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ABSTRACT 

Background: Type 2 diabetes mellitus (T2DM) is a complex health condition that impacts 

multiple organ systems and contributes to both acute and chronic health problems. In the United 

States (U.S.), T2DM is a growing health concern with increasing prevalence among both adult 

and pediatric populations (American Diabetes Association [ADA], 2015; Dea, 2011). 

Developing a comprehensive plan of care that incorporates a multifaceted treatment and 

prevention plan is necessary to address this growing health concern and reduce overall morbidity 

and mortality.  

Problem: The Edmund Primary Care (EPC) practice data for routine annual diabetic foot 

exams, annual eye exams, annual urine microalbumin, smoking cessation education and 

recommendations for pneumococcal polysaccharide do not meet the ADA (American Diabetes 

Association, 2015) recommendations for patients with T2DM.  

Design: Quality improvement (QI) project applying the Plan-Do-Study-Act (PDSA) 

cycle to develop a process change to improve diabetic preventative care measures for 

hemoglobin A1C, urine microalbumin, diabetic foot exams, and optometry referrals.  

Setting: A small, nurse practitioner owned, family practice clinic targeting patients 18 

years and older with a diagnosis of T2DM.  

Intervention: A fishbone diagram to conduct a root cause analysis led to identification of 

key factors contributing to the problem. A comprehensive process change integrating a Diabetic 

Assessment Flow Sheet (DAFS) and diabetic foot exam sheet was developed to address the 

problem.  

Expected Outcome: Increase in rates of completion to at least 90% over eight weeks.  



 
 
 

 
11 

Results: Analyzed with run charts demonstrating an increase in rates of completion to 

100% for A1C, urine microalbumin, diabetic foot exams, and optometry referrals. A positive 

percent of change for each measure is as follows: A1C 7%; urine microalbumin 43%; diabetic 

foot exams 150%; and referrals to optometrist 43%.  

Significance: This QI project emphasizes the importance of implementing a system to 

evaluate the quality of care being delivered. It also highlights the usefulness of the PDSA cycle 

as a method to implementing quality improvement measures in health care. Lastly, this QI 

project demonstrated the effectiveness of flow sheets in improving the quality of care delivered 

to patients with T2DM. 
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CHAPTER 1: INTRODUCTION 

Nurse practitioners (NPs) are making a tremendous impact upon the delivery of health 

care in the United States (U.S.), filling a growing gap in the area of primary care. The American 

Association of Nurse Practitioners (AANP) estimates more than 205,000 NPs are licensed in the 

U.S. (American Association of Nurse Practitioners [AANP], 2015). Nearly three-quarters 

(73.8%) of practicing NPs are employed in adult (19.3%) or family (54.5%) practice settings; of 

this estimate 61.3% provide care in primary care practices (AANP, 2015). Nurse practitioners 

work autonomously and in collaboration with other members of the health care team to diagnosis 

and treat acute and chronic health conditions with an emphasis on disease prevention and health 

management (AANP, 2015). Among the many health conditions managed on a daily basis, NPs 

have a central role in the management of diabetes with “key roles in the assessment of physical 

health, medications, and psychological issues, as well as goal setting, and implementation and 

coordination of treatment plans” (Robertson, 2012, p. 225). 

Project Purpose 

The purpose of this quality improvement (QI) project is to describe the factors that 

contribute to low implementation rates of select diabetes preventative care practices for adults 

with Type 2 diabetes mellitus (T2DM) who receive care at a nurse practitioner-run family 

practice clinic – Edmund Primary Care (EPC).  

Project Aim 

The aim of this QI project is to describe the factors that contribute to low implementation 

rates of diabetic foot exams, annual dilated eye examination referrals, annual urine microalbumin 

assessment, smoking cessation education, and recommendations for pneumococcal 
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polysaccharide (PPSV23) vaccination for adults diagnosed with T2DM and receive their care at 

the EPC clinic.  

Background and Knowledge 

The Centers for Disease Control and Prevention estimate that 29.1 million people in the 

United States (U.S.) have diabetes, equating to 9.3% of the total U.S. population (Centers for 

Disease Control and Prevention, 2014). Of this total estimate, nearly 8.1 million or 27.8% of the 

population remain undiagnosed with diabetes (Centers for Disease Control and Prevention, 

2014). According to the American Diabetes Association (ADA), if the current increasing trend of 

diabetes continues, by 2050 nearly one in every three U.S. adults could have diabetes (ADA, 

2013). Diabetes is classified into four major subtypes including: type 1 diabetes mellitus; type 2 

diabetes mellitus (T2DM); gestational diabetes mellitus; or any other organic or inorganic 

mechanism that damages the pancreas (ADA, 2015). For the purpose of this QI project, T2DM 

will be the primary focus.  

Across the U.S., T2DM encompasses approximately 90 to 95% of all types of diabetes 

and is a growing concern with increasing prevalence among both adult and pediatric populations 

(ADA, 2015; Dea, 2011). T2DM is a condition caused by a dysfunction in carbohydrate 

metabolism by a mechanism of insulin resistance, relative insulin deficiency or a combination of 

both resulting in inadequate utilization of glucose and sustained hyperglycemia (ADA, 2015). 

Insulin resistance is believed to be an inherited trait resulting in “decreased glycogen synthesis 

and reduced nonoxidative glucose metabolism in muscle tissue” (Golden, Thomas, & Porter, 

2011, p. 878). As insulin resistance increases, the body responds with increased production of 
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insulin, known as hyperinsulinemia, which eventually progresses to hypoinsulinemia resulting in 

sustained hyperglycemia (Golden, Thomas, & Porter, 2011). 

Diabetes is a complex disease process that impacts multiple organ systems producing 

both acute and chronic health problems that greatly impact a patient’s quality of life. T2DM is 

associated with serious complications including heart disease and stroke; additionally it is the 

leading cause of kidney failure, lower-limb amputations and new cases of blindness among U.S. 

adults (Centers for Disease Control and Prevention, 2014). Diabetes is the seventh leading cause 

of death in the U.S. population, with diabetic individuals accounting for a death rate nearly twice 

that of a person without diabetes (Centers for Disease Control and Prevention, 2014). Healthcare 

professionals must understand that optimal management of T2DM entails more than stringent 

glycemic control; a comprehensive plan of care that incorporates a multifaceted prevention and 

treatment plan to prevent or reduce co-organ system dysfunction is necessary to reduce the 

burden of diabetes.  

Standards of Care 

The ADA standards of care guidelines provide healthcare professionals with an evidence-

based guide to augment high quality care and clinical decision-making; the guidelines are 

published by the ADA annually. The guidelines offer scientifically based recommendations to 

address screening, diagnostic and therapeutic interventions for all subtypes of diabetic 

populations (ADA, 2015). The ADA recommendations reflect a collection of systematic reviews 

and other high quality literature that is reviewed by the Professional Practice Committee and 

updated annually, or sooner, as deemed necessary (ADA, 2015). In January 2015, the ADA’s 

Professional Practice Committee released updated recommendations for diabetic care comprising 
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a revision to previous practice recommendations based upon available new evidence, in addition 

to, wording changes to reflect the strength of available evidence (ADA, 2015).  

Assigning levels of evidence provides a systematic method for evaluating the 

effectiveness of an intervention based upon the type of study involved (Burns, Rohrich, & 

Chung, 2011). The evidence hierarchy encompasses VII levels. Level I represents the strongest 

types of evidence with proceeding levels corresponding to less rigorous studies (Appendix A) 

(Polit & Beck, 2012). The ADA (2015) has developed an evidence rating system based upon the 

evidence hierarchy to classify specific diabetes practice recommendations (Appendix B); the 

recommendations are assigned ratings A, B, or C. Recommendations with an A rating reflect the 

strongest recommendation with the “best chance of improving outcomes when applied to the 

population to which they are appropriate” (ADA, 2015, p. S2). Recommendations with B or C 

ratings are considered important to care but the evidence to support the intervention is not as 

strong at an A rating (ADA, 2015). An expert opinion is given an E rating to reflect no clinical 

trial evidence, impractical clinical trials or conflicting evidence (ADA, 2015). The following is a 

synopsis of the diabetes preventative care standards recommendations for medical care for 

patients diagnosed with T2DM followed by their evidence rating: 

•   Diabetes self-management education (DSME) and diabetes self-management support 

(DSMS): All individuals with diabetes should receive DSME and DSMS at diagnosis and 

as needed thereafter (grade B). DSME and DSMS should be routinely monitored as part 

of their ongoing care (grade C) (ADA, 2015). 
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•   Smoking cessation: All patients should be advised not to smoke or use any tobacco 

products (grade A). Patient education should include smoking cessation counseling and 

available treatment options as a routine component of care (grade B) (ADA, 2015). 

•   Psychological: All patients should be routinely screened for psychological problems 

including depression, diabetes-related distress, anxiety, eating disorders, and cognitive 

impairment. Individuals 65 years and older should be considered high priority 

populations for depression screening and treatment (grade B). Those patients with 

comorbid diabetes should have a collaborative approach to their care (grade A) (ADA, 

2015). 

•   Immunizations: All patients should receive an annual influenza vaccine if they have no 

pre-existing contraindications. Pneumococcal polysaccharide vaccine 23 (PPSV23) 

should be offered to all diabetic patients two years and older. Adults 65 years and older 

should also receive pneumococcal conjugate vaccine 13 (PCV13). All diabetics should be 

vaccinated for hepatitis B (grade C) (ADA, 2015). 

•   A1C: Check hemoglobin A1C (Hgb A1C) at least twice a year in patients meeting 

treatment goals and quarterly in patients not meeting goals or who have had a recent 

change in therapy (grade E). An A1C goal <7% is reasonable for most non-pregnant 

adults (grade B); however, more a stringent goal of <6.5% may be considered for adults 

with a short duration of diabetes, therapy with lifestyle medication and metformin, or 

with a long life expectancy (grade C). Less stringent goal of ≤8% may be considered for 

individuals with a history of severe hypoglycemia, limited life expectancy, extensive 

micro- or macrovascular complications, extensive co-morbid conditions, or a long 
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standing history of diabetes with whom more stringent control is unachievable despite 

attempting all recommended interventions (grade B) (ADA, 2015). 

•   Blood pressure (BP): Blood pressure should be checked at every routine appointment; 

those individuals with an elevated reading should have BP rechecked on a separate date 

to confirm hypertension (grade B). BP goals are <140/90 for most diabetic adults; a more 

stringent goal of <130/80 can be considered for certain individuals including younger 

adults if this can be achieved without unnecessary burden to the person (ADA, 2015). 

•   Lipid screening: A lipid profile can be done at initial diagnosis, initial medical 

evaluation, and/or at age 40 years, and every one to two years thereafter (grade E) (ADA, 

2015). 

•   Aspirin therapy: Aspirin therapy can be considered in diabetic patients with increased 

cardiovascular risk but should not be routinely recommended for cardiovascular disease 

prevention in low risk patients (grade C) (ADA, 2015). 

•   Nephropathy: At least annually, urinary albumin creatinine ratio and estimated 

glomerular filtration rate should be assessed in all patients with T2DM (grade B). Ace-

inhibitor or angiotensin receptor blockers are suggested for individuals with an albumin 

excretion rate of 30 to 299 (grade C) and recommended for those with excretion greater 

than or equal to 300 (grade A) (ADA, 2015). 

•   Retinopathy: An initial dilated and comprehensive eye exam by an ophthalmologist or 

optometrist is recommended after diagnosis (grade B). If one or more exams do not 

demonstrate signs of retinopathy, exams every two years may be considered; however, if 
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diabetic retinopathy is present, exams should be repeated annually or more frequently 

depending on severity of condition (grade B) (ADA, 2015).  

•   Neuropathy: All T2DM should be assessed for neuropathy at diagnosis and at least 

annually thereafter using clinical tests such as a 10-g monofilament (grade B) (ADA, 

2015). 

•   Foot examination: An annual comprehensive examination of the feet including inspection 

and assessment of pulses should be done for individuals without impaired sensation. 

Those patients exhibiting loss of protective sensation (LOPS) should have their feet 

examined at every visit (grade B). LOPS is defined as having two abnormal tests used to 

assess foot sensation; these test may include 10-g monofilament, vibration testing, 

pinprick sensation, ankle reflex assessment, or testing vibration perception with a 

biothesiometer (ADA, 2015).  

Health Care Associated Costs 

The number of Americans diagnosed with diabetes continues to grow at an 

unprecedented rate resulting in an increased economic burden upon the U.S. According to the 

ADA, in 2007 nearly 17.5 million people in the U.S. were diagnosed with diabetes, reflecting an 

overall estimate of $174 billion in diabetes-associated costs (ADA, 2013). In 2012, a prevalence-

based study was conducted by the ADA to provide an updated estimate of diabetic-related costs. 

The study combined the demographics of the population with “diabetes prevalence, 

epidemiological data, health care cost, and economic data into a Cost of Diabetes Model” (ADA, 

2013, p. 1). The 2012 study demonstrated an increase in the diabetic population to nearly 22.3 

million with an associated cost totaling $245 billion; a nearly 41% increase from the 2007 
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estimate (ADA, 2013). Of this total, $176 billion was attributed to direct medical costs and the 

remaining $69 billion attributed to lost productivity (ADA, 2013).  

Medical expenses for the diabetic population are nearly 2.3 times higher than a person 

without diabetes (ADA, 2013). The estimated average annual cost of health care for a male 

patient diagnosed with diabetes for 15 years or less, treated with oral medications or diet, and 

without any complications or comorbidities was $2465 (Li et al., 2013). When considering the 

onset of other comorbidities including diabetic retinopathy, nephropathy, neuropathy, 

hypertension, dyslipidemia, transient ischemic attack, cerebral vascular accident, angina, or 

peripheral vascular disease an increase ranging from 10 to 50% for each condition was estimated 

(Li et al., 2013). The addition of more chronic conditions including coronary artery disease, 

congestive heart failure, hemiplegia or limb amputation is associated with a 70 to 150% increase 

for direct medical expenses (Li et al., 2013). Astonishingly, diabetic patients who progress to 

complete renal failure, requiring dialysis or renal transplantation are associated with 300 to 500% 

higher direct health care costs (Li et al., 2013). The growing diabetes epidemic and 

accompanying economic burden is a clear indication for emphasizing preventive care. Health 

programs and providers must work to evaluate their current practices and develop initiatives that 

will improve the quality of care and address this growing problem. 

Healthy People 2020 Goals 

For the past three decades, Healthy People has published 10-year national health 

objectives grounded upon scientifically supported evidence (U.S. Department of Health and 

Human Services [USDHHS], 2015). Their goal is to improve the overall health of the nation by 

providing healthcare professionals with a list of attainable objectives to improve population 



 
 
 

 
20 

health (USDHHS, 2015). Healthy People’s goal for diabetes is to reduce overall disease and the 

associated economic burden to improve the quality of life for individuals living with diabetes and 

for those at risk for developing diabetes (USDHHS, 2015). Healthy People has recommended a 

goal of at least 10% improvement by 2020 from baseline diabetes preventative care measures 

including: twice yearly Hgb A1C screening, annual lipid screening, BP (<130/80), annual dental 

exams, annual foot exams, annual dilated eye examination, and annual urinary microalbumin 

measurement. Data were extracted from 2007 to 2008 from various national databases including: 

Behavioral Risk Factor Surveillance System, National Health Interview Survey, United States 

Renal Data System, National Health and Nutrition Examination Survey, National Health and 

Nutrition Examination Survey (USDHHS, 2015). Table 1 demonstrates percentages of 

completion for the selected objectives at QI compared to available baseline data from Healthy 

People 2020 website (HealthyPeople.gov, 2015).  
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TABLE 1. Percent of Preventative Care Screenings. 

 Edmund Primary Care Healthy People 2020 
Objective Baseline (%) Baseline (%) Goal (%) 

Hgb A1C 76 64.6 71.1 
Foot exam 14 68 74.8 
Eye exam 33 53 58.7 
Urine microalbumin 10 33.6 37.0 
Smoking cessation 38 19.2 21.1 
PPSV23 10 N/A N/A 

Local Problem 

Arizona is home to nearly 6.7 million people who reside in 15 different counties (U.S. 

Census Bureau, 2015). A 2010 survey estimated that nearly 600,000 Arizonans had diabetes and 

an additional 20% of Arizona adults had pre-diabetes (Arizona Department of Health Services, 

2011). Between 1995 and 2010, Arizona witnessed an 80% increase in the overall rate of 

diabetes, ranking15th in the nation for overall diagnosed cases of T2DM (Montiel, Tummala, 

Valenzuela, & Ramirez, 2012; Levi, Segal, St. Laurent, & Rayburn, 2014). Economically, the 

increasing rate of diabetes in Arizona has a tremendous impact upon the already strained budget. 

A 2009 cost estimate reported that diabetes cost Arizona approximately $7.2 billion in health 

care associated costs (Montiel et al., 2012).  

Edmund Primary Care (EPC) clinic presently has a census of approximately 850 

individuals with less than 5% with a diagnosis of T2DM (S. Edmund, personal communication, 

January 6, 2015). Of the total census, patients aged 51 to 60 years comprise 18% and those 

greater than 60 years total 22% (S. Edmund, personal communication, January 6, 2015). The 

ADA acknowledges that aging is a significant factor influencing the diabetes epidemic; they 

estimate that 25% of Americans over age 60 have diabetes (ADA, 2014). Although EPC clinic’s 
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diabetic population at the present time accounts for less than 5% of the total patient census, this 

percentage is likely to increase considering 40% of the patients are older adults or approaching 

older adulthood.  

Problem 

The diabetes preventative care practice data from EPC clinic do not meet the ADA 

(ADA, 2015) recommendations for all patients with T2DM to receive routine annual diabetic 

foot exams, annual eye exams, annual urine microalbumin, smoking cessation education and 

recommendations for PPSV23 vaccination; moreover, the percentages are lower than state and 

national averages. As a contracted Medicare and Medicaid healthcare provider, ensuring these 

standards are met is essential to obtaining reimbursement for services rendered. In January 2015, 

the Centers for Medicare and Medicaid Services (CMMS) began implementing a negative 

payment adjustment system to “encourage eligible health care professionals to report on specific 

quality measures” (Centers for Medicare and Medicaid Services [CMMS], 2015, p. 1). Starting 

in 2015, eligible providers will receive 98.5% reimbursement for their allowed Medicare Part B 

covered services; in 2016 this reimbursement will be reduced to 98% (CMMS, 2014). The 

reimbursement reductions are part of a strategic plan by the Centers for Medicare and Medicaid 

Services to actively encourage the reporting of quality patient measures to ensure healthcare 

providers are providing the “right care at the right time” (CMMS, 2015, p. 1). The primary 

motivating factor behind this QI project is the potential loss in revenue for EPC clinic as a result 

of reduced reimbursement for health care services provided by the NP.  

Figure 1 below demonstrates the percent of completion for ADA recommended diabetes 

preventative care practices for EPC clinic’s patients with T2DM from August 2014 to December 
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2014 based upon available data. Six of the 11 screening measures surveyed are below the 50th 

percentile including: urinary microalbumin, annual foot exams, eye exam referrals, aspirin 

therapy, PPSV23 vaccination recommendation, and smoking cessation education. Although Hgb 

A1C is a primary indicator for monitoring glycemic control, this screening indicator will not be 

included in this QI project as the completion rate of 76% surpassed the present baseline and 

projected goal for Healthy People 2020. Furthermore, aspirin therapy treatment will also be 

excluded, as this recommendation is contingent upon individual patient risk factors rather than a 

recommendation for all patients with T2DM. 

 
FIGURE 1. Edmund Primary Care Preventative Care Practices.  

Figure 2 demonstrates EPC clinic’s preventative care practice data from August to 

December 2014 compared to U.S. national average data from 2007 to 2010. Hgb A1C screening 

for EPC clinic surpassed the national average with 76% completion versus 69.2%. Conversely, 

diabetic foot exams, annual eye exams, and PPSV23 vaccination rates for EPC clinic were 
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markedly lower than their comparison data (Centers for Disease Control and Prevention, 2012; 

HealthyPeople.gov, 2015). From the available data at EPC, only 14% of patients with T2DM had 

a documented annual diabetic foot exam, whereas, the U.S. national average was 67.5% (Centers 

for Disease Control and Prevention, 2012; HealthyPeople.gov, 2015). Adults aged 18 years or 

older with diagnosed T2DM who received a dilated eye exam in the last year at EPC clinic were 

33% accounting for nearly half of the national average (62.7%) (Centers for Disease Control and 

Prevention, 2012; HealthyPeople.gov, 2015). Patients with T2DMwho reported or were given 

PPSV23 vaccine at EPC clinic was 10% compared to 43% of patients nationally (Centers for 

Disease Control and Prevention, 2012; HealthyPeople.gov, 2015). Smoking cessation counseling 

is a recommendation for all patients with T2DM (ADA, 2015). EPC clinic’s smoking cessation 

education rate of 38% surpassed the national average of 19.1% (Centers for Disease Control and 

Prevention, 2015). The annual screening rate for urine microalbumin at EPC was 10% compared 

to the national average rate of screening being 33% (Centers for Disease Control and Prevention, 

2012; HealthyPeople.gov, 2015).  
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FIGURE 2. Edmund Primary Care and U.S. National Data Comparison of Diabetes Preventative 
Care Practices. (EPC data reflected from August to December 2014 and U.S. national data from 2007 to 2010. 
[Centers for Disease Control and Prevention, 2012; HealthyPeople.gov, 2015]). 

In addition to the suboptimal rates of T2DM screening indicators, the NP of EPC clinic 

identified inconsistent documentation of diabetes preventative care practices conducted for her 

patients (S. Edmund, personal communication, January 6, 2015). As a result of inconsistent 

documentation, it is unknown whether a recommended intervention was actually completed. The 

absence of a standardized process for diabetic care increases the probability of inadvertently 

overlooking diabetes preventative care interventions that are due for completion, or even 

repeating exams, resulting in decreased productivity.  

Adding to the problem of unacceptable diabetes preventative care standards is the 

inability to extract meaningful data for quality reporting purposes. Presently, EPC clinic uses the 

electronic health record drchrono, a web and cloud-based system, that provides a comprehensive 
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platform for patient scheduling, documentation, and billing (drchrono Incorporated, 2015). 

Unfortunately, the system does not promote a streamlined process to retrieve meaningful data for 

quality reporting; rather, data collection is limited to arduous reviewing of individual medical 

records. Therefore, a process that promotes standardized documentation and access to 

meaningful data in the electronic health record (EHR) was also identified as a need for practice 

change for this growing organization.  

Expected Outcomes 

The expected outcomes of this QI project with EPC clinic are the identification of the 

factors that contribute to the substandard diabetes preventative care standards diabetic foot 

examinations, annual dilated eye examination referrals, annual urine microalbumin assessment, 

smoking cessation education, and recommendations for PPSV23 vaccination for patients with 

T2DM. The DNP student facilitated a discussion with the EPC clinic stakeholders to prioritize 

the contributors to the substandard diabetes care preventative practices, followed by designing, 

implementing and evaluating a change in process to positively impact the designated high 

priority area/s. 

Summary 

In this chapter, the prevalence and incidence of diabetes and the financial burden from 

diabetes and diabetes-related complications were discussed. The pathophysiology of diabetes and 

the chronicity and complexity of disease management were presented. The ADA standards of 

care for routine diabetes preventative care standards were outlined. The project purpose and aim 

was presented. The rationale for the proposed QI project was supported with select diabetes 
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preventative care practice performance rates at the EPC Clinic. Lastly, the expected outcome 

from the proposed QI project was presented. 
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CHAPTER 2: METHODS 

Management of chronic diseases, including diabetes, requires a process of continuous 

monitoring and QI to assure that patients are receiving the highest quality of care in an efficient 

and timely manner (Paddock, Phillips, & Chodoff, 2001). Quality 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” (Gillam & Siriwardena, 

2013, p. 123). Identification of a clearly defined problem is the first step, followed by the 

selection of an appropriate intervention to meet the needs of the organization and the patients 

they serve. For an intervention to be sustainable it must be complex and multifaceted, with the 

ability to adapt to organizational change and unforeseen obstacles (Taylor et al., 2013). Through 

a collaborative process among stakeholders, an intervention tailored to the specific setting can be 

developed.  

Ethical Issues  

The purpose of this QI project is to describe the factors that contribute to low 

implementation rates of select diabetes preventative care practices for adults with T2DM who 

receive care at EPC clinic. The DNP student, a family NP, had no personal or professional 

conflicts of interests, and was not compensated with monetary gain pending the completion of 

this project. This QI project poses no harm to the patient, as no direct contact with patients 

occurred during the course of this project. In alignment with the federal Health Insurance 

Portability and Accountability Act of 1996 (HIPPA), all information and statistics presented are 

strictly de-identified data. Since all data are de-identified, informed consent from patients need 

not be obtained. The NP at EPC clinic extracted the de-identified data from the EHR database for 
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this QI project. To address the concept of justice, no individual patient data were isolated for 

purposes of data collection but rather pre and post data statistics were represented as an 

aggregate measure for patients with T2DM.  

Setting 

The setting for this QI project was an outpatient primary care clinic in Mesa, Arizona. 

EPC clinic is a NP owned and operated entity that provides comprehensive healthcare to a 

variety of patients from young children to older adults. The clinic is currently staffed with one 

full-time family NP, one full-time and three part-time medical assistants (MA). Weekly staffing 

varies with two MAs available on Wednesdays and Thursdays; Mondays, Tuesdays, and Fridays 

are staffed with one MA. The NP is available Monday through Friday during regular business 

hours (8 am - 5 pm); however, Fridays are designated non-patient days reserved for 

administrative time.  

The patient census is approximately 850, with less than 5% of these individuals having a 

diagnosis of T2DM. The vast majority of patients are adults, with just a handful of patients less 

than 18 years old. More than 60% of the patient census is Caucasian; approximately 1% is from 

other races including African American, Asian, American Indian, and Hispanics respectively. 

These percentages are only an estimate from available data, as a large number of the patients did 

not identify their race on the demographics questionnaire. Payer sources for healthcare services 

rendered consist of a mix of private insurance, Medicare, Medicaid and self-pay. 

The clinic NP designates 60 minutes for a new patient visit and 30 minutes for follow-up 

visits for an established patient. During the check-in process for a scheduled appointment the 

MA is responsible for checking in the patient with the scheduling system, providing the patient 
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with an iPad linked to the electronic health record to update their demographics, and collecting 

their copay prior to rooming the patient. After the patient is assigned a room, the MA collects 

vital signs and records them in the electronic health record. The NP is provided with a clipboard 

containing a blank order sheet and lab requisition forms. During the appointment, the NP 

conducts all preventative screening measures and patient education (i.e., PHQ9 assessment, 

smoking cessation education, chronic health education). At the completion of the appointment, 

the NP provides the patient with a completed order form (Appendix E) and lab requisitions 

sheets if needed. Those forms provide the MA checking out the patient with instructions for 

follow-up, lab orders, and referrals.  

Recruitment 

Recruitment of EPC clinic stakeholders is necessary to formulate the QI team. To recruit 

staff members for participation, the DNP student presented a PowerPoint presentation to the 

clinic NP and MAs at a staff meeting. The presentation provided background information on 

T2DM disease process, risk factors, current epidemiological data for Arizona, standards of care 

in clinical management of T2DM, a brief summary of the literature on similar QI measures, and 

analysis on the current EPC clinic clinical performance rates for diabetic foot examinations, 

annual dilated eye examination referrals, annual urine microalbumin assessment, smoking 

cessation education, and recommendations for PPSV23 vaccination. A summary of literature 

outlining the advantages and drawbacks of EHRs and CDSs as it pertains to QI measures for 

diabetes care was reviewed. The staff were presented with examples of various approaches used 

by other QI teams to improve chronic care management. Lastly, the Centers for Medicare and 

Medicaid Services reimbursement and QI reporting measures were reviewed to emphasize the 
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necessity and driving factors for change. Establishing a sense of urgency for change by 

examining an institution’s financial performance and competitive realities, in addition to, 

“identifying and discussing crises, potential crises, or major opportunities” is the first step to 

leading a successful change (Kotter, 2007, p. 99).  

Organizing Framework 

This project was guided by the Plan-Do-Study-Act (PDSA) method for QI and the 

Standards for Quality Improvement Reporting Excellence (SQUIRE) guidelines for formatting. 

Both of the PDSA method and SQUIRE guidelines are intended to provide a standardized 

approach for conducting and reporting on QI interventions in healthcare. The SQUIRE 

guidelines support the effective implementation of the PDSA framework to “increase the 

legitimacy as a scientific method for improvement” (Taylor et al., 2013, p. 2). 

PDSA  

The PDSA cycle is a four-step QI model used for improving processes and implementing 

change (Minnesota Department of Health, 2014) (Figure 2). Walter Shewhart and W. Edwards 

Deming developed the PDSA method to direct QI processes in an industrial manufacturing 

setting (Taylor et al., 2013). Over the years, the PDSA method has been increasingly adapted to 

guide QI interventions in the context of healthcare. The process is in line with the scientific 

method, as the cycle promotes the prediction of the intervention outcome and measures the 

overall impact of the outcome (Taylor et al., 2013). The PDSA method follows a prescribed 

cycle of four stages, Plan-Do-Study-Act, (Figure 1) that promote the analysis of small-scale 

changes enabling timely assessment and feedback supporting the ability to adapt and make 

necessary changes as needed (Taylor et al., 2013). The small-scale change process minimizes 
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risks to patients and conserves funding and resources required to undertake a QI intervention 

(Taylor et al., 2013).  

 

FIGURE 3. Plan-Do-Study-Act Cycle (Minnesota Department of Health, 2014) 

SQUIRE  

The reporting formats for this QI project follow the SQUIRE guidelines. SQUIRE 

guidelines were developed with input from QI experts, researchers and clinicians to provide a 

standardized framework for reporting and disseminating knowledge from QI projects (Stein, 

2010). With increasing emphasis on improving the quality of health care, it became evident that 

the method for reporting QI knowledge did not fit the established research reporting guidelines 

(Ogrinc et al., 2008). SQUIRE guidelines consist of 19 distinct sections that guide the author 

from the start of a project to its completion. Although the authors feel all sections should be 

addressed, not every section requires a heading or subheading; some sections may be combined 

based upon the flow of information and publishing purposes (Ogrinc et al., 2008). The 

developers also recommend that SQUIRE guidelines be used as a method to clearly articulate the 

project and caution against strictly adhering to every guideline presented (Ogrinc et al., 2008).  
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Plan 

The initial stage of the PSDA cycle is the planning phase, which involves defining a step-

by-step outline to guide the progression of the QI project. It is important to recognize that 

potential changes resulting in improvement and sustainability often require several PDSA cycles 

before the final result is successfully achieved (Langley et al., 2009). The planning phase entails 

development of the proposed intervention, identification of stakeholders and their assigned tasks, 

establishment of a clear timeframe for the intervention, prediction of overall outcome, and finally 

defining a measure to determine if the initial prediction is successful (Institute for Healthcare 

Improvement, 2015a).  

The primary stakeholders for this QI project included the NP and three MAs. To facilitate 

and engage the staff at EPC clinic, an initial brainstorming session was scheduled to discuss 

factors contributing to the low rates of diabetic foot examinations, referrals for annual eye 

examination, annual assessment of urine microalbumin, smoking cessation education, and 

recommendations for PPSV23 vaccinations. Furthermore, obstacles impacting the inconsistent 

documentation of these diabetic preventative care measures were explored. A root cause 

analysis, employing an Ishikawa or fishbone diagram (Figure 4), was used to identify barriers 

and contributing factors related to the problems of diabetes preventative care practices and 

documentation (Strong, 2014). A root cause analysis is a structured team process, frequently 

used in health care, to assist in identifying underlying factors contributing to an identified 

problem (National Patient Safety Foundation, 2015). An Ishikawa diagram is a brainstorming 

tool developed by Kaoru Ishikawa to assist in identifying the root causes of an identified 

problem (Strong, 2014). The process involves identifying all possible inputs, followed by an 
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exhaustive analysis of those inputs to uncover the causes of the problems or quality issue 

(Strong, 2014). This tool helps team members recognize the relationship between six categories 

of potential causes, system and outside forces, and their influence on the effect or outcome. 

These categories include materials, methods and process, environment, equipment, people, and 

measurement (Strong, 2014). The DNP student guided the clinic stakeholders in determining the 

specific causes contributing to substandard preventative care practices specific to diabetic foot 

examinations, eye exam referrals, urine microalbumin assessment, smoking cessation education, 

and recommendations for PPSV23, in addition to, low documentation rates of the select diabetes 

preventative care practices. 

 

FIGURE 4. Fishbone or Ishikawa Diagram. 

The DNP student, as requested by the clinic’s owner, facilitated a discussion with all 

stakeholders about the under-utilization of the EHR as a potential barrier and contributing factor 
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to the problem of low implementation and documentation rate of diabetes preventative care 

practices among patients at EPC clinic. The EHR has the option to be programmed to efficiently 

monitor completion of the preventative care practices and documentation; however, this function 

has not been activated at the EPC clinic. 

The DNP student led the QI project as a pilot at her practicing location, EPC clinic. The 

clinic stakeholders actively participated and provided approval for all decisions prior to 

implementation of a selected intervention. This QI project, guided by the PDSA cycle took place 

over a 12-week period. The expected outcome of this QI project was to identify the factors that 

are contributing to the substandard preventative care practices for diabetic foot examination, 

annual dilated eye examination referrals, annual urine microalbumin assessment, smoking 

cessation education, and recommendations for PPSV23 vaccination for patients with T2DM, 

followed by selection of a priority measure and development of a suitable intervention.  

Step 1: Clinic staff education. The DNP student scheduled a meeting with the 

stakeholders to review the recommended 2015 ADA screening measures for patients with 

T2DM. Edmund Primary Care clinic’s baseline preventative care data were presented, in 

addition, to both state and national trends for the corresponding preventative care measures. The 

stakeholders were educated on Healthy People 2020 objectives and their recommended national 

goals of care for patients with T2DM.  

Step 2: Establish the timeline. The QI project was conducted over a 14-week period, the 

duration of one PDSA cycle. During the first four weeks, the DNP student facilitated stakeholder 

recruitment, provided background information for the stakeholders on the identified problems, 

conducted a root cause analysis using the Fishbone diagram, selected a priority measure for 
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change, and in collaboration with the stakeholders developed a suitable intervention to improve 

the selected screening measures. Implementation of the intervention took place starting in week 

number five and proceeding through week 14 with concurrent data collection. The QI team met 

every two weeks to discuss progress and review observations. During weeks 13 and 14, the DNP 

student reviewed data and analyzed results. The DNP student reviewed results with the QI team 

and compared the desired outcomes with the actual outcomes. These activities completed one 

PDSA cycle.  

Do 

The second phase of PDSA is, “Do,” which is the actual implementation of the developed 

action plan formulated in the planning phase (Minnesota Department of Health, 2014). Data 

were collected as the plan was put into action to prepare for the subsequent “Study” phase 

(Minnesota Department of Health, 2014). The QI team implemented proposed changes derived 

from the Fishbone Diagram during this stage. The intervention was applied to patients 18 years 

and older with a diagnosis of T2DM. The Do step also includes documenting any problems and 

unexpected observations. Every two weeks the team met to review observations from the 

implemented changes. Data collection and analysis begin during this step (Institute for 

Healthcare Improvement, 2014; The W. Edwards Deming Institute, 2014). The QI team utilized 

run charts to plot weekly diabetes preventative care data specific to the selected priority measure 

to determine the response to the implemented changes. 

Study 

De-identified EHR queries of the priority diabetes preventative care practices were 

collected on a weekly basis through chart reviews of patients with T2DM seen during the 
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preceding week. Eight-weeks of intervention outcome data were analyzed using run charts and 

were representative of changes that occurred over the course of the implementation period; data 

were represented in weekly intervals as a percentage rate of completion. A run chart is a graph 

that displays data over time and may be used to assess the effectiveness of change (Institute for 

Healthcare Improvement, 2015b). The post intervention data were compared to six weeks of pre-

intervention for the selected diabetes preventative care practice to evaluate if the practice change 

resulted in improvement of the prioritized T2DM diabetes preventative care standard. 

Act 

During this final step of the QI project, modifications are made to the intervention based 

on the lessons learned during the previous steps (Minnesota Department of Health, 2014). The 

DNP student provided feedback to the QI team. Post intervention interviews with the 

stakeholders were conducted to gather feedback on the intervention including convenience and 

acceptability of the intervention, in addition to, suggestions for continued improvement. Based 

on the results, EPC clinic stakeholders had the option to standardize and expand changes to a 

larger scale. If the desired outcomes for the QI project were not achieved, the stakeholders could 

elect to repeat the PDSA cycle by either modifying the intervention or developing a new plan of 

action (Institute for Healthcare Improvement, 2014; Minnesota Department of Health, 2014). 

The PDSA cycle is ongoing with continuous modifications to change based on outcomes and 

need for improvement (Taylor et al., 2014).  

Summary 

This chapter addressed ethical standards of conduct for the anticipated QI project at EPC 

clinic. An overview of the clinic setting was discussed including clinic location, staff scheduling, 
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patient census and demographics, and payer sources. Methods for recruiting and engaging staff 

in the project was reviewed. An overview of the guiding PDSA framework that will guide this 

QI project and SQUIRE formatting structure was discussed. An outline of actions to be 

performed in each phase of the Plan-Do-Study-Act cycle was reviewed. Finally, an overview of 

data collection and analysis to evaluate the QI intervention and practice change was discussed.  
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CHAPTER 3: RESULTS 

This QI project was developed and implemented in conjunction with the stakeholders at 

EPC in Mesa, Arizona. The primary aim of this QI project was to identify factors contributing to 

the low rates of diabetes preventative care practices of diabetic foot exams, annual dilated eye 

examination referrals, annual urine microalbumin assessment, smoking cessation education, and 

recommendations for PPSV23 vaccination for adults diagnosed with T2DM and receive their 

care at EPC. In collaboration with EPC stakeholders, a practice change intervention specific to 

resolving the low rates of select diabetes preventative care practices was developed and 

implemented at EPC.  

Nature of Setting and Improvement Intervention 

This QI project was conducted at Edmund Primary Care (EPC), a NP owned family 

practice in Mesa, Arizona. The clinic processes and patient care are overseen by one full-time 

family NP. There are three MAs employed at EPC, one full-time and two part-time. The clinic 

provides services to an array of patients from young children to older adults with less than 5% of 

the patient population with a diagnosis of T2DM. Payer sources for care provided include private 

insurance, Medicare, Medicaid and self-pay. 

The NP at EPC is very committed to providing the highest level of care to her patients 

and promotes an environment open to positive change. Since the establishment of EPC, the NP 

has continued to seek ways to improve her practice and strongly endorses the integration of care 

based upon reliable, evidence-based guidelines. Although the NP routinely reflects upon the care 

she provides, a formal QI evaluation and intervention has never been conducted at EPC. With the 

recent changes to health care reimbursement from CMS, the NP recognized this as an 
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opportunity to perform a formal evaluation of the diabetic care she was providing and make 

changes to satisfy reimbursement requirements. An initial evaluation of preventative care 

practices for patients with T2DM from August to December 2014 demonstrated a deficiency in 

care that resulted in the conception of this QI project. The NP and MAs, served as the project 

stakeholders, but the NP was responsible for making the final decisions during the course of the 

QI project. 

PDSA 

Plan 

There were three planning meetings facilitated by the DNP student with EPC 

stakeholders in October 2015. The proceeding sections will outline the content and actions 

performed at each of these planning meeting leading up to the implementation of the selected 

intervention. 

October 6, 2015. This was the initial meeting with EPC stakeholders including the NP 

and the three MAs. The DNP student presented a PowerPoint lecture outlining subtypes of 

diabetes, risk factors, pathophysiology of T2DM and the recommended 2015 ADA screening 

measures for patients with T2DM. EPC’s baseline T2DM screening data from 2014 were 

reviewed; in addition, the stakeholders were presented with both local and national statistics. The 

PowerPoint presentation concluded with an introduction to the PDSA cycle as it relates to QI.  

The DNP student facilitated a brainstorming session during this meeting using an 

Ishikawa or Fishbone diagram (Figure 4) to conduct a root-cause analysis. The stakeholders 

discussed all potential causes contributing to low implementation rates of diabetic preventative 

care measures (Figure 5). The fishbone diagram assisted the stakeholders in identifying key 



 
 
 

 
41 

factors contributing to the problem and further narrowing down the root-cause. The stakeholders 

concluded that inefficient documentation of preventative care measures was directly contributing 

to low rates of diabetic preventative care measures in EPC. Facilitated by the DNP student, the 

stakeholders discussed potential modifications to the documentation of patient encounters to 

remedy the identified problem. The concept of integrating an electronic flow sheet was discussed 

among the stakeholders; however, due to very limited and off-site technical support from 

drchrono it was decided that piloting a paper flow sheet would be an ideal intervention for the 

first PDSA cycle. By starting with a paper flow sheet, the staff would be able to test the efficacy 

and efficiency of a flow sheet before investing countless hours developing an EHR template. The 

flow sheet, later titled the Diabetic Assessment Flow Sheet (DAFS), would provide a place to 

document the completion of recommended preventative care practices for diabetic patients. 

Although DAFS would list all recommended screening measures, the stakeholders decided to 

focus primarily on the response rates for Hgb A1C, urine microalbumin, optometry referrals and 

foot exams. The stakeholders agreed a goal of 90% rate of completion for the selected 

preventative care measures following the completion of the project would be ideal.  

The DNP student assigned tasks for the stakeholders to complete prior to the next 

scheduled meeting. The NP was responsible for providing the DNP student with updated 

preventative care data for Hgb A1C, urine microalbumin, optometry referrals, and foot exams for 

the six weeks before the implementation of the intervention. This DNP student assigned the lead 

MA the task of outlining the current check-in and triage process for EPC patients that would later 

assist the stakeholders with identifying process changes necessary to integrate the DAFS into 

daily practice. The DNP student would be responsible for generating a process map of the 
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current clinical processes once an outline was received from the lead MA. Additionally, the DNP 

student would be responsible for developing a preliminary flow sheet to present at the next 

scheduled meeting. 

Equipment Process People

Environment Materials Management

Edmund Primary Care- Fishbone Diagram

Pre-visit 
preparation

MA with dual role

MA process 
undefined

Patient education

No alert system Referrals No FT receptionist

Lack of EHR 
support services

No defined diabetes 
process

Medical assistants

Problem Statement

drchrono EHR Provider driven Nurse practitioner

Low rates of diabetes 
preventative care 

practices

Limited clinic space Education material 
needed

Support 
improvement

Shared reception 
desk

chux Staff support 
change

Monofilament

Reflex hammer

No DM foot exam 
form

wooden cotton-
tipped applicators

 

FIGURE 5. Edmund Primary Care Fishbone Diagram 

October 22, 2015. The second meeting with the stakeholders occurred two weeks after 

the first session to allow adequate preparation time. An updated run chart reflecting the previous 

six weeks of data from September 9 to October 20 for Hgb A1C, urine microalbumin, optometry 

referrals and diabetic foot exams was presented to the stakeholders. During this meeting, the 
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DNP student presented the preliminary DAFS to the clinic stakeholders. As a group, suggestions 

for improvement were recorded on the preliminary sheet that was to be updated and reviewed 

again prior to implementation. Upon further discussion of the selected screening measures to be 

monitored the DNP student discovered that EPC did not have a standardized process for 

documenting diabetic foot exams. The NP had simply been relying on a normal skin assessment 

in her physical exam template to document assessment of diabetic skin. However, the 

recommended comprehensive diabetic foot exam advises assessment of three key areas 

including: inspection of dermatologic and musculoskeletal condition; neurological assessment 

using 10-g monofilament plus either vibration sensation, pinprick sensation, ankle reflexes, or 

vibration perception threshold; and vascular assessment checking either pedal pulses or ankle-

brachial index (ABI) (Boulton et al., 2008). These components must be documented to satisfy 

completion of a comprehensive diabetic foot exam. The NP recommended development of a 

documentation sheet for the diabetic foot exam to streamline and simply the assessment process. 

The NP opted to use the 10-g monofilament with pinprick sensation for the neurological 

assessment and pedal pulse assessment for the vascular component.  

A process map of current EPC patient check-in and triage processes (Figure 7) was 

presented to the stakeholders based upon the correspondence from the lead MA. The 

stakeholders actively discussed necessary process changes required to successfully integrate both 

the DAFS and diabetic foot exam sheet. Figure 8 represents the changes recommended by EPC 

stakeholders to augment integration of the documentation sheets.  



 
 
 

 
44 

 
FIGURE 6. Edmund Primary Care Pre-intervention Processes. 
 

FIGURE 7. Edmund Primary Care Proposed Process Changes. 
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The DNP student’s tasks for the upcoming meeting were to construct the diabetic foot 

exam form, make final revisions to the DAFS, and put together pre-intervention run charts 

reflecting data from September 9th to October 20th. The QI team also selected the “go live” date 

for the DAFS and diabetic foot examination sheet for Monday, November 2nd. The intervention 

period proceeded to Thursday, December 31st. The NP would be responsible for reporting 

aggregate, de-identified data to the DNP student to input on run charts.  

October 28, 2015. This was the final meeting prior to the scheduled implementation of 

the intervention on November 2nd. The stakeholders reviewed the final version of the DAFS and 

provided their approval. The newly created diabetic foot examination sheet and questionnaire 

(Appendices G & H) were presented to the stakeholders. The foot examination sheet was 

constructed based on recommendations from the ADA. The NP was pleased with the result of the 

new foot examination sheet but had recommended enlarging the font on the questionnaire to 

allow easier reading for patients. 

The team of stakeholders reviewed the final changes to clinic processes and performed a 

mock run-through of the updated processes incorporating the newly added forms. The 

stakeholders all voiced and demonstrated their understanding of the process. The NP decided the 

MA would start reviewing and making adjustments to the clinical scheduling package on Friday, 

October 29th to prepare for the upcoming week’s patients. Editorial changes to the foot exam 

questionnaire would be done following the meeting and emailed to the stakeholders for final 

authorization.  
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Do  

Chart preparation for the “go live” of DAFS and foot examination sheet began on Friday, 

October 30th. Weekly charts would continue to be prepared every Friday by a MA for the 

scheduled appointments for the next week. Chart preparation starting October 30, 2015 included 

the DAFS and diabetic foot exam sheet for upcoming T2DM patient appointments. Starting on 

October 30, diabetic patient appointments were adjusted to reflect the purple color block agreed 

upon by the stakeholders to improve patient identification. All new appointments for patients 

with T2DM appeared as a purple block on the scheduling package; patients with existing 

appointments had adjustments made on a week-by-week basis on the Friday chart preparation 

day. All non-T2DM patient appointments remained the standard blue block. The MA also 

included the updated order form sheet that was modified to include specific order boxes for urine 

microalbumin and optometry referrals (Appendix E). 

Patient exam rooms were stocked with supplies necessary for a comprehensive diabetic 

foot exam including chux, 10-g monofilaments, and cotton tipped applicators. The cotton tipped 

applicators would be used to assess pinprick sensation when the wooden handle was broken. The 

DNP student conducted brief, bi-weekly meetings with EPC to assess the progress of the 

intervention and any problems encountered. The DNP student remained available for any 

questions or concerns during the course of the intervention. Aside from one patient who had the 

DAFS overlooked during the first week of implementation, the staff was able to follow the 

process changes during the implementation period without difficulty. The overlooked DAFS 

form was quickly identified and completed by the NP for scanning into the EHR; no further 

problems were encountered with patient documentation. The NP was responsible for reporting 
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all de-identified data to the DNP student for final analysis. Final data from the intervention 

period were collected at the completion of the implementation period and inputted into run charts 

using Microsoft Excel.  

Study 

A total of 26 diabetic patient encounters occurred over the course of eight-weeks. Of 

these encounters, the DAFS and diabetic foot exam sheet was used 100% of the time to 

document patient assessments. The rate of diabetes preventative care practices for Hgb A1C, 

urine microalbumin, diabetic foot exams and referrals for optometry all demonstrated an 

improvement from the pre-intervention rates. All monitored preventative care measures 

demonstrated a positive percent change from the baseline six-week pre-intervention mean. The 

respective percent of change for each preventative care measure, as noted in blue below is as 

follows: A1C 7%; urine microalbumin 43%; diabetic foot exams 150%; and referrals to 

optometrist 43%. The diabetic foot exam had by far, the most significant improvement. Figures 8 

to 11 represent eight weeks of intervention data mapped out on run charts for Hgb A1C, urine 

microalbumin, diabetic foot exams, and referrals to optometry. 
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FIGURE 8. Run Chart of Hemoglobin A1C.  
 
 

FIGURE 9. Run Chart of Urine Microalbumin Screening.  

DAFS Initiated 
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FIGURE 10. Run Chart of Diabetic Foot Exam Assessment.  
 
 

FIGURE 11. Run Chart of Referrals to Optometry.  
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Act 

A final meeting facilitated by the DNP student was conducted following the completion 

of the QI project. Overall, the stakeholders felt the DAFS was very successful with improving 

rates of the selected diabetic preventative care measures. The NP indicated that the DAFS 

“provided a gentle reminder of things being missed” and the diabetic foot exam forms provided a 

reminder of performing a correct diabetic foot exam (Edmund, 2016). EPC clinic has continued 

using the diabetic patient profile in the scheduling system to assist with easily identifying 

patients with T2DM. They have also continued to use the DAFS and diabetic foot exam sheets. 

The NP did mention that a possible pitfall “is missing the flow sheet at the next visit as it is not 

directly attached to a visit; just floating in the chart” (Edmund, 2016). The NP stated, “we are 

definitely going to continue but we need to eventually translate the form to an electronic version 

at some point in time” (Edmund, 2016). 

Summary 

This chapter reviewed the PDSA cycle as performed by the QI team at EPC. A root cause 

analysis was conducted using a fishbone diagram to aid in identifying a cause for low 

implementation rates of diabetic preventative care measures. Inconsistent documentation was 

identified as the primary contributor. In collaboration with the stakeholders, the DAFS and foot 

examination sheet were developed by the DNP student to address the problem. Each planning 

meeting with the QI team was outlined. The ‘Do’ phase reviewed the actual implementation of 

the intervention. The results for the selected diabetic preventative care measures including Hgb 

A1C, urine microalbumin, diabetic foot exams, and referrals to optometry were presented on run 
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charts under the ‘Study’ phase. Finally, in the ‘Act’ phase, a post-discussion meeting with the QI 

team evaluating and reflecting upon the intervention was performed. 
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CHAPTER 4: DISCUSSION 

Summary 

This QI project was conducted in a NP owned and operated primary care clinic in Mesa, 

Arizona. The PDSA team was comprised of the clinic family NP and MAs who were all 

committed to improving patient care and clinic practices for the patient population diagnosed 

with T2DM. The stakeholder buy-in and motivation to improve patient care was a driving factor 

influencing the positive outcomes for this QI project.  

An analysis of diabetes preventive care practices data from August to December 2014 at 

EPC clinic demonstrated substandard rates compared to local and national statistics. This QI 

project’s primary aim was to identify factors contributing to the substandard implementation of 

diabetes preventative care practices. With the use of a fishbone diagram (Figure 5), a root cause 

analysis was completed with the EPC stakeholders during the initial planning meeting. The 

stakeholders identified inconsistent chart documentation as the principal factor contributing to 

the problem of low rates of preventative care measures for diabetic patients. Based upon this 

finding, the DAFS and foot exam documentation sheets were developed to address the problem. 

The DAFS included all recommended ADA preventative care practices per the 2015 ADA 

recommendations for diabetes care (ADA, 2015); however, only preventative screening measure 

for Hgb A1C, urine microalbumin, diabetic foot exams and optometry referral rates were 

monitored for this QI intervention. The DAFS was expected to improve implementation rates of 

the selected diabetes preventative care measures by providing a consistent method for 

documenting patient care for the diabetic population at EPC.  
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During the course of clinical process adjustments to incorporate the DAFS, the DNP 

student identified the need for a method to correctly document a diabetic foot exam. This 

discovery led to the development of a diabetic foot exam questionnaire and documentation sheet 

that was included with the DAFS. Although this was an extra, unanticipated step, the 

incorporation of the foot exam sheet was highly beneficial to improving the completion of the 

diabetic foot exam and overall rates of improvement.  

The most significant strength from the QI project was the cohesiveness of the QI team 

and their dedication to improving patient care. Although the staff demonstrated a strong sense of 

teamwork from the start of this QI project, this positive attribute became more apparent as 

project progressed. The process of defining specific roles for each team member during a patient 

encounter, as opposed to a provider driven environment, allowed the NP and MA to work 

together more efficiently to deliver quality patient care and insure consistent implementation of 

the DAFS and diabetic foot exam sheets.  

Interpretations 

The management of T2DM is a multifaceted process that requires a comprehensive plan 

of care and collaboration among health care professionals to achieve optimal patient outcomes 

(ADA, 2015). In addition to this, continuous evaluation of patient care processes and quality 

indicators is essential to ensuring optimal management of patients with T2DM. Taking into 

account that nearly 80% of diabetes related care is delivered by primary care providers, the need 

to identify methods of improvement for clinical processes which will impact the quality of care 

and overall outcomes for patients with T2DM is imperative (O’Conner et al., 2011). Research 

has demonstrated that preventative care strategies that aim to reduce the incidence and 
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progression of diabetes-related complications are an effective method to reduce overall health 

care costs, morbidity and mortality (Montiel et al., 2012). Clinical decision support (CDS) 

systems can be a valuable asset to providing safe, quality patient care in the primary care setting 

(O’Conner et al., 2011) and have the potential to improve patient care if properly developed and 

implemented to meet the specific needs of the healthcare provider and patient.  

Several studies have demonstrated the effectiveness of CDS as a method to improve the 

quality of care, enhance health outcomes, reduce or avoid errors and adverse events, improve 

efficiency, reduce health care associated costs, and improve patient and healthcare provider 

satisfaction (CMMS, 2014). Clinical decision support encompasses an array of tools including, 

“computerized alerts and reminders…, clinical guidelines, condition specific order sets, focused 

patient data reports and summaries, documentation templates, diagnostic support, and 

contextually relevant reference information” (CMMS, 2014, p. 2). 

This QI project utilized CDS in the form of a paper flow sheet based upon the 2015 

ADA’s recommendations for patient care, in addition to, a diabetic foot exam sheet to augment 

patient care processes. Results from the project demonstrated significant improvements in 

process outcomes for selected preventative care practices including urine microalbumin, referrals 

to optometry, Hgb A1C and the diabetic foot exam. Patient outcomes were not evaluated due to 

the limited timeframe for implementation. In a similar study conducted in a small primary care 

practice, Umar-Kamara and Tuft (2013) examined the effects of a patient care flow sheet on 

improving patient care processes (diabetic foot exam, dilated eye exam, and urine microalbumin 

screening) and intermediate outcomes for Hgb A1C and blood pressure control. Their results 

demonstrated similar outcomes to EPC for patient care processes with significant improvements 
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between pre- and post-QI intervention screening rates for diabetic foot exams and urine 

microalbumin (Umar-Kamara & Tufts, 2013). No statistically significant changes were observed 

for Hgb A1C and blood pressure control (Umar-Kamara & Tufts, 2013). 

Gavran, Batic-Mujanovic, Brkic and Nuhbegovic (2009) evaluated the efficacy of adding 

special flow sheets for patients with diabetes and hypertension to assess the impact on blood 

pressure for patients in 20 family medicine clinics. Inclusion criteria included: age 18 years or 

older, diagnosis of T2DM, presenting at intervention clinic at least one time before and one time 

after intervention implementation, and followed by family physician without specialty 

(endocrinologist) consultation (Gavran, Batic-Mujanovic, Brkic, & Nuhbegovic, 2009). The flow 

sheet contained 13 parameters including blood pressure. Results of the retrospective analysis of 

charts from May 2005 to May 2007 demonstrated improved documentation of BP and a 

statistically significant decrease (P<0.0001; P<0.001; P<0.01) in BP reflecting values <130/85 

mmHg in 10 of the 20 clinics (Gavran et al., 2009). 

Habn, Ferrante, Crosson, Hudson and Crabtree (2008) conducted a cross sectional 

analysis to “evaluate the effectiveness of a facilitated team-building intervention in improving 

adherence to guidelines for multiple chronic diseases” conducted at 54 family medicine practices 

(Habn et al., 2008, p. 236). Flow sheets were used to document process and outcome data for 

diabetes with a primary outcome of interest focused on adherence to diabetes guidelines 

recommended by the National Diabetes Education Program (Habn et al., 2008). Diabetes 

assessment, treatment, and target attainment were scored for a total possible of 100 points for 

each category. Results demonstrated flow sheets were used in 23% of the medical records 

surveyed and use was associated with better mean guideline adherence scores for assessment and 
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treatment of diabetes, but not for intermediate patient outcome targets including Hgb A1C, LDL, 

and BP. The authors concluded that flow sheets can be used as a tool to improve assessment and 

treatment of diabetes, but further research is needed to assess additional variables influencing 

target outcomes and the use of flow sheets (Habn et al., 2008).  

A prospective, randomized controlled trial by Dexheimer et al. (2013) sought to 

investigate the the effectiveness of a computerized asthma detection system in improving the 

time of disposition decision and guideline adherence for patients with acute asthma exacerbation. 

The computer system was programmed to identify pediatric patients aged 2 to 18 checking into a 

pediatric emergency department (ED) for acute asthma exacerbation. Patients were randomized 

into control (standard process of care) and intervention (asthma protocol) groups. For 

intervention patients, the computerized system automatically generated an evidence based 

practice protocol accompanied with an asthma care flow sheet which was adapted from the 

National Heart Lung and Blood Institute guidelines for acute asthma care (Dexheimer et al., 

2013). The flow sheet was one page and the attached protocol was eight pages long (Dexheimer 

et al., 2013). Results between the control and intervention groups did not demonstrate a 

difference in median time to disposition, rates of hospital admissions, and ED length of stay 

(Dexheimer et al., 2013). The authors concluded that despite a high level of support from the ED 

staff, no significant changes were observed; they suggest that the busy environment of an ED 

was not conducive to supporting a lengthly flow sheet and protocol. This observation suggests 

that although several studies have demonstrated increased adherence to clinical care processes 

with the use of flow sheets as a CDS in primary care setting, the use of flow sheets for this 

purpose may be limited in larger and faster paced environments.  
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A systematic review of randomized controlled trials (RCT) from 1988 to April 2009 

aimed at reviewing the effectiveness of evidence based medine (EBM) tools to improve the 

quality of care for patients with T2DM was conducted by de Belvis, Pelone, Biasco, Ricciardi 

and Volpe (2009). A total of 1797 abstracts were found with only 13 studies meeting all 

inclusion criteria (RCT of one or more interventions, measured guidelines adherence, morbidity, 

mortality or another QOC, and included patients with T2DM) for the review. The study results 

identified three major categories of EBM tools including educational training programs, audit 

methodology coupled with training programs, and information and communiation technology 

(ICT) with and without training programs (de Belvis et al., 2009). Educational training 

interventions were associated with better clinical outcomes (e.g., Hgb A1C, lipid, BP, etc.) Audit 

and training interventions demonstrated no statistically significant differences for outcomes 

between control and intervention groups for the studies reviewed. Information and 

communication technology instruments “showed improvements in both primary and secondary 

outcomes in patients in the treatment group” (de Belvis et al., 2009, p. 129). Clinical decision 

support is categorized under ICT which demonstrated significantly improved compliance to 

clinical guidelines by healthcare providers.  

Each of the studies discussed above evaluated the effectiveness of CDS on process and 

patient outcomes. Most studies demonstrated positive effects on process outcomes with the use 

of flow sheets, however, most studies failed to demonstrate changes to overall patient outcomes. 

These findings for improved process outcomes are consistent with the results from this QI 

project, however, overall patient outcomes were not assessed due to the short length of the 

intervention. Further investigation on methods to improve overall patient outcomes, either alone 
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or in combination with CDS, is necessary to identify techniques to improve the management of 

patients with chronic health conditions such as T2DM.  

Limitations 

The small census of diabetic patients who received care at EPC during the intervention 

period was a significant limitation to this QI project. Although, the small sample size 

demonstrated significant improvements in all selected preventative care practices, one must 

consider if this had been a clinic servicing a greater number of patients diagnosed with T2DM, it 

is very likely that documented improvements in the selected process measures may not have 

been as dramatic. Replication of the DAFS in a health center servicing a larger population of 

diabetic patients is recommended to better ascertain the effectiveness of flow sheets in adhering 

to recommended diabetic standards of care. Moreover, this QI project only conducted one PDSA 

cycle focused on analyzing process measure outcomes and did not consider overall patient 

outcomes due to the limited time frame for implementation. To further build upon this QI 

project, additional cycles of the PDSA process that further evaluate patient outcomes are 

warranted to support the effectiveness of the DAFS not only on improving process measures but 

overall patient outcomes as related to diabetes care.  

Significance to Nursing 

This QI project is significant to advance practice nursing in that it emphasizes the 

importance of implementing a system to evaluate the quality of care being delivered. These 

measures are important to providing safe, efficient, quality care; in addition to satisfying 

reporting requirements for reimbursement of health care services for Medicare and Medicaid 

patients. Within the U.S. there are over 205,000 licensed NPs, with approximately 61% 
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practicing in primary care settings (AANP, 2015). In 22 of 50 U.S. states, including Arizona, 

NPs have been granted full practice authority which is defined as the ability for NPs “to evaluate 

patients, diagnose, order and interpret diagnostic tests, initiate and manage treatments—

including prescribe medications—under the exclusive licensure authority of the state board of 

nursing” (AANP, 2016, p. 1). As a result, a growing number of NPs have begun establishing 

their own private practice clinics, which adds the additional responsibility of managing a 

functional business that abides by both local and national regulations. With that being said, the 

NP who operates his/her own private practice must be cognizant of the evolving regulations on 

health care reimbursement.  

This project demonstrates the effectiveness of NPs in managing patients with complex 

health conditions such as T2DM with a goal of improving and sustaining QI measures. This QI 

project demonstrated the role of the DNP prepared NP in critically assessing current patient care 

practices, designing and facilitating the implementation of an intervention to improve 

preventative care practices for patients with T2DM, followed by evaluation of a change process. 

Prior to the development of this project, this DNP student discussed with the clinic NP the 

potential of this project serving as an example of a QI initiative to be disseminated to other NPs 

in the Journal for Nurse Practitioners. The publication of this project would highlight the 

advanced training of the DNP prepared NP on “focusing heavily on practice that is innovative 

and evidence-based, reflecting the application of credible research findings” (American 

Association of Colleges of Nursing, 2006, p. 3). This project is an example of the integration of 

the foundational characteristics as outlined in the Essentials of Doctoral Education for Advanced 

Nursing Practice.  



 
 
 

 
60 

Conclusion 

This QI project was developed in conjunction with the stakeholders at EPC to meet the 

specific needs of a subgroup of patients who receive care at the clinic. The DAFS and diabetic 

foot exam sheet were successful with improving process outcomes for the selected preventative 

care practices including Hgb A1C, urine microalbumin, diabetic foot exam, and optometry 

referrals. The EPC staff were able to easily adjust their work processes to accommodate the 

integration of the DAFS and diabetic foot exam documentation sheets into their daily routines. 

They demonstrated a willingness to adjust to change to improve patient quality of care, which 

positively impacted the usefulness of the DAFS and foot exam documentation sheet. This initial 

PDSA cycle assessed the effectiveness of the DAFS and foot exam sheet to improve rates of 

diabetic preventative care measures with positive improvements observed. Future PDSA cycles 

will focus on identifying methods to seamlessly integrate the DAFS and foot exam sheet into the 

EHR. Additionally, further evaluation of the impact on actual patient outcomes would add to the 

strength of the DAFS and the usefulness of the foot exam sheet. 
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APPENDIX A: 

LEVELS OF EVIDENCE HIERARCHY 
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(Polit & Beck, 2012) 
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APPENDIX B: 

AMERICAN DIABETES ASSOCIATION (ADA) EVIDENCE GRADING SYSTEM 
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(American Diabetes Association, 2015, p. S2) 
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APPENDIX C: 

EDMUND PRIMARY CARE PERMISSION TO CONDUCT QUALITY IMPROVEMENT 

(QI) PROJECT 
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APPENDIX D: 

INSTITUTIONAL REVIEW BOARD NOTICE – THE UNIVERSITY OF ARIZONA 
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1618 E. Helen St.
P.O.Box 245137
Tucson, AZ 85724-5137
Tel: (520) 626-6721
http://orcr.arizona.edu/hspp

Human Subjects
Protection Program

 

Date: September 18, 2015
Principal Investigator: Kendra Marie Wilson
Protocol Number: 1509124150
Protocol Title: Improving the Rate of Diabetes Preventative Care Practices in a Nurse

Practitioner Owned Family Clinic: A Quality Improvement Project

Determination: Human Subjects Review not Required

The project listed above does not require oversight by the University of Arizona because
the project does not meet the definition of 'research' and/or 'human subject'.

• Not Research as defined by 45 CFR 46.102(d): As presented, the activities described
      above do not meet the definition of research as cited in the regulations issued by the U.S.
       Department of Health and Human Services which state that "research means a systematic  
       investigation, including research development, testing and evaluation, designed to
       contribute to generalizable knowledge".

• Not Human Subjects Research as defined by 45 CFR 46.102(f): As presented, the
       activities described above do not meet the definition of research involving human
      subjects as cited in the regulations issued by the U.S. Department of Health and Human
      Services which state that "human subject means a living individual about whom an
      investigator (whether professional or student) conducting research obtains data through  
      intervention or interaction with the individual, or identifiable private information".

Note: Modifications to projects not requiring human subjects review that change the nature
of the project should be submitted to the Human Subjects Protection Program (HSPP) for a new
determination (e.g. addition of research with children, specimen collection, participant
observation, prospective collection of data when the study was previously retrospective in
nature, and broadening the scope or nature of the research question).  Please contact the
HSPP to consult on whether the proposed changes need further review.

The University of Arizona maintains a Federalwide Assurance with the Office for Human
Research Protections (FWA #00004218).
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APPENDIX E: 

EDMUND PRIMARY CARE UPDATED ORDER SHEET 
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APPENDIX F: 

DIABETES ASSESSMENT FLOW SHEET 

 



 
 
 

 
73 

Diabetes Assessment Flow Sheet
Patient name: Gender:
DOB:

Care Frequency Date:                                  Date:      Date:      Date:    
Complete history & 
physical exam

Initial visit & 
annually

Blood pressure 
Goal: <140/90 Every visit

Weight & BMI Every visit

A1C Goal: <7%
Every 3 or 6 
months

Fasting lipid panel Annually

Urine 
Microalbumin Annually

eGFR Annually

Influenza Flu Season

PPSV23 1-2 doses

Hepatitis B 3 doses

Comprehensive 
foot exam Annually
Visual foot 
inspection Every visit

PHQ-9 Annually/PRN
Medication 
reconciliation Every visit

�  if prescribed Insulin_________ Insulin_________ Insulin_________ Insulin_________

C if not indicated Orals__________ Orals__________ Orals__________ Orals__________

D if declined ACE/ARB______ ACE/ARB______ ACE/ARB______ ACE/ARB______

A if adjusted Statin_________ Statin_________ Statin_________ Statin_________

X if stopped ASA__________ ASA__________ ASA__________ ASA__________

DSME referral 

Podiatry referral

Optometry referral

Comments

LDL
HDL
Triglycerides

LDL
HDL
Triglycerides

LDL
HDL
Triglycerides

LDL
HDL
Triglycerides

Declined

Declined

Declined Declined Declined Declined

Declined Declined Declined

Declined Declined Declined
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APPENDIX G: 

EDMUND PRIMARY CARE DIABETIC FOOT EXAM QUESTIONNAIRE 
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Please	answer	the	following	questions	regarding	your	feet.	As	a	diabetic	patient,	it	is		
important	to	monitor	the	health	of	your	feet	to	monitor	or	even	prevent	complications
	such	as	loss	of	protective	sensation,	ulcerations,	or	infections.

Do	you	have	a	history	of	a	foot	ulcer?
Do	you	have	a	foot	ulcer	now?
Do	you	have	any	foot	deformity?
Do	you	have	any	burning	or	tingling	in	feet?
Have	you	noticed	any	color	or	temperature	changes?
Do	you	have	any	loss	of	sensation	in	your	feet?
Do	you	have	a	history	of	an	amputation?
Do	you	have	any	visual	impairment?
Do	you	smoke?

Patient	Questionnaire

Patient name: Gender:
DOB:

NO YES
NO YES
NO YES

YES
NO YES
NO YES

NO YES
NO YES

NO
NO YES
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APPENDIX H: 

EDMUND PRIMARY CARE DIABETIC FOOT EXAM FORM 

 



 
 
 

 
77 

VISUAL	ASSESSMENT

MUSCULOSKELETAL

VASCULAR	ASSESSMENT
Left Right

Dorsalis	pedis	pulses

Posterior	tibial	pulses

NEUROLOGICAL	ASSESSMENT
Left Right

Pinprick	Sensation

Comprehensive	Diabetic	Foot	Examination

10g	Monofilament:	mark	an	"X"	where	sensation	absent

Normal: warm, dry, intact w/ even hair distribution, no ulcerations, nail beds pink, cap refill <3 sec

callous cracking dry edema erythema fissures
thin

increased temp

maceration ulceration

Normal: No musculoskeletal abnormalities

Intact
Absent

Intact
Absent

decreased temp nails discolored dystrophic nails

fragile hairless
other

bunion charcot claw toe hammer toes

Intact
Absent

Intact
Absent

Intact
Absent

Intact
Absent
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