly disease to the nation and Arizona since 

inadequate care leads to health complications and hospitalizations (ADHS, 2011). Diabetes 

develops when both insulin resistance and decreased insulin secretion occur due to genetic and 

environmental factors (Khardori & Griffing, 2015). Hispanics in the United States are 

disproportionately affected with T2DM when compared to their white counterparts and they 

receive less competent care and consequently have worst diabetes-related health outcomes (Cusi 

& Ocampo, 2011). The ADA has established standards of care for diabetes management in an 

effort to guide the delivery of quality-competent care for all patients with diabetes (ADA, 2015). 

They specifically address preventative care such as regular A1C testing, yearly comprehensive 

eye exams, smoking cessation counseling, pneumococcal vaccines at diagnosis, and annual foot 

exam as important care that must be provided (ADA, 2015). These standards of care are used as 

quality indicators for appropriate diabetes management. Family practices such as WHC measure 

quality indicators to quantify their delivered care and to make improvements if needed. Quality 

improvement projects allow organizations to trial interventions aimed at improving the quality of 
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delivered care in a small sample before expanding it to the whole organization (Varkey et al., 

2007). WHC is a community health center located in the downtown area of Phoenix, AZ which 

provides health care services to a community that is largely uninsured, under the federal poverty 

level, and 87% of its patients are Hispanic and many have T2DM. The purpose of this DNP 

project is to develop and implement a QI project at WHC that will improve diabetes clinical 

management specific to the select quality indicators of ophthalmologist referral, annual foot 

exam, smoking cessation counseling, and pneumococcal vaccines. The aim of the QI project will 

be to improve these quality indicators by 10% from baseline for adult patients with T2DM within 

6 weeks of implementation.  

METHODS 

Ethical Issues 

This QI project utilized de-identified retrospective data gathered using WHC’s electronic 

health record (EHR) system. Gathered data did not use or include any patient identifiers; 

therefore, no foreseen ethical issues were encountered during the course of the project. All health 

care staff that chose to participate in the QI team of stakeholders were fully informed of the aim 

of this project and participation was optional. No overtime or additional pay was given to 

participants. No patient identifiers were released to any member of the improvement team. 

Approval from the College of Nursing and the University of Arizona’s Institutional Review 

Board (IRB) was obtained before any work began for this QI project. All measures were taken in 

order to ensure an ethical project.  
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Setting 

WHC is a federally qualified health center (FQHC) located in Phoenix, AZ in a 

community largely surrounded by small businesses. Most of the patients travel very long 

distances to access the services offered at WHC because they offer a sliding scale fee schedule. 

There are 6500 patients: 5511 Hispanic, 50 Asian, 428 non-Hispanic, 11 Pacific Islander, 162 

African-Americans, and 320 unreported. Most patients are uninsured and qualify for the sliding 

fee scale because most are under the federal poverty level: 5393 patients are 100% below the 

poverty level and 141 patients are below 200% the poverty level. Out of the 6500 patients 

serviced 771 (12%) are patients with diabetes. Services offered include family care, laboratory, 

behavioral health, women’s health, vasectomies, and health education.  

There are currently two physicians in practice and two family nurse practitioners. Each 

clinician has a medical assistant. There is also an in-house laboratory service operated by two 

laboratory technicians. WHC also offers the services of a behavioral health therapist and health 

educator who helps run the diabetes and hypertension Integrated Group Visit Program. In order 

to help better coordinate care for patients, especially for diabetic patients who usually have other 

comorbidities, WHC has a care coordinator on staff. Overall WHC strives to provide 

comprehensive, quality health care to its community and the underserved.  

Organizing Framework 

Model for Improvement: Plan-Do-Study-Act (PDSA) Cycle 

The PDSA was the framework that guided the process for this quality improvement 

project. This model is comprised of two parts: three fundamental questions for quality 

improvement and the PDSA cycle (Institute for Healthcare Improvement [IHI], n.d.). The first 
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fundamental question addresses the aim of the proposed intervention an attempts to answer what 

the intervention will accomplish (IHI, n.d.). An adequate aim must be specific, measureable, and 

must address three main points (IHI, n.d.): (1) How good? (2) By when? (3) And for whom? 

Additionally, the aim must be important to the organization and to those involved. The second 

fundamental question addresses the intervention’s process, outcome, and balancing measures, 

which will ultimately measure the effectiveness of the intervention and identify if it actually 

produced improvement (IHI, n.d.). Lastly, the third fundamental question explores changes that 

will produce improvement. The Institute for Healthcare Improvement (IHI) proposes five ways 

to develop changes: critical thinking, benchmarking, using technology, creative thinking, and 

change concepts (Institute for Health Care Improvement [IHI], 2015). Change concepts can 

range from workflow improvement, change in work environment, waste reduction, efficient time 

management, error proofing, and improved service or delivery of care (IHI, 2015).  

The PDSA cycle (Figure 1) is an interactive four-step cyclic process used to test change 

(IHI, 2015). Implementation of the PDSA cycle allowed the QI team to evaluate the actual 

improvement achieved by the proposed change, to determine if the change fit the actual 

environment, and to evaluate negative effects of the proposed change, its cost and social impact 

(IHI, 2015). Additionally, the PDSA cycle helped minimize resistance to change upon 

implementation by actively involving all affected team members (IHI, 2015). This simple and 

powerful framework can ultimately lead to an accelerated, tested improvement (IHI, 2005). 
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FIGURE 1. Plan-Do-Study-Act (PDSA) Cycle. (IHI, 2005) 

The four PDSA steps were designed according to the scientific method of formulating a 

hypothesis, testing the hypothesis through data collection, analysis and interpretation of data 

results, and making inferences (Taylor et al., 2013). The first step is the “Plan” stage the change 

team identifies a change aimed at improvement. During this step, the change team plans the 

intervention, states objectives, makes predictions, and creates a plan for collecting data (IHI, 

2015). The second step is the “Do” step in which the intervention is implemented on a small 

scale. Additionally, documentation of encountered barriers or unexpected observations are made 

(Varkey et al., 2007). The third step is the “Study” step in which data and study results are 
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analyzed. The data gathered during the intervention must be compared to predictions made and 

reflection on what was learned during the implementation process must also take place (IHI, 

2015). Lastly, the fourth step is the “Act” step in which the intervention is modified based on 

what was learned during the first three steps and a new implementation plan begins to be 

developed (IHI, 2015). If the intervention was successful then planning for implementation on a 

larger scale is indicated.  

The PDSA cycle gains strength not because it is rigorous in its steps but rather because of 

its flexibility and ability of producing solid change (IHI, 2015). Its flexibility stems from the 

small-scale approach to testing interventions, which allows for easier redesigning of the 

intervention according to feedback (Hughes, 2008). Additionally, small-scale interventions 

reduce risk to patients and organizations, reduce the amount of wasted resources, and provide 

freedom to act, adapt, and learn (IHI, 2015). For example, when measuring for improvement 

using the PDSA cycle it is not necessary to select a hypothesis and stick with it until the end of 

the intervention but rather if the intervention is not leading to improvement then the hypothesis 

must be modified based on small changes tested by several PDSA cycles (IHI, 2015). Learning 

from one cycle and adapting the next cycle based on those findings is one of the most important 

characteristic of the PDSA framework and must not be overlooked (IHI, 2015). Lastly, and most 

importantly, adequate documentation of each step of the cycle becomes imperative in order to 

support scientific quality, learning, reflection, gain organizational memory, and ease 

transferability to other settings (Taylor et al., 2013).  
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The Chronic Care Model 

With an estimated 145 million people in the United States with at least one chronic health 

condition and with this number estimated to double by the year 2030 it is imperative that the 

health care system corrects the deficiencies that impede the delivery of adequate chronic care 

(Improving Chronic Illness Care [ICLC], 2015). Deficiencies such as rushed practitioners, lack 

of adequate follow up care, lack of patient participation and interest in their own health, and lack 

of patient care coordination become even more burdensome for those with multiple chronic 

illnesses (ICLC, 2015). In 1998, the Chronic Care Model (CCM) was first developed by the 

Improving Chronic Illness Care team in an attempt to transform the current health care system 

and create a proactive environment in which the main focus is keeping a person as a healthy as 

possible rather than focusing on an acutely ill patient (ICLC, 2015). It is said to be a 

multidimensional solution to a very complex and chronic health care problem. 

Chronic conditions can range from lupus, hypertension, and diabetes; however, they all 

require ongoing adjustments by the affected person and frequent visits and interactions with a 

primary care provider or healthcare team (ICLC, 2015). Traditional care consists of brief medical 

visits in which little time is taken to plan interventions, preventative measures, and patient 

responsibilities and self-care. On the other hand, the CCM calls for planned patient visits in 

which patient-provider interactions are meaningful and do not focus solely on acute issues but 

create a plan for future needs and avoidance of complications (Bodenheimer, Wagner, & 

Grumbach, 2002). The CCM is designed to guide practices at improving care for patients with 

chronic conditions, it is evidence-based, and establishes well-defined processes to improve 

chronic care using health care measures to assess progress towards achieving optimal care and 
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management (Bowen et al., 2010). Primary care practices are encouraged to use it as a guide to 

restructuring the way they deliver care. 

There are six (6) major elements of the CCM: community resources, health care 

organization, self-management support, delivery system design, decision support, and clinical 

information systems (ICLC, 2015). No single element has been found to be imperative for 

improvement but rather a combination of these elements in improvement strategies will likely 

produce better outcomes (Stellefson, Dipnarine, & Stopka, 2013). The Centers for Disease 

Control and Prevention (CDC) conducted a meta-analysis of the CCM implementation for the 

improvement of diabetes care in the US primary care setting and found that the CCM-

interventions do actually produce positive results and improve the health of patients with 

diabetes (Stellefson et al., 2013). In 1998, Premiere Health Partners implemented the CCM 

utilizing the elements of decision support, self-management, delivery system redesign, and 

clinical information system and by 2001; the whole health care network had achieved 

improvements in increasing the number of patients with an A1C below 7% from 42% to 70% 

(Bodenheimer et al., 2002). Similar improvements were also reported for yearly foot 

examinations, microalbumin levels, and the use of angiotensin-converting enzyme inhibitors. 

Other health care entities that share similar improvements include Health Partner Medical 

Groups, Clinica Campesina, and Kaiser-Permanente (Bodenheimer et al., 2002).  

The elements applied to this QI project included healthcare organization, delivery of 

system design, and decision support. The health care organization element consists of 

restructuring and redesigning the organization’s goals and values and assuring that the provider’s 

role and care practices align with these goals (Bodenheimer et al., 2002). If the organization and 
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providers do not prioritize chronic care then innovation and improved practices will not take 

place (Bodenheimer et al., 2002). This QI project utilized stakeholder’s participation in 

identifying barriers impeding the delivery of recommended diabetes care to patients. The 

delivery system design element calls for transforming the current delivery system at WHC into 

one with more defined roles and tasks amongst team members, uses planned interactions to 

support evidence-based care, ensure follow-ups when needed, and provide cultural competent 

care that will ensure improved diabetes quality indicators (ICLC, 2015). The decision support 

element of the CCM is designed to implement evidence-based guidelines into daily clinical 

practice. Providers and patients alike must be educated on the latest available diabetes care 

guidelines so that healthcare outcomes can be optimized (Bodenheimer et al., 2002). Diabetes 

care guidelines were reviewed for providers and staff during stakeholder meeting. Identifying a 

provider “champion” who leads education sessions for the health care team is also useful 

(Bodenheimer et al., 2002). These elements are all interdependent and build upon each other in 

an effort to develop a health care system that delivers evidence-based care that is timely, 

efficient, up to date, culturally competent, and seeks a common goal.  

The Standard for Quality Improvement Reporting Excellence 

This QI project was written in accordance to the Publication Guidelines for Quality 

Improvement in Health Care also known as the SQUIRE Guidelines. The SQUIRE guidelines 

were the first publication framework to acknowledge the PDSA cycle. Its steps were specifically 

designed to include guidance for appropriate description of the PDSA application (Davidoff, 

Batalden, Stevens, Ogrinc, & Mooney, 2008). When used together, they have the potential to 

increase their legitimacy as a scientific method for improvement. The guidelines were first 
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developed in 2005 as a draft version largely based on expert opinion and personal experiences of 

the authors; it was not a tested approach to judging quality improvement projects (Davidoff et 

al., 2008). However, in 2008, the draft version was refined and a revised version was published 

as the Standard for Quality Improvement Reporting Excellence or SQUIRE. In 2015, the updated 

SQUIRE 2.0 guidelines were published. 

The aim of the SQUIRE guidelines is to provide a framework and standardization for 

sharing and improving the dissemination of research and knowledge gained in the quality 

improvement process (Davidoff et al., 2008). As it stands, quality improvement work is not 

standard and greatly varies in both content and quality. The SQUIRE guidelines include 19 items 

that must all be considered when writing and publishing QI articles, however, it is acceptable to 

combine information or sections as best fits each individual QI project in order to produce the 

most appropriate and concise document possible (Davidoff et al., 2008). This flexibility makes it 

a perfect fit for reporting the findings and guiding the writing process for this quality 

improvement project. The correct use of the SQUIRE guidelines will produce a script that is 

standard, clear, verifiable, and that justifies inferences resulting from this QI project. 

Planning the Intervention 

Organizations that achieve success with QI projects use methodologies that help organize 

the improvement effort in a systemic approach for performance measuring and test small 

changes in order to better track their impact over time (HRSA, 2012). This QI project utilized the 

Model for Improvement and the PDSA cycle which is intended to be used when testing small 

changes in real-world settings and provides guidance in forming a team of stakeholders, setting 

aims, establishing measures, selecting changes, testing changes, and implementing changes. 
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Plan 

The intervention began with careful planning which initiated the PDSA cycle. Change in 

itself is chaotic in nature; therefore, planning early and producing clear directions and guidelines 

for all involved is imperative (HRSA, 2012). A detailed timeline and expectations for this 

intervention were developed with the QI team of stakeholders and presented to all participants 

involved. Important to the planning stage is identifying interested stakeholders who share similar 

goals and who are part of the healthcare team (HRSA, 2012). Including the right people for this 

team was essential in order to ensure proper completion of the intervention. The team was 

multidisciplinary in an effort to include all aspects of health care as each member brings with 

expert knowledge of the work they do for patients with diabetes. This ensures that proposed 

solutions will be varied and system-based. Participation from all four clinical providers was 

requested through emails: two family nurse practitioner and two medical doctors. In addition, 

two medical assistants, medical assistant manager, one social worker, lab technician, front office 

personnel, Chief Operations Officer (COO), biller and finance manager formed part of the team 

of stakeholders since they accepted the invitation to participate. Involving leadership in the 

improvement process was essential for success; therefore, Dr. Brite became part of the team as 

she had already stated her intent to join (HRSA, 2012). The DNP student who is an APRN 

served as the team champion and ensured that the intervention was successful, timely, efficient, 

and lead the team.  

The team had bi-weekly meetings that lasted 30-45 minutes and were led by the DNP 

student. Organizing meetings efficiently is essential for improvement efforts, therefore, a 

meeting agenda was provided to team members (HRSA, 2012). The agenda encompassed the 
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main objectives and time was allotted for each objective in an effort to improve time 

management every week.  

The first three meetings encompassed the “Plan” stage of the PDSA model and all 

meetings shared a similar goal: brainstorming possible barriers hindering improvement in 

meeting diabetes quality indicators at WHC by using a fishbone diagram. The first meeting 

began by addressing fundamental question number 1: What are we trying to accomplish? A 

PowerPoint (Redmond, WA) presentation was used to introduce the framework and 

methodology of the intervention to the team in addition to the purpose, aim, and expectations. In 

order for improvement to occur, an organization must establish a clear purpose and aim for any 

intervention (USDHHS, 2011). The aim must be time-specific and measurable (IHI, 2015). The 

team agreed on the aim as a whole as this is a crucial part of any successful intervention. The 

problem statement will be identified: WHC is currently not meeting quality indicators in diabetes 

care for yearly foot exams, pneumococcal vaccines, ophthalmology referrals, and smoking 

cessations. The aim of the intervention was also identified: to increase adherence to the select 

diabetes quality indicators by 10% from baseline within six (6) weeks post intervention. The 

team was also reminded that changes to the workflow of diabetes care must be made, discussed, 

and implemented to better complement new proposed changes, thus ensuring success. For 

example, having medical assistants ask all patients with diabetes to remove their shoes before the 

provider enters the room is an appropriate workflow process change. Team members were able 

to provide feedback on the aim but no modifications were necessary. IHI reinforces the 

importance of this phase and states that the success of any improvement project lays in 
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developing a clear, measurable, and unanimous aim and developing a clear description of ideas 

and their impact on the desired outcome (IHI, n.d.).  

After the formal introduction to the intervention, the meeting proceeded in an attempt to 

answer fundamental question number 3: What changes can we make that will result in 

improvement? A brain storming session took place utilizing the fishbone diagram (Ishikawa) 

commonly used for cause-and-effect diagraming (Institute for Healthcare Improvement [IHI], 

2015b). This diagram is excellent for brainstorming activities in which a team effort is taking 

place and for which a possible cause to a problem is being identified. The diagram helps a team 

understand that many causes can contribute to an effect, displays cause and effect relationships 

graphically, and most importantly it aids in identifying areas for improvement (IHI, 2015b). 

There are six (6) major categories that stem from the effect and the categories can be 

individualized. The team of stakeholders will be responsible for identifying the six (6) major 

categories contributing to meeting quality indicators for diabetes care. Once the team has 

identified the categories, then possible causes of the problem are brainstormed and written under 

its appropriate category. Thus, the team must identify potential opportunities for improvement. 

The team champion began by drawing the fishbone diagram on a board and added categories as 

indicated by the stakeholders. Figure two (2) is an example of a fishbone diagram that was used 

during this intervention. Once the group was unable to identify additional ideas or causes, focus 

was shifted to the places on the diagram where there were less ideas written down. The DNP 

student redirected the team to further facilitate ideas that were varied and that highlight all team 

members’ various roles in the healthcare team and patient care process. 
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FIGURE 2. Sample Fishbone Diagram. (Fishbone, 2013) 

The second meeting was structured similarly to the first meeting and its main purpose 

was to complete the fishbone diagram. Overall, the main objective of the first two meetings was 

to answer questions one (1) and three (3) from the model for improvement: What are we trying 

to accomplish? What changes can we make that will result in improvement? After the team of 

stakeholders identified all barriers hindering WHC from meeting diabetes quality indicators and 

once the fishbone diagram was complete, they were asked to identify the most concerning barrier 

that was both feasible and relevant and which was the focus for improvement; improving the 

outdated EHR system and generalized adult template. Furthermore, the QI team of stakeholders 

identified possible solutions and improvement changes to the EHR system and template.  

A blue print of the new template changes was created using the brainstorming ideas 

compiled during the first two meetings and was presented to the team during the beginning of the 

third meeting. The team agreed on all the proposed changes and provided feedback. Suggested 

changes were discussed with management and approved changes were summarized to the 

medical assistant supervisor. She was asked to inform all MAs of the new workflow changes 
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aimed at complementing the aim of this QI project. A go-live date was identified and staff was 

notified.  

Do 

Next is the ‘Do’ stage of the PDSA model. All medical assistants received education 

regarding the new changes and expectations. All medical assistants and providers were expected 

to adhere to the new changes when caring for patient with diabetes. Allowing enough time for 

staff to accept change and providing education pertaining to the new changes is imperative to the 

intervention’s success (USDHHS, 2011). The DNP student provided education to staff during the 

third meeting in regards to proper template utilization and workflow changes and expectations. 

The six-week intervention began as soon as soon all staff had been briefed of their new roles and 

expectations.  

Study 

The third phase of the PDSA cycle is the ‘Study’ phase and will answer fundamental 

question number 2: How will we know if the change has led to improvement? In order to know 

whether an implemented change created improvement, data have to be gathered and tracked. 

Three major purposes for data gatherings have been identified and are imperative for supporting 

improvement: 1). determine baseline numbers 2). Track and monitor performances as new 

changes are being implemented and lastly 3) Perform systematic analysis and interpret data to 

guide future action (HRSA, 2012). Baseline data are defined as a calculation of intended 

measures before the intervention takes place (HRSA, 2012). Baseline measures were already 

established for WHC and are reflected in Table 1. However, these data were outdated and new 

data were gathered two weeks pre-intervention for best comparison. Data were gathered weekly 
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for comparison throughout the whole six-week implementation process. Thus, baseline data were 

compared to subsequent, weekly data that were calculated in a similar manner to monitor quality 

improvement efforts. Consistent data collection ensures accurate and reproducible calculations 

thus minimizing errors (HRSA, 2012).  

Outcome measures were obtained by gathering baseline data for this QI project through 

the EHR, World Vista, currently used at WHC. The IT department provided two sets of data 

queried from the electronic medical charts of all patients with diabetes at WHC. All information 

was de-identified and no patient identifiers were used. Data were not broken down by single 

provider but rather reflect all provider’s performance as a whole. The process in which data are 

collected must be standardized in order to ensure reliable data that can be compared to each other 

thus ensuring internal validity (HRSA, 2012). The IT department at WHC was responsible for 

the inputting querying parameters into the data gathering system. The DNP student collected 

weekly data during the intervention that was obtained in the same manner each week. 

Baseline data was used to monitor and compare change over time thus, ultimately 

determining if the QI project lead to the improved performance hoped to be achieved at WHC. 

Similarly to Healthy People 2020, this intervention’s aim was to improve deficient quality 

indicators by a target goal of 10%. For example, one objective of HP2020 is to have a 10% 

increase of its baseline data of 53.4% of people with diabetes currently reporting obtaining a 

yearly dilated eye examination. Therefore, their target goal for the year 2020 is that at least 

58.7% of people with diabetes report obtaining a yearly annual dilated eye examination. WHC 

has a 17.09% compliance rate with referring patients to ophthalmology for a comprehensive 

dilated eye examination with a 10% improvement target goal, it is expected that after the QI 
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project is implemented ophthalmology referrals will increase to 19.01% or better. The DNP 

student was well aware that for some deficient quality indicators a 10% improvement goal would 

not lead to optimal care but it did initiate a change pattern that can lead to greater improvement 

over time.  

Improvement does not occur instantaneously but rather takes place over time, therefore, 

frequent data collection and analysis has been associated with higher levels of quality 

improvement (HRSA, 2012). For this intervention, diabetes quality indicators were obtained 

weekly utilizing a standardized process. However, having the data was not enough without 

analyzing it and taking action accordingly (HRSA, 2012). A corner stone of the PDSA model is 

its flexibility to change and adapt the intervention’s protocols based on the data obtained (IHI, 

n.d.). Therefore, interpreting and analyzing data on a bi-weekly basis was important for the team 

of stakeholder, thus, bi-weekly meetings took place during the six-week implementation phase 

(HRSA, 2012).  

Tracking performance over time with a run chart, which has been established as the 

single most important tool in quality improvement by the IHI, provides direction and information 

about the value of the intervention or change (IHI, n.d.). The run chart simplifies data 

interpretation by providing a quick depiction of data trends such as improved performance, 

worsening performance, no change or even an unrecognizable pattern (HRSA, 2012). Data on a 

run chart can be organized in time order, which allows its application to quality improvement 

work in which traditional statistical methods to prove significance, such as t-test and chi-square, 

are not useful (Peralta, Provost, & Murray, 2011). Constructing a run chart is simple; data 

charted on the horizontal axis most often represents a time scale. For this QI project, the 



 

 

 

 

48 

horizontal axis will represent the six weeks of implementation. The vertical axis usually 

represents the intervention or indicator being tested (Peralta et al., 2011). The diabetes quality 

indicators will represent the vertical axis on the chart for this QI project. Finally, a median value 

is calculated and used as the chart’s central line, which is required in order to determine shifts, 

trends, or runs in the data (Peralta et al., 2011). Utilizing the median and run chart rules (trend, 

shifts, runs) while analyzing data can help the change team to objectively determine if 

improvement is taking place. Run charts also allow for annotations of changes to be included in 

order to better visualize the effects of changes done to the interventions throughout the 

implementation phase (Peralta et al., 2011).  

Once the charts were constructed and weekly data presented, the team to analyze the 

trends and acted upon the findings. For example, a clear improvement trend with an adequate 

number of runs in delivered diabetes quality care indicators will indicate that the intervention is 

actually improving care. If a deteriorating pattern is observed, then the change team must 

convene to brainstorm possible barriers or problems arising from the implementation process or 

the actual intervention. In improvement work, which is different from research, when a change is 

not leading to a desired outcome then adjusting the change based on small tests and PDSA cycles 

is not only acceptable but essential (IHI, n.d.). For this QI project, gathered data could not be 

analyzed and improvement could not be measured.  

Act 

The last phase of the PDSA cycle is was the ‘Act’ phase in which decisions were made 

based on data analysis and its interpretation (IHI, n.d.). If the change team is satisfied with the 

outcome then no additional modifications are necessary. This holds true at any point during the 
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cycle (IHI, 2015). Once the aim has been achieved, the QI project can be stopped and the 

intervention is ready to be implemented on a larger scale if desired (HRSA, 2012).  

For this QI project, the team of stakeholders met bi-weekly during the six-week 

implementation phase to analyze data trends, workflow, unexpected occurrences, and barriers 

that arose. Discussions further included suggestions for improving the intervention and adjusting 

it accordingly. After identifying errors in the data querying parameters and the implementation of 

a new EHR system at WHC it was decided that the intervention’s impact could not be 

determined and the intervention was stopped. It is well understood that the limited intervention 

time was not long enough to meet the aim; however, the DNP student plans to continue the 

efforts of improving diabetes care at WHC alongside the CMD with possible additional PDSA 

cycles once the new EHR system is implemented. 

Summary 

This QI project was implemented at WHC, a HRSA-funded community health center, 

which services a large number of minorities who are uninsured and under the federal poverty 

level. De-identified, retrospective data gathered at WHC by the DNP student was used. 

Participation from WHC staff and providers was requested, and was optional. No patient 

identifiers were released to any participant. The PDSA cycle and the CCM were the framework 

that guide the process of implementation for this QI project. The SQUIRE guidelines, developed 

for reporting QI work, were used to report the findings of this QI project. The intervention 

followed the PDSA cycle. The cycle began with the ‘Plan’ stage in which the team of 

stakeholders convened in to brainstorm ideas that identified one major barrier at WHC that was 

hindering select diabetes quality indicators. The fishbone diagram was used during the 
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brainstorming sessions that took place over a series of three meetings. Next was the ‘Do’ stage in 

which staff was educated on the proposed changes and a go-live date will was selected. The six-

week implementation period began as soon as all staff received appropriate education and time to 

understand what was expected of them. The ‘Study’ phase of the project included bi-weekly data 

interpretation by the team of stakeholders. Run charts were used to track changes in quality 

indicators from baseline. Its use allowed for quick data interpretation that helped the team 

determine that the intervention’s impact could not be determined due to errors in querying 

parameters. Lastly, the ‘Act’ phase of the intervention took place and during this phase, a 

decision was made to stop the intervention and fix the querying parameters. Since the aim of the 

intervention was not achieved, additional PDSA cycles will need to be performed in the future.  

RESULTS 

Plan-Do-Study-Act (PDSA) Cycle 

The aim of this QI project is to increase implementation rates of the select diabetes 

quality care indicators of ophthalmologist referral, annual foot exam, smoking cessation 

counseling and pneumococcal vaccine for adult patients with T2DM by at least 10% from its 

baseline measure within six weeks of implementation at WHC. Having obtained IRB approval 

from the University of Arizona and permission from WHC to carry out the project, the DNP 

student began the implementation of the QI project following the PDSA cycle at WHC.  

Plan 

The ‘Plan’ phase began by recruiting the team of stakeholders. A detailed email was sent 

to all staff including the clinic’s behavioral health therapist, MAs, providers, schedulers, 

receptionist, health educator, and even the operations manager at WHC in which their expertise 
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and participation in this QI project was requested. It was made clear that their participation was 

not mandatory. Staff was encouraged to stay after the clinic’s monthly staff meeting to take part 

in the project. All providers, MAs, behavioral health therapist, receptionists, health educator, 

biller, operations manager, and finance manager stayed and took part in the first stakeholder 

meeting. All stakeholders shared a great interest and a common goal of improving the quality of 

care being provided to all patients with diabetes. Excitement was seen amongst all stakeholder 

since this was the first QI project in which their input, expertise, and participation was requested. 

This helped create a sense of unity from all stakeholders to achieve a common goal. 

The first meeting began with a Power Point presentation, which provided a brief 

definition of quality healthcare services, QI projects, PDSA cycle, purpose and aim of this 

project, and summarized diabetes care guidelines per ADA. Additionally, the DNP student 

presented the data in which WHC fell below not only HP2020 benchmarks but also below 

Arizona’s percentages on some of the quality care indicators being investigated further driving 

the message of the importance for this QI project. Detailed expectations from the stakeholders 

were also summarized such as the need for their discussion and potential consensus with the 

identified problem. At the end of this presentation, the DNP student answered all questions from 

stakeholders. 

After the introduction and consensus of the problem was established, the team quickly 

began the brainstorming session using the fishbone diagram, which is a very effective tool when 

attempting to identify the root cause of a problem. The fishbone diagram specifically works best 

in a team effort such as with this team of stakeholders who all have different specialties and 

opinions on causes affecting the deficiency in diabetes quality care indicators at WHC. The 
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fishbone diagram provides the team with a visual display of their ideas, problem, and causes. A 

blank and enlarged fishbone diagram poster board was used and placed in the front of the room. 

The problem statement was written inside the circle labeled ‘Effect’ as: WHC not meeting 

diabetes quality care indicators. Under the section for ‘Cause’ six (6) diagonal lines were drawn 

and each was labeled with a blank category to be filled once the stakeholders decide on the main 

causes affecting quality care indicator compliance. A medical assistant was responsible for 

writing down all categories and ideas while the DNP student guided the team in the appropriate 

use of the diagram. Once the stakeholders understood the appropriate use of the diagram, the 

DNP student began guiding the brainstorming session and provoking further dialogue between 

team members, consequently, facilitating critical thinking and furthering ideas. Soon the six (6) 

major categories were filled to include workflow, time, EHR, patient barriers, Medical/NP 

students, and patient’s having too many complaints per visit. From those six main categories, 

additional barriers were identified and listed under the appropriate main category. For Example 

under EHR, additional barriers specific to EHR limitation included: lack of DM specific 

template, no embedded reminders, and orders/referral in separate tabs.  

By the end of the first meeting, the diagram was not complete so the stakeholders met 

again the following week to complete it. Figure 3 depicts the finished fishbone diagram. After 

completing the diagram the team of stakeholders discussed all causes identified and selected the 

most concerning issue that would produce the greatest improvement. Improving the EHR was 

unanimously identified as a leading concern and thus became the focus of this QI project. 

Improving or creating a new template for documenting diabetes quality care indicators for adult 

patients diagnosed with T2DM with the current EHR system, World VistA (Fishers, Indiana), 
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had previously become a cumbersome task for administration over the years and therefore, no 

attempts at improving or creating new diabetes-specific templates had ever been pursued. It was 

commonly believed by administration that such a task would consume too much time and, 

therefore, one general template for all adult patients has always been used to document patient 

care regardless of the chief complain. Nonetheless, stakeholders decided to modify the current 

general template and make it specific to diabetes care, thus maximizing its use in hopes of 

improving patient care and quality care indicators for adult patients with T2DM. 

 

FIGURE 3. First Brain Storming Session at Wesley Health Center (WHC). 

Once the main cause was identified and to brainstorm ideas for template improvement 

another fishbone diagram was constructed following the same guidelines as with the first 

diagram. The new effect was written down on another white poster board as follows: Modify 

template and make it specific to T2DM visits. Ideas were varied but all were very important to 

the development of an ideal T2DM specific template for documentation of care provided. Further 

ideas that filled the diagonal lines of the diagram include: automatic orders/referrals such as 
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pneumococcal vaccine and ophthalmologist referral, reminder list embedded into template such 

as smoking cessation counseling, automatic patient recalls for patients who are due for 

preventative care as depicted by Figure 4. Other ideas that would complement this template 

modification included workflow processes such as medical assistants asking patients to take their 

shoes and socks off, ensuring monofilaments are stocked in all rooms, and asking patients if they 

have had the pneumococcal vaccine, date of last eye exam and include this information under the 

chief complaint so that provider can make prompt decisions and order appropriate vaccines and 

referrals if needed. All T2DM visits will be scheduled under chief complaint of ‘Diabetes Care,’ 

so that the medical assistants can also quickly identify those patients who are following up on 

their diabetes care and for whom they will have to implement the new workflow changes.  

 

FIGURE 4. Second Brainstorming Session at Wesley Health Center (WHC). 

After the team finalized the brainstorming session or the ‘Plan’ phase of the intervention 

the DNP student began designing the new changes to the template. It was decided that the best 
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and most cost-effective option was not to create a new template but rather to modify the existing 

template with the changes already discussed. Appendix E depicts the final modifications to the 

template, which includes automatic orders and referrals, counseling reminder, and automatic 

patient recall for critical patients whom the provider wants to make sure follow up for care. The 

modifications also included embedded quality care indicator reminders per ADA so that 

providers can quickly glance and make sure all care is up to standards. The finalized template 

was sent to the CMD and COO who approved the changes and the template was then sent to the 

IT department for a price quote on the modifications.  

A third meeting was scheduled the following week to present the final template to all 

staff. The DNP student presented each addition and all changes made to the template to all the 

stakeholders. Stakeholders were then encouraged to identify possible improvements to the 

modified template in an effort to create the best possible and efficient template for WHC. During 

the meeting no new changes or improvements were identified by any of the stakeholders. The 

DNP student and CMD then continued the meeting by summarizing expected workflow changes 

once the template went live: 

• All providers need to use the additional T2DM specific section of the template to 

place their orders, document referrals, education, and patient callbacks. 

• All medical assistants need to ask all patients with T2DM to take their shoes off while 

they wait for provider in the room. 

• Medical assistants must ensure that all rooms are stocked daily with monofilaments 

for adequate foot exam.  
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• Medical assistants must also ask the date of the patient’s last ophthalmologist visit for 

comprehensive eye exam, flu vaccine, and pneumococcal vaccine and record it for the 

provider under the chief complaint. 

• Medical assistants must also ask all patients with T2DM if they are current smokers 

and record their response under the patient’s chief complaint.  

• All patients with T2DM must be scheduled under a ‘Diabetes Care’ so that medical 

assistants can prepare for the patient and room them according to the above workflow 

changes. 

All stakeholders agreed to the template and workflow changes and understood their important 

role in this QI project. 

Do 

Implementation of the proposed changes was the next step encompassing the ‘Do’ phase 

of the PDSA cycle. The DNP student contacted the IT team by email and sent the proposed 

changes to the template. At first, several barriers impeded the completion of the changes. First, 

any change to the template would cost WHC money and they were not willing to pay a high cost 

since the clinic was soon changing EHR systems to E-clinical Works. Second, the changes could 

take several months to be completed since the IT team is located in India and any changes to the 

template often take 1-2 months for completion. However, since a new template did not have to 

be created but only modifications to the existing template would be made, the COO decided to 

email the IT team with the proposed changes for a quote in hopes of an affordable price. 

Fortunately, all proposed modifications were implemented into the existing EHR within one 

week without any additional cost to WHC. 
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Once all modifications were successfully embedded into the template, the DNP student 

sent out an email to all providers explaining the new modifications and the importance of 

utilizing the new feature of the template for T2DM management. The medical assistants were 

also individually reminded of the importance of the workflow changes that would complement 

the new and improved template. A go-live date was chosen and the intervention began as 

planned. Throughout the six-week implementation phase, the medical assistants self-reported 

consistency in keeping the rooms stocked with monofilament, asking patients the status of their 

pneumococcal vaccine, flu vaccine, smoking status, and date of their last foot exam. Providers 

also self-reported consistency in using the new features of the template. Six weeks of post 

intervention data were gathered in order to construct a run chart and assess the impact of the QI 

intervention. 

Study 

The DNP student was given access to the clinic’s data collection system created by the IT 

department. Using the data collection system was simple; consisting of drop-down arrows menus 

from which the DNP student was able to choose specific dates to gather data. Since this was the 

same data collection system used by administration to present quality data to HRSA, an 

embedded diabetes quality indicator section was inputted in to the system and included all select 

quality indicators being assessed in this QI intervention. Consequently, this made the data 

collection process very simple and did not require relying upon others for data acquisition; the 

system was very user-friendly. All data were de-identified and were gathered on an all-provider 

performance rather than individual performance. Access to any patient identifiers or individual 

patient data did not occur.  
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After the first two weeks of implementation, the DNP student convened a meeting to 

discuss results with the team of stakeholders. The results were not favorable to the intervention 

or the clinic, this finding was unexpected. With all of the clinic’s providers and management in 

attendance and in agreement, it was suspected that the querying parameters utilized by the IT 

department in India were likely not correctly reflecting U.S. guideline recommendations. With 

this in mind, the meeting was completed and the DNP student emailed the IT team in regards to 

the parameters used to query the data. Not surprisingly, the IT department confirmed that the 

data were not being queried to U.S. guideline standards. For example, per ADA Standards of 

Care all patients with diabetes must have an annual comprehensive foot exam performed that 

includes monofilament testing, skin integrity assessment, and pulse assessment. If the exam is 

normal, no additional foot exam is required within a 12-month period. This means that a patient 

with T2DM seen six months ago who had comprehensive foot exam performed without 

abnormal findings and was again seen for T2DM management and for whom, according to 

guidelines, a foot exam was not performed was counted against the percentage for this quality 

indicator. In other words, every diabetic patient visit was being counted for all indicators 

regardless of the recommended time frame (annual or biannual) suggested performance for 

individual indicator thus producing inaccurate data.  

After identifying this flaw in the data collecting system, the DNP student and the 

management team at WHC set out to contact IT in order to change the querying parameters for 

the data so that true, representative data could be produced. Since the contract with World VistA 

(Fishers, IN) and WHC was about to end neither party wanted to negotiate a deal in which IT 

would undertake the improvement of the querying parameters. It was then decided by both the 
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DNP student and the administration at WHC that no further attempts would be made to clarify 

these data. However, moving forward this was going to be a lesson learned and the 

administration was going to make sure that the new data collecting system and EHR systems 

were producing reliable and accurate data in accordance to guidelines.  

Nonetheless, the modifications to the EHR had been successfully completed by the IT 

department and were being used by all providers at WHC. The MAs continued to have the rooms 

adequately stocked with monofilaments, had patients take their shoes off before the provider 

came in to the room and even continued to insert the patient’s last foot exam, vaccine status, 

smoking status, last eye exam into the chief complain line for the provider to identify gaps in 

preventative care. Despite the identified errors in the data, the DNP student continued to collect 

data for four additional weeks with the only purpose of constructing and completing a run chart. 

The DNP student fully understood that the collected data was not going to be reliable or 

meaningful to quantifying the impact of the intervention. The intervention was officially 

concluded six (6) weeks post the go-live date.  

Figures 5-8 represent eight (8) weeks of data for the select quality indicators of 

ophthalmologist referral, smoking cessation intervention, annual foot exam, and pneumococcal 

vaccine administration. The first two (2) weeks are pre-intervention data that coincide with the 

first two planning stakeholder meetings. The additional six (6) weeks are post-intervention data.  
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FIGURE 5. Run Chart of Ophthalmology Referrals. 

 

 

 
 

FIGURE 6. Run Chart of Pneumococcal Vaccination Rates. 
 

Intervention initiated 
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FIGURE 7. Run Chart of Annual Foot Exam Rates. 

 

 

 
 

FIGURE 8. Run Chart of Smoking Cessation Intervention Rates. 

Intervention initiated 
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As expected, the data gathered through use of inaccurate querying parameters and 

presented on the run charts yielded random patterns and was not representative of the true 

performance of the providers at WHC. There was no shift, trend or runs to adequately interpret 

the run charts or data. No astronomical points were identified for any of the charts. Based on the 

data gathered only ophthalmology referral rate met its goal of improving by 10% from its 

baseline measure. However, the improvement was not sustained. The other select quality 

indicators never met their established goal. Inadequate data querying parameters impeded the 

measurement of the true impact of this intervention.  

Regardless of the lack of reliable quantitative data, the DNP student would like to note 

that throughout the stakeholder meetings qualitative anecdotes were self-reported by the 

stakeholder. One provider at WHC was very enthusiastic that the QI project was being 

implemented. She stated, “I am glad this project is taking place, it makes me want to carry on my 

own QI project”. Yet another provider stated during the two-week post intervention meeting “I 

don’t believe these numbers because even if the data do not prove your intervention is 

successful, I can tell you that it at least has made me more aware of the importance of 

preventative diabetes care and I think it has improved my delivery of care.” Other providers at 

the clinic also echoed these thoughts. The Chief Medical Director also voiced her appreciation of 

the modifications made to the template and she too stated “…it makes order input much more 

streamlined and less [clicky]”. All providers reported that the modifications made to the template 

were helpful in streamlining and improving the care they were delivering to their patients with 

diabetes. Though it was impossible to quantify the true impact of the intervention, anecdotal data 
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were reassuring and demonstrated that the intervention had, in the very least, a positive impact 

on the culture of change at WHC.  

Act 

After finalizing the interventions, the DNP student met with the team of stakeholders in 

order to present the data and lack of a true measurable impact of the intervention. Nonetheless, 

the intervention was successful at identifying several barriers to improving quality care at WHC: 

poor culture of change, inadequate charting system, and inadequate data collecting system. 

Improving these obstacles will be the beginning of improving health care at WHC for the patient 

population diagnosed with T2DM as well as other patients. Overall, the administrative team 

recognizes that without this intervention and data interpretation, identifying the error in data 

querying would not have been possible. Moving forward, WHC plans to use the changes 

identified during the brainstorming session to produce the best possible diabetes care template in 

the new EHR system. The workflow changes continue to take place at the clinic and have 

become part of the care of all patients with diabetes. The administration will also ensure that the 

new EHR is adequately querying data that produces reliable and accurate results. Overall, the 

team of stakeholders, the Chief Medical Director, and the administration at WHC are very 

pleased with the whole process and view the intervention a success.  

Summary 

This chapter presented the process of implementing the QI intervention using the PDSA 

cycle by the team of stakeholders at WHC. Each step of the PDSA cycle was presented in detail. 

For the ‘Plan’ phase of the intervention the team of stakeholders met and conducted two 

brainstorming sessions. The first session identified the outdated EHR system as the main 
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problem hindering the improved performance for the select diabetes quality indicators at WHC. 

The second brainstorming session successfully identified possible modifications to the existing 

template that could improve and streamline the delivery of quality care for patients with diabetes. 

Workflow changes were also identified that would complement the new modifications to the 

template. The ‘Do’ phase of the intervention consisted of a collaboration between the team of 

stakeholders, clinic staff and the DNP student. With the assistance of the IT department, the 

selected changes were embedded into the already existing general template and the intervention 

went live for six weeks. Workflow changes were also undertaken. It was during the ‘Study’ 

phase in which an error in data querying was identified thus making accurate data interpretation 

impossible and limiting the quantitative measurement of the impact of the intervention on select 

quality indicators. However, qualitative anecdotal reports showed that the intervention had 

positive impact on WHC overall. Lastly, the ‘Act’ phase presented a post-discussion meeting in 

which stakeholders and administration met in order to reflect on the intervention. 

DISCUSSION 

Interpretation 

The DNP student set forth to complete a QI project that was aimed at increasing 

implementation rates of ophthalmologist referrals, annual foot exam, smoking cessation 

counseling and pneumococcal vaccine rate for adult patients with T2DM by at least 10% from 

baseline for these selected quality indicators within six weeks of implementation. One full PDSA 

cycle was completed with stakeholders. Unfortunately, data querying parameters were not 

reflecting U.S. guidelines and the impact of the intervention on the select quality indicators could 

not be quantified. Nonetheless, the QI intervention was not in vain and lessons were learned for 
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both the DNP student and the administration at WHC. Moving forward efforts will be made by 

the administration that will limit errors in data gathering, a new EHR system will be 

implemented and the information gathered during the brainstorming sessions will be used to 

modify and create the best possible diabetes care template that will be specific to WHC and its 

population’s needs. Strength of this QI project was the stakeholder, which is discussed below. 

The need for continuous improvement in quality care specific to diabetes by modifying and 

improving current EHR systems so that all their features are used to their maximum potential in 

the delivery of care for patients is supported by the literature.  

Despite clear comprehensive clinical practice guidelines established for diabetes 

management, providers often do not adhere to the guidelines or only adhere to parts of these 

guidelines (Mundra et al., 2012). Successful implementation and adherence to practice guidelines 

leads to improved quality of care and reduces inappropriate variations in the care that is being 

delivered (Cabana et al., 1999). Only four out of ten diabetic patients report receiving several 

recommended preventative care as recommended by established guidelines (Mundra et al., 

2012). Failure to deliver recommended care leads to diabetes complications and poor patient 

outcomes. Consequently, the ADA highlights the importance of EHR in order to provide not 

only timely and evidence-based care but improve preventative care that reflects established 

patient guidelines by including embedded decision support tools (ADA, 2015).  

The federal government has been encouraging the adaptation of EHRs in primary care 

since 2004, and in 2009 the passage of The Health Information Technology for Economic and 

Clinical Health (HITECH) further reinforced the need for universal EHR throughout the United 

States (Crosson, Obman-Strickland, Coben, Clark, & Crabtree, 2012). HITECH includes 
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“meaningful use” in which the federal government provides financial incentives to primary care 

practices that not only switch from paper records to EHR but also can make its use meaningful to 

clinical practice through the use of embedded decision support tools (Cabana et al., 1999). The 

federal government is invested in the propagation of EHRs because it believes that its use will 

improve the safety, efficiency, and quality of the health care system throughout the United States 

(Crosson et al., 2012). Implementation of EHR alone, however, does not assure improved patient 

outcomes or the delivery of quality health care unless EHR systems are used to their maximum 

potential, staff are trained in proper usage, and the whole health care team is engaged in 

redesigning not only their workflow but also their EHR system to better fit their patient’s needs 

(Crosson et al., 2012). 

Many studies have been published that investigate the impact that EHR systems have on 

the delivery of quality diabetes care in primary care. A study by Lau et al. (2012), found that 

EHR use in primary care would provide a 51% chance of improving office practice, 30% chance 

that it will not make a difference, and only a 19% chance that the EHR implementation will lead 

to negative outcomes. Additionally, Herrin et al. (2012) evaluated EHR implementation on the 

quality of diabetes care in primary care and found positive results. They measured optimal 

diabetes care, which includes A1C <8%; LDL cholesterol <100mg/dl; blood pressure <130/80 

mmHg; smoking cessation education; and aspirin prescription. Processes such as smoking 

cessation education, aspirin prescription, and adequate blood pressure control increased by 1% 

with EHR use (Herrin et al., 2012). Patients who received care at practices with EHR systems 

were also more likely to receive optimal care when compared to paper record-only practice with 

an estimated difference of 9.20% (p<.001) (Herrin et al., 2012).  
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Cebul, Love, Jain, and Hebert (2011) also found a positive correlation between EHR use 

and improved quality of diabetes care (Cebu et al., 2011). This retrospective study found that 

EHR-based practices reported higher rates of diabetes quality marker compliance such as A1C 

measurement, kidney management, eye exams, and pneumococcal vaccines. There was also a 

positive association in diabetes care and diabetes patient outcomes such as A1C less than 8%, 

controlled blood pressure at or below 140/80 mmHg, LDL at or below 100mg/dl, and BMI 

below 30. Overall, they concluded that standardizing EHR use would improve healthcare in the 

United States.  

Another similar study by Mundra et al. (2012), investigated the impact of an electronic 

template designed using eight standards of care recommended by the ADA. They measured 

either whether these standards of care were controlled or if an intervention had taken place by the 

provider: A1C assessment, blood pressure, lipid control, smoking cessation counseling, diabetic 

foot exams, pneumococcal vaccines, renal assessment, and annual eye exam. The electronic 

template created was embedded with electronic reminders that were aimed at increasing the 

adherence to the ADA guidelines. The intervention group consisted of 212 subjects and the 

control group only had 154. After six months of template implementation, data was gathered and 

analyzed showing significant improvement in 5 of the 8 standards of care selected. Statistically 

significant improvement was shown in A1C, blood pressure control, foot exams, eye exams, and 

lipoprotein control. Smoking cessation counseling and renal assessment showed no significant 

improvement. Overall, this study supports EHR use and a specialized diabetes care template that 

is embedded with electronic reminders as it showed increased adherence to ADA guidelines by 

physicians.  
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However not all studies support EHR use at improving diabetes care or guideline 

adherence by providers. Several studies have been unable to find a positive association between 

EHR use and improved diabetes care when compared to practices that use paper charts. A study 

by Romano and Randall (2011) evaluated EHR use and clinical decision support (CDS) systems 

and their impact on guideline adherence and concordant delivery of care. They assessed 20 

quality health indicators, were unable to find a significant association between EHR and CDS 

use, and improved quality of care. Nonetheless, the authors suggest that many practices do not 

fully realize the full potential of their EHR systems allowing for less than optimal results in 

quality of care.  

Furthermore, Crosson et al. (2012) report that most commercially available EHR systems 

have poorly developed functions for chronic illness management in the primary care setting. 

Improvement in quality of care linked to EHR use will be limited based on the functions 

available per individual EHR system and the speed at which these functions are improved. The 

problem is so great that they suggest that the federal government mandate vendors to further 

develop EHR systems to their full potential and make it affordable for primary care practices. In 

order for EHR use to translate into improved-quality care, primary care practices must also 

ensure that all healthcare members are engaged and fully trained to properly use the EHR 

system. Furthermore, all members of the healthcare team must be proactive at identifying EHR 

system flaws and engage in the redesigning of templates to best fit their practice’s workflow 

needs.  

Stagnant use of EHR systems does not equal improved-quality care. According to Herrin 

et al. (2012) an efficient and productive EHR system, if used correctly, will streamline 
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communication between in-house practitioners, make clinical guidelines available at the point of 

contact, provide evidence-based clinical decision support, track preventative screening test and 

provider-level compliance and guideline adherence. However, most studies that investigate 

clinical guideline adherence in practices that use typical commercially available EHR systems 

have failed to establish a positive correlation (Herrin et al., 2012). On the other hand, systematic 

reviews of the literature for EHR systems that have been developed, modified in-house, and 

redesigned with decision support tools that meet specific practice’s needs have demonstrated 

improved clinical guideline adherence by providers (Herrin et al., 2012). Therefore, practices 

must constantly optimize and modify their EHR systems in order to ensure the expected quality 

gains in patient health outcomes and work flow. 

Redesigning the human aspect of health information technology (HIT) such as work 

processes and work flow must also be considered in order to better fit and better design EHR 

systems to each individual practice’s needs (Crosson et al., 2012). Improvements in the delivery 

of healthcare associated with EHR use stem from an appropriate EHR design and correct use of 

all its available features by all members of the primary care team (Crosson et al., 2012). When 

developing and redesigning the EHR system it is imperative to ensure that all staff members 

have adequate time for training in order to complete accurate and full clinical documentation, 

and correctly utilize computer-prompted alerts and reminders (Lau, 2012). Lau et al. (2012) 

outlined four major recommendations to achieve EHR success: (1) Incorporating robust EHR 

features that support appropriate and on-going clinical use such as templates and decision 

support reminders; (2) Appropriately redesigning workflow to optimize use of EHR features 

such as patient recalls and electronic referrals; (3) Engaging all staff members in the redesigning 
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process of both workflow and the EHR system (4) Developing realistic expectations from the 

adaptation and implementation process of the EHR system (Lau et al., 2012). Thus, quality 

improvement projects aimed at redesigning not only the EHR systems, but also work processes 

that will optimize the use of new EHR technologies are imperative to improving patient health 

outcomes and delivering quality care.  

Limitations 

The QI project encountered several limitations and barriers. The most significant 

limitations were the errors encountered by the IT department in data querying. This error was 

significant because data could not be interpreted thus the impact of the intervention could not be 

evaluated. The limited time for carrying out the intervention also limited the project’s full 

potential. If the change in the EHR was within a more realistic time frame then more time could 

have been allotted to the implementation and additional PDSA cycles could have been carried 

out with correct data querying parameters. It is important to note that WHC was in an EHR 

transitional period, which further limited the implementation time for improving the outdated 

EHR system. Nonetheless, focus was shifted at using the information learned from the project to 

create an improved diabetes care template to be implemented in the new EHR system. To further 

strengthen a future QI project, it is strongly recommended that the data querying system be 

corrected and that additional time be allotted for implementation of the change project. These 

recommendations should provide adequate and accurate data to allow for correct interpretation 

and quantifiable conclusion of the project’s effectiveness.  
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Strengths 

A major strength of this QI project was the determination to carry out the project to 

completion despite the many barriers encountered throughout the process. The team of 

stakeholders proved to be very engaged in the process and voiced strong recommendations for 

modifying the existing template in order to increase future performance of the select diabetes 

quality care indicators. The team was also multidisciplinary and very well representative of the 

staff at WHC. They were all active participants and were engaged throughout project 

implementation. Once established, the providers were also very consistent at using the 

modifications to the template when caring for patients with diabetes. Medical assistants were 

consistent at performing all workflow changes proposed during the intervention. Additionally, 

the DNP student included anecdotal quotes voiced by some stakeholders during the meetings 

about the PDSA cycle and the positive impact of the QI change project on WHC’s culture of 

change. This cohesiveness and willingness to work towards improvement by all members of the 

team of stakeholders proved to be the most important strength of the intervention.  

Significance to Nursing 

This QI intervention is significant to advance practice nursing because it allows the DNP 

student to utilize acquired knowledge in order to assess the delivery of care, identify gaps in care, 

and be ready to lead and carry out evidence-based change that will lead to improvement. 

In a health care system that is burdened with deficits in quality of care, it becomes 

imperative for the doctorally prepared APRN to be educated on identifying deficits and 

improving quality of care and patient safety (Cronenwett et al., 2007). Both, the Nurse 

Practitioner Core Competencies written by The National Organization of Nurse Practitioners 
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Faculties (NONPF) and The Essentials of Doctoral Education for Advanced Nursing Practice 

(EDEANP) identify quality care and patient safety as fundamental APRNs qualities (EDEANP, 

2006). The NONPF and the EDEANP explicitly states that doctorally prepared nurse 

practitioners must be equipped with the necessary skills upon graduation to apply scientific 

knowledge in practice for the improvement of quality care. Additionally, they emphasize skills in 

technology, informatics, and quality improvement to meet complex challenges that will be 

encountered in health care (Thomas et al., 2012; American Association of Collages of Nursing 

[AACN], 2006). 

This QI intervention highlights strong scientific and research knowledge, leadership, 

inter-professional collaboration, system knowledge, health informatics and technology 

knowledge, and most importantly, advances nursing practice through improved patient 

outcomes. Through the whole process of this QI project, the DNP student was able to 

demonstrate leadership skills as she met with upper management at WHC to identify data 

patterns and gaps in adequate patient care. Furthermore, the DNP student carried out 

comprehensive literature searches and interpreted literature to further understand the importance 

of improving care for patients with T2DM at WHC. Leadership skills and inter-professional 

collaboration were also skills used through the implementation of this project as the DNP student 

lead a team of stakeholder through a complete PDSA cycle. System knowledge was essential to 

the completion of this project and the DNP student identify that in order to improve the delivery 

of diabetes care for patients, systems and workflow changes were also necessary. Despite many 

barriers encountered, the DNP student proved tenacious and adaptable to the chaotic nature of 

healthcare. This QI intervention perfectly complements the two aspects of the DNP degree; 



 

 

 

 

73 

research and clinical practice into a single project that will lead to improved diabetes care and 

quality care indicators. Successful completion of the final project for the DNP graduate does not 

only signify degree completion but rather it is the first step in a scholarly career intended to 

advance the nursing profession as a whole. 

Conclusion 

This chapter interprets the results of this QI project, its limitations, strengths and 

significance to nursing. This QI project interpreted within the extant literature, which supports 

the utilization, targeted improvement and redesigning process of EHR systems specific to 

diabetes management and diabetes quality indicators. Redesigning EHR systems so that their use 

and capabilities can be maximized has shown improvement in the delivery of quality diabetes 

care. Redesigning and improving workflow processes that complement EHR changes is also an 

important aspect of improving diabetes care in the primary care setting. Several limitations and 

barriers arose during the implementation process for this project but the most significant was the 

errors encountered during data gathering specifically to the querying parameters of the data. 

Without accurate data, the impact of the intervention was not quantified and, therefore, its 

effectiveness cannot be concluded. Other limitations such as time constraints, not gathering 

qualitative data, and a poor culture of change from WHC are also discussed. Nonetheless, the 

strengths of the intervention proved significant because it allowed and encouraged the DNP 

student to conclude the QI project. The team of stakeholders was encouraging and providers 

were constant in using the template changes. QI projects like these are significant to nursing 

because it allows the DNP prepared APRN to synthesize and practice the knowledge and skills 

acquired throughout the years of education. Additionally, QI interventions are important because 
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they emphasize the importance for a doctorally prepared APRN to be able to identify a problem 

in clinical practice and carry out a QI intervention in an effort to improve patient care and 

outcomes. Completion of the DNP QI project ensures that APRNs are equipped with skills that 

will allow for improved patient care, identification in gaps in care and the ability or producing 

change that leads to health care improvement. 
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APPENDIX A: 

WESLEY HEALTH CENTER PERMISSION TO CONDUCT A QUALITY IMPROVEMENT 

(QI) PROJECT 
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Wesley Community Center 

Wesley Health Center 

Golden Gate Community Center 

Amigos Center 

 

February 19, 2016 
 
 
Dear Claudia Davila, MSN, FNP-c 
 
 
Wesley Health Center has reviewed your proposed quality improvement project: “A 
Quality Improvement Project Designed to Increase Diabetes Quality Indicators at a 
Primary Care Community Clinic.” Based on the project’s purpose and aim we have 
decided that such a project is not only welcomed at our clinic but is also needed in order 
to keep providing the best care possible to our patients. It is our pleasure to have you 
complete your Doctoral project at our facility. We fully support the development and 
implementation of the proposed quality improvement project.  
 
 
 
Sincerely, 
 
 
 
Katie Brite, MD Chief Medical Director 
Wesley Health Center 
1300 S. 10 St Phoenix, AZ 85034 
Phone: 602-257-4323 
Fax: 608-253-4338 
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APPENDIX B: 

INSTITUTIONAL REVIEW BOARD NOTICE – THE UNIVERSITY OF ARIZONA 
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APPENDIX C: 

QUALITY IMPROVEMENT (QI) PROJECT RECRUITMENT EMAIL 
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Recruitment Email 

 

"Hi all, 

As you know, I have been working on my Doctor of Nursing Practice research project 

here at Wesley Health Center. I am ready to start the implementation phase of this 

project and need all of your help. I have met with Dr. Brite and together we have 

identified a gap in diabetes quality care. We believe that a proactive approach 

encompassing ideas and suggestions from the whole team that will improve quality 

care indicators will be an appropriate and much needed project at Wesley.  

I am asking for your participation and want you to join me in an effort to identify 

possible changes and barriers specific to diabetes visits and that will facilitate the 

delivery of quality diabetes care by providers and MA’s and consequently will improve 

diabetes quality care indicators at WHC. In the long run, these suggestions will also be 

used when developing our diabetes care template in e-Clinical Works.  

We will be meeting on Friday 19, 2015 in the conference room from 12:15-12:45 for a 

more in-depth presentation of the identified problem and a brainstorming session. 

Lunch will be provided for those who attend. Participation is not required but greatly 

encouraged. Please let me know if you plan on attending so that I can plan for food 

accordingly. Looking forward to this Friday! 
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APPENDIX D: 

QUALITY IMPROVEMENT (QI) PROJECT MEETING AGENDA/TIMELINE 

 



 

 

 

 

82 

Meeting agenda/timeline 

 

Meeting Summary: Meeting #1 (PLAN) 
12:30 Team member introductions  

12:40 Power Point presentation 

12:50 Brainstorming 

1:00 Surveys 

 

Meeting Summary: Meeting #2 (PLAN) 
12:30 Finish brainstorming 

12:55 Identify most concerning barrier 

1:00 Closing 

 

Meeting Summary: Meeting #3 (PLAN) 
12:30 Summary of Brainstorming Sessions 

12:40 Presentation of new workflow 

12:50 Questions 

 

Meeting Summary: Meetings # 4, 5, 6, (DO) 

12:30 Go live updates 

12:35 Data presentation 

12:40 Q &A  

12:40-1:00 Open discussion for improvement, feedback, surveys 
 

Meeting #7 (STUDY/ACT) 

12:30 Post implementation surveys 

12:35 Presentation of Quality Improvement Project findings (Pros, Cons, Success) 

12:50 Q & A 

1:00 thank you! 
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APPENDIX E: 

MODIFICATIONS TO GENERAL ADULT TEMPLATE SPECIFIC TO DIABETES CARE 
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We would like these new tabs/orders/referrals/reminders inserted under the Assessment and Plan tab as 

shown by the red arrow. We would like the ‘Orders’ options to have the capability of automatic order 

input by clicking the box just as it is done under the OB Template, which I have also provided a screen 

shot of and have circled the orders that currently have the automatic capability. Also under the ‘Referrals’ 

option, we would like these referrals to automatically populate under orders with ICD-10 code E11.9 and 

the provider can then add the appropriate recipient and sign it off. Under ‘Counseling,’ we would like the 

icd-10 code Z72.0 (Tobacco Abuse Counseling) to correspond to smoking cessation counseling and 

Z71.3/ Z71.89 (Dietary Counseling and Surveillance/Other Specified Counseling) to correspond to CV 

exercise and Dietary Counseling. Also, under ‘Recall’ we would like these options to also be automatic 

orders that the provider just needs to sign off. The ‘Reminders’ will be there just for provider knowledge 

but no clicking capability needed. 
 

 

 

Title: Diabetes Preventative care 

Orders: 

□ Urine microalbumin 
□ CMP  

□ Lipid panel  

□ Pneumococcal  

□ HepB vaccine 

□ Tdap  

□ Flu vaccine  
Referrals: 

□ Ophthalmology referral placed 

□ Educator 
□ Behavioral Health Counselor 

□ Podiatrist 

Counseling: 
□Smoking cessation counseling  

□ CV exercise and diet education  

Recall patient in: 
□1 week 

□2 weeks 

□1month 
Reminders: 

 Foot exam 

 ASH line 

 ASA 81mg 

 ACE or ARB 

 Statin 

 BP at or below 140/90 
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