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ABSTRACT 

Background: Over the last 60 years diabetes rates have risen sharply from less than 1% to 

nearly 8% of Americans diagnosed with diabetes. The increase has disproportionately impacted 

lower-income and minority members of society placing much of the burden on Federally 

Qualified Health Centers in both rural and urban populations. The American Diabetes 

Association (ADA) produces guidelines for the monitoring of care, principally though HbA1c 

levels. Further, the ADA has moved from an annual guideline update to a continually evolving 

document increasing the burden of education on providers.  

Purpose: To evaluate if providing educational updates on diabetes care, as a quality 

improvement measure, impacts clinical behavior, by way of increased levels of HbA1c 

assessment in guideline-recommended patients.  

Methods: Non-experimental, pre-test, post-test, one-group design, assessing short-term 

knowledge improvement after, lecture style, educational update along with a simple comparison 

of the rate at which providers assess patients for HbA1c control before and after updated diabetes 

protocol and medication education.  

Results: After completion of the educational update there was a modest improvement of 15.5% 

in post-test scores when compared to pre-test results. Comparing the 30-days prior to the 30days 

post educational update the rate of missed assessment opportunities fell from 13.3% to 7.2% or a 

positive change of 6.1% or a nearly 46% reduction in missed assessments.  

Conclusion: Overall, the quality improvement effort to provide educational updates on current 

ADA guidelines appears to have had a positive impact on increasing the rate of HbA1c 

assessment at a local level  
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INTRODUCTION 

Background Knowledge 

Within the United States, from 1958 to 2015, the percentage of Americans’ with diabetes 

has risen from 0.93% in 1958 to 7.40% in 2015 and represents a significant increase in the 

number of individuals diagnosed with diabetes, which is now totaling over 23 million (CDC, 

2017a). This rise includes both type 1 and type 2 diabetes in both the young and old (CDC, 

2017b; Urakami, 2017) and is continuing to worsen (CDC, 2017b). The significant growth, in 

cases of diabetes, disproportionally and negatively impacts sociodemographic groups that are 

predominately low income and lower education, with an incidence rate nearly two times greater 

in those with less than a high school diploma (CDC, 2017b). Many cities with high levels of 

socioeconomic depression are medically served by Federally Qualified Health Centers (FQHC). 

For this reason, the Bureau of Primary Health and the Centers for Medicare and Medicaid have 

instituted tracking and improvement guidelines for FQHCs focusing on the needs most prevalent 

in society that can be impacted by improved access and quality of healthcare. Improvement of 

diabetic outcomes through HbA1c tracking of all diagnosed patients with type 1 and type 2 

diabetes is one such required item of focus for FQHC (Bureau of Primary Health Centers, 2017).  

The overall impact of HbA1c control on the health outcomes for diabetic patients can 

have significant impacts including reduced levels of morbidity, mortality, reduced health care 

costs, and improved quality of life (Kariburyo et al., 2016). The management and control of 

HbA1c levels is beneficial to patients but is also in the public interest as it can reduce healthcare 

costs, hospitalizations and improve health overall, thus advanced nursing care should seek to 

improve tracking, management, follow-up, and education in diabetic patients. Further the use of 
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HbA1c as a marker for glucose control over a two- to three-month period is the recommended 

standard (Shepard, Airee, Dake, McFarland, & Vora, 2015) it should also be understood that 

quality care provided by nurse practitioners (NP) must consider conditions that may limit the 

reliability of HbA1c in various populations (Shepard et al., 2015). Advanced practice nurses are 

ideally suited to bring multifaceted patient-focused care to the management of HbA1c in diabetic 

patients, improving health and limiting long-term sequelae (Franklin, 2014). Advance practice 

nurses (APNs) have been shown to improve quality of care and outcomes in many settings, 

including primary care, and research has shown that APNs provide increased access to care, 

spend increased amounts of time educating patients and have demonstrated improved outcomes 

in diabetic care (Powell, Engberg, & Siminerio, 2018).  

Local Problem 

In Pima County, like nationally, diabetes continues to be a leading cause of mortality and 

has significant health, quality of life, social and economic impacts (Pima County Health 

Department, 2018). The most recent community health assessment shows that the estimated 

percentage of the adult population with diabetes is 13.11%, higher than Maricopa County 

(11.42%) and the state of Arizona (10.66%) (Pima County Health Department [PCHD], 2018). 

Further, across Pima County, the rate of uncontrolled HbA1c per 100s is disproportionately 

greater in primary care areas (PCA) that also have the lowest educational attainment, highest 

levels of poverty, and lower levels of access to medical care (PCHD, 2018). FQHCs are a 

primary access point to health care in many of these areas and often bear the burden of caring for 

high levels of diabetic patients, often with stressful, underfunded and limited resource 
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circumstances where provider training is critical to improved outcomes and overall patient health 

(PCHD, 2018). 

In an effort to reduce the negative effects of diabetes and comply with federal regulation 

for FQHC, St. Elizabeth’s Health Center (SEHC) is working to increase the rate of assessment of 

HbA1c, thus improving identification of patients that need interventions. Currently, the 

percentage of patients maintaining their HbA1c goal level below ‘9.0’ is 56% and the established 

goal level is 70% of patients (Krugat, personal communication, January 22, 2018). It is not only 

a federal regulation to track HbA1c levels but also the standard of care established by the 

American Diabetes Association (Marathe, Gao, & Close, 2017).  

While the management of HbA1c is a mandatory tracking figure for all FQHCs, the need 

to improve screening and follow up is ever-present in often overworked, understaffed, budget 

limited environments found in FQHCs (Friedberg et al., 2017). The tracking process of HbA1c 

must contain, not only identification and testing, but also follow up on management to determine 

its impact on HbA1c. Assisting providers in assessing the need for HbA1c management and in 

obtaining consistent follow-up is critical to improving HbA1C control to the benefit of the 

patient and demonstrating compliance with federally mandated tracking. The goal of improved 

HbA1c control is to increase health, to improve quality of life and to decrease micro and 

macrovascular damage and reduce the risk of retinopathy.  

Problems Identified at SEHC 

The evaluation and follow-up of HbA1c is an integral part of quality diabetes 

management and standardized in the American Diabetes Association (ADA) Standards of 

Medical Care in Diabetes (ADA, 2019). The implementation schedule for HbA1c assessments 
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has been established to monitor and assess the quality of diabetic care and should be followed by 

all providers (ADA, 2019). St. Elizabeth’s Health Center (SEHC) has recently implemented a 

diabetes quality improvement committee that has started to meet regularly to review efforts and 

suggest changes to increase the overall level of diabetes assessment and glycemic control within 

the patient population (Krugat, personal communication, January 22, 2018). The committee 

follows the Plan-Do-Study-Act (PDSA) quality improvement model that is well suited to front 

line practice change in dynamic and complex environments (Finkelman, 2018). The committee 

has had limited success in improving HbA1c assessment and overall practice flow by creating a 

standing order set that can be entered by the medical assistant upon check-in if the patient has a 

diabetes diagnosis. The provider then must determine the implementation and use of the 

established orders on each patient (Krugat, personal communication, January 22, 2018). As a 

continuation of the implementation cycle, the current system should be again evaluated to 

determine if the order set should be maintained or if additional changes or improvement would 

be better suited to the goal. This is an effective example of the issues and challenges facing 

SEHC as they work to increase assessment and management of diabetes in the patient 

population. The use of the quality improvement cycle is ideal for this setting as it allows for 

rapid implementation of small changes that can be assessed and changed to overcome resistance 

and hurdles to improvement (Institute for Healthcare Improvement [IHI], 2017b).  

Purpose, Aims and Objectives 

The purpose of the quality improvement was to increase consistency in following the 

ADA recommended HbA1c assessments, which are every six months in glycemic controlled 

patients and quarterly in those not achieving control, in patients served by SEHC to improve type 
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1 diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM) outcomes (ADA, 2019). The 

establishment of specific and actionable aims is critical for successful improvement (IHI, 2017c). 

The established purpose was driven by two aims: first, to increase provider awareness and 

understanding, and second, to determine if the increased knowledge of diabetes leads to 

improved HbA1c evaluation in primary care patients. The objective was to increase the number 

of diabetic patients served by SEHC that have their HbA1c measurements done every three to 

four months (Bureau of Primary Health Centers, 2017) by improving provider understanding and 

consistency of HbA1c testing and result evaluation. Stakeholders are critical to the success of 

any quality improvement effort and should be identified and integrated into the effort as early as 

possible in the process of improvement (CDC, 2017c; Finkelman, 2018). Stakeholders at the 

FQHC that are impactful to the process of improved HbA1c control are providers, medical staff 

management, electronic medical record management, patients, senior management and patient 

experience managers, all of which will be discussed further in the methods section.  

Study Questions 

1. Does the percentage of SEHC Type 1 and Type 2 diabetic patients that had HbA1c lab 

results recorded in their medical record prior to educational session on diabetes increase 

following the educational session? 

2. Did provider knowledge about diabetes and HbA1c measurement improve following the 

educational diabetes session?  

Theoretical Framework 

The undertaking of quality improvement can be a complex and difficult process. 

Direction and planning for this Doctor of Nursing Practice (DNP) quality improvement project 
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was guided by the Model for Improvement (MI) recommended by the Institute for Healthcare 

Improvement (IHI) for quality improvement. The goal of the IHI is to improve the health of 

people by providing direction and tools to improve healthcare worldwide, and the adoption of the 

MI, as its primary quality improvement methodology, supports this goal (IHI, 2017d). The MI is 

a direct and simplistic methodology for accelerating change to improve outcomes and it allows 

for rapid and agile adaptation to outcomes leading to continually improve on prior successes or 

failures (IHI, 2017b). The use of MI in this quality improvement project is reasonable and 

appropriate because the model is easily understood by stakeholders and is well suited to clinical 

level changes that can be implemented and assessed quickly (HRSA, 2011). 

The MI was not developed to replace change models already in use at organizations but 

rather to increase the speed at which changes could be made, assessed, and adjusted in a 

repeating cycle that enhances the rate of change in a positive direction (Finkelman, 2018). The 

MI has two primary parts that are to be taken in order. The first part is three fundamental 

questions that are addressed in order and are: 1) “What are we trying to accomplish?” (which can 

also be looked at as setting aims); 2) “How will we know that a change is an improvement?” 

(which can be looked at as establishing measures); and, 3) “What changed can we make that will 

result in improvement?” (which is selecting changes) (IHI, 2017b). The next section is 

comprised of the repeating cycle Plan-Do-Study-Act (PDSA) that tests changes and assess the 

improvement obtained by changes that are implemented in an organization (IHI, 2017b). This 

method can be used in small pilot environments for validation and successful attainment of the 

desired improvement prior to spreading the change across an entire organization (Finkelman, 

2018).  
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Concepts 

The project focused on knowledge at the provider level to improve care and MI supports 

the project further by promoting the core principles of quality improvement which are, quality 

improvement works as systems and processes, focus on patients, focus on being part of a team, 

and focus on the use of data (HRSA, 2011). The four core principles of quality improvement 

were critical to the success of this DNP project and to improve the care patients receive through 

provided guidance, direction and unification of the efforts of those involved in the project 

(HRSA, 2011). Further, MI is designed to be implemented and adjusted quickly with the ability 

to be agile, yet robust enough to allow for continual improvement. 

The first core principle, quality improvement work as systems and processes, recognizes 

that both complex and simple medical systems have resources, such as people, materials and 

technology, along with activities, such as what is done for patients, that must be addressed when 

endeavoring to improve outcomes (HRSA, 2011). These two components can be improved 

individually but most often superior results are found when taking them as a combined function, 

usually as a complete critical pathway of the process that is being evaluated (HRSA, 2011). 

Because diabetes disproportionally impacts at-risk and underserved populations, the second core 

principle, focus on patients, provides the guidance necessary to assure that the improvements are 

meeting the needs and expectations of the patient and are evidenced-based and promote safety 

and access, while maintaining cultural competency that is patient-centered (HRSA, 2011). The 

complex nature of medical care at all levels necessitates that all viewpoints are seen and 

addressed, which is demonstrated in the third core principle, focus on being part of a team 

(HRSA, 2011). The third principle is critical because no one individual, regardless of training 
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and education, can see all possible outcomes or impacts of an improvement, and all members of 

a team should be empowered to use their individual skill sets and experiences, regardless of 

knowledge, education, or organizational position, to achieve the largest improvement for patients 

(Finkelman, 2018). The fourth and final principle of quality improvement, focus on the use of 

data, supported the project by separating thought and feelings from reality and promotes actions 

that are most effective in improving care and outcomes (HRSA, 2011). It is easy to depend on 

anecdotal information or personally held biases, but a focus on data clears the path to making 

changes that are most likely to succeed, with the capacity to monitor the impact over time. 

The utilization of MI, with the four guiding principles of quality improvement, was 

applicable to the project because it provides structure and directions for improved quality of care 

that ultimately enhances outcomes for patients. The rapid and agile methodologies seen in MI are 

also well suited to frontline patient-centered quality improvement that was present in this project. 

Synthesis of Evidence 

Diabetes is now generally managed at the primary care level, and providers that serve this 

population are expected to be knowledgeable in the protocols and guidelines currently available 

for the treatment and management of diabetes (Shahla, Vasudev, Chitturi, Rodriguez, & Paul, 

2017). The transition to primary care management is primarily due to the rising rates of diabetes 

over the past 40 years (CDC, 2017a). The quick rise in diabetes rates has placed increased 

burdens on providers to see and manage patients with diabetes at the primary care level, as they 

have been pushed out of specialty care centers by more complicated and difficult to manage 

patients (Brez et al., 2009). With the increase in patients, there has also been significant growth 

in literature, medications, and treatment recommendations to manage diabetes, and the pace has 
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increased so that the ADA is on a 12-month update cycle for its position and recommendations 

annual publication (ADA, 2019). Further, the impact of provider knowledge, attitudes, and 

perceptions, on patient care could result in potentially significant improvements or harms in the 

diabetes populations (Tseng et al., 2017).  

Literature Search 

To better understand the impact that provider knowledge has on the daily care, 

management, and screening of diabetes patients, a literature search was performed utilizing 

Medline and the Cumulative Index of Nursing and Allied Health Literature (CINAHL). The 

following keywords and MeSH categories were utilized in the search: ‘diabetes mellitus,’ 

‘attitude of health personnel,’ ‘education continuing,’ ‘health knowledge attitudes practice,’ and 

‘glycated hemoglobin A.’ This resulted in 684 raw results that, when reviewed and exclusions 

were made of articles focusing on patient knowledge, specialty providers, and irrelevant data, 

yielded 93 potential articles for critical assessment. Significant numbers of rejected articles 

focused on the type of education to transfer knowledge or deficiencies in knowledge, resulting in 

a total of 12 articles for inclusion in the literature review, as they substantially conformed to the 

project’s aims and purposes (Appendix F).  

Literature Review  

During the literature search, limited research was found pertaining directly to the impact 

of provider knowledge and HbA1c assessment regularity. The overall search was increased to 

include provider knowledge and attitudes and the articles chosen focus on the following major 

components: ‘impact of provider knowledge on guideline adherence,’ ‘attitudes,’ ‘perceptions 
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and cultural impacts on care,’ ‘continuing education and improved outcomes,’ and ‘diabetes 

research pace’ and ‘provider education.’ 

Impact of Provider Knowledge on Guideline Adherence 

Among the selected articles, three addressed the overall impact of knowledge and 

education on utilization and compliance to guidelines. Williamson et al. (2014) conducted a 

consecutive study similar to a 2011 study via case-vignette survey among various primary care 

provider types in the US, demonstrating that regardless of training or background there continues 

to be a lack of education in managing T2DM, and in particular, related to modern guidelines and 

standards of care. Further, the study showed demonstrable resistance to various forms of insulin 

treatment in patients failing to meet goal GLP-1 agonists and managing modern technology such 

as continuous glucometers and pumps outside the endocrinology specialty provider (Williamson 

et al., 2014). The study did demonstrate a statistically significant (P=0.033) change in NP 

familiarity with the ADA guideline moving from 37.6% to 53.1% and only lower than certified 

diabetic educators (74%) and endocrinologists (84%) (Williamson et al., 2014).  

In a rural and understaffed population, Kapongo et al. (2015) looked at delivery 

capacities and provider knowledge of guidelines in the Democratic Republic of the Congo. The 

study utilized an International Diabetes Foundation (IDF) guideline designed for sub-Saharan, 

African countries, to assess knowledge and found that, even at the doctor-supervised secondary 

medical level, there was significant gaps in knowledge surrounding the practice of managing 

T2DM in a system functionally designed to manage infectious disease over chronic conditions 

(Kapongo et al., 2015). The value of a well-established clinical practice guideline was found to 

be critical in managing care and, even in areas with few highly qualified medical providers, first-
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level providers could follow and implement a guideline that improved outcomes (Kapongo et al., 

2015).  

In a recent literature review performed by Blonde et al. (2017) that assembled data about 

various impacts on glycemic status including barriers to achieving good glycemic control that 

included patient level, system-level, and provider-level barriers. All 16 studies, from eight 

countries, that included barrier data presented a consistent theme that medical providers, of all 

backgrounds, often expressed concerns with overall education and comfort in managing insulin 

and complex patients in primary care (Blonde et al., 2017). Clinical inertia was also expressed in 

various studies from Taiwan, USA, Spain, Bahrain, and Croatia as a widespread issue and 

connected to not intensifying treatment as recommended in guidelines, especially in primary care 

settings that serve older patients (Blonde et al., 2017). There are well-established guidelines, 

especially here in the US and knowledge or at a minimum comfort with intensifying therapies 

presents a consistent and real barrier and opportunity to educate and improve knowledge to 

enhance adherence to guidelines in treating T2DM patients.  

Attitudes, Perceptions and Cultural Impacts on Care 

Blonde et al. (2017) postulated that provider attitudes towards diabetes care could have 

the effect of increasing resistance to starting pharmacotherapy when it was warranted because 

physicians held preconceived notions that therapy should start with diet and exercise before 

moving on to medication management. The research also demonstrated that significant reasons 

for not intensifying treatment came from provider perception about the patient status and 

included low economic status, low education level, unwillingness to self-manage diabetes, and 

patient self-management skills, placing the locus of control in the provider hands vs allowing the 
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patient to guide personalized health care (Blonde et al., 2017). Stone et al. (2013) demonstrated 

that British provider knowledge and cultural sensitivity about south Asian culture could improve 

patient-provider interactions, as well as improve the confidence level of providers working with 

specific populations. Diabetic education presented in a culturally competent manner helped 

improve the comfort of providers when working with and discussing treatment with cultures 

divergent from their own (Stone et al., 2013). Onyiriuka et al. (2016) demonstrated that provider 

knowledge was heavily influenced by attitude and practice experience, leading to treatment not 

supported by guidelines and recommendations in pediatric populations. Providers perception of 

pediatric capacities in this Nigerian study prevented patient education on insulin self-adjustments 

that are age-appropriate, which would improve care in pediatric populations (Onyiriuka et al., 

2016). In all, the body of evidence presented demonstrated that provider attitudes, perceptions, 

and practices concerning diabetes diagnosis, treatment and intensification greatly impacts overall 

care and adherence to guidelines.  

Continuing Education and Improved Outcomes 

Research performed by Kuhne-Eversmann and Fischer (2013) established that regular 

diabetic education improves short-term knowledge and understanding of diabetic guidelines in 

German primary care providers, using a team-based approach to learning and continuing 

education. Further, the study utilizing chart reviews demonstrated that one-year post-education 

update providers showed improved guideline compliance as demonstrated by a 30% (p=0.001) 

jump in referral to diabetes specialists, and a modest increase to an ophthalmologist when 

compared to the control group that did not receive the update (Kuhne-Eversmann & Fischer, 

2013). This strongly supports that regular educational updates can impact practice and adherence 
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to guidelines. Chen and Cheng (2016) and Franklin (2014) looked at the continuity of care and 

its impact on meeting goals and improving the overall trajectory of patients and found that 

provider education on the need for follow-up and guideline use increased the likelihood that 

patients would stay complaint to medications and reach established treatment HbA1c goals. 

Bani-issa, Eldeirawi, and Tawil (2015) demonstrated that most providers are aware of the need 

for specialized education and training to meet the needs of patients over time. Thepwongsa, 

Kirby, Paul, and Piterman (2014) presented that providers identify and express increased 

educational needs in pharmacological management of T2DM and, while face to face education is 

currently the mainstay of practice, there is a growing move to online education options that 

increase access to updated and current diabetes management information.  

Diabetes Research Pace and Provider Education  

The most recent ADA recommendations also express that the level and quantity of new 

data concerning diabetes medications and recommendations necessitates that guidelines be 

updated more than annually and is now part of a living guideline that is updated as information is 

deemed significant and applicable to care (ADA, 2019). This change could present a significant 

barrier to quality care as the maintenance of current and working knowledge of diabetes 

treatment may become increasingly difficult to track for generalists, such as primary care 

providers that are not specialized in managing diabetes in daily practice and are already burdened 

with caring for a wide variety of chronic disease processes with rapidly changing treatment 

guidelines.  
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Strengths 

The literature selected for use clearly demonstrates that the provider plays a critical role 

in improving diabetes outcomes, and improvements at the patient, system, and provider levels 

can have significant impacts on patients. Research supports the use of a quality improvement 

project to evaluate the impact provider education has on regular use of guideline, such as HbA1c 

assessment regularity, as seen in Kuhne-Eversmann and Fischer (2013), where lasting changes in 

behaviors at the clinical level occurred in the test group, as opposed to the reduction seen in the 

control group. The regularity and consistency with which researchers report that providers 

express a shortage of knowledge, in various areas of diabetes care, support the regular use of 

educational updates to improve short term knowledge and enhance understanding and 

compliance to recommended guidelines. Further, assessing HbA1c levels in patients is seen as a 

critical step in diagnosing and assessing treatment success in diabetic patients (ADA, 2019) and, 

while no direct research exists on the impact of education on the use of HbA1c in clinical 

practice, the body of knowledge suggests it may have an impact on provider attitudes and 

perceptions of guideline use (Kuhne-Eversmann & Fischer, 2013; Thepwongsa et al., 2014).  

Weaknesses, Gaps and Limitations 

A gap in the research reviewed was the availability of data connecting provider 

knowledge and education to rates of screening for diagnosis or diabetes control. Klein et al. 

(2017) demonstrated that nearly 80% of providers designated target HbA1c levels, as the 

standard methodology for diagnosing and demonstrating control, still lacked connection to rates 

of screening. This gap in research presents a need to understand how education and knowledge 

related to the regular screening for diabetes, especially the use of HbA1c in daily practice. 
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Additionally, the majority of literature reviewed utilized qualitative research methodologies to 

study knowledge and education levels in providers, instead of more scientifically robust, 

quantifiable research methods. While the diverse primary care settings in numerous countries 

increases the strength of data pertaining to provider attitudes and perceptions, it also weakens the 

applicability to the relatively chronic disease management capable US medical system that is 

substantially different from the infectious disease or trauma-focused systems found in Nigeria, 

the DRC, or other rural/remote setting represented in the research.  

Summary 

Three articles supported the overall concept that provider knowledge has a significant 

impact on use and adherence to established diabetes guidelines. These articles present 

overlapping and supporting data from multiple countries, primary care settings and provider 

types, that overall provider knowledge of diabetes care is a critical component to improving 

patient outcomes. Four articles articulated that attitudes, perceptions, and culture can play a 

strong role in the overall management of diabetes. The research highlighted that intensification 

of diabetes care was often delayed, or simply not done when providers held misplaced 

perceptions of patient-level barriers to management. Attitudes and perceptions can be overcome 

by culturally competent education about diabetes care in diverse populations. Four further 

studies supported the use of continuing education to improve continuity, use of guidelines, goal 

achievement, and long-term clinical practice change. The research clearly shows that providers, 

as a whole, are open and responsive to education that timely improves clinical decision making 

and is supportive of improved patient outcomes. Research is clear that providers, as a group, 

openly report deficiencies in knowledge, especially around intensification of treatment and 
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insulin management for DMT2 and would actively take part in educational opportunities to 

improve. There is sound literature support for improving quality of care and adherence to 

guidelines by providing updated diabetic guideline knowledge and assessing the impact of that 

knowledge on HbA1c assessment as a guideline adherence market in the diabetic population 

seen by clinic medical providers. 

METHODS 

Design 

The project utilized a non-experimental, pre-test, post-test, one-group design, comparing 

the rate at which providers assess patients for HbA1c control before and after updated diabetes 

protocol and medication education. Project participants were selected from a convenience sample 

of primary medical care providers working at a single FQHC in Tucson, AZ. Participant 

providers were given a pre-test prior to starting the educational intervention to assess current 

knowledge levels and to establish a baseline (Polit & Beck, 2017). After the completion of the 

educational intervention, the providers were given a post-education assessment to validate 

improved knowledge and understanding garnered from the intervention (De Chesney, 2015). In 

order to assure participants were protected, risk was limited and privacy guards were in place and 

IRB approval was sought before the start of the research project (Polit & Beck, 2017). Further, 

consent forms were clear and contain direct language concerning participation, benefits, risks, 

privacy management, participant rights and meet all of the requirements set for in the Informed 

Consent Checklist (HHS, 2016).  
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The overall outline of the quality improvement project is as follows:  

1. Obtain a raw, non-patient specific, number of HbA1c lab exams ordered on diabetic 

patients seen in the most recent completed month along with most recent HbA1c 

levels and date, that had not had an HbA1c exam in the last three months.  

2. Obtain pre-intervention assessments to participants that are non-identified and only 

labeled with a participant selected four-digit code to correlate later with post-exam.  

3. Provide educational intervention to providers, nursing staff, medical support staff and 

patients that wish to attend on the day of the intervention.  

4. Obtain non-identifiable post-intervention assessments labeled and identified only with 

matching four-digit code from the pre-intervention exam, for correlation of pre- and 

post-results, from participants, separated by participant type.  

5. Provide take-home materials including updated critical pathways and guidelines for 

HbA1c and diabetes management.  

6. After a month, obtain again the raw, non-patient specific, number of HbA1c lab 

exams ordered for diabetic patients seen in the month following the intervention that 

had or had not received HbA1c exam in the last three months. 

7. Compile lab order information and look for inferences that the intervention may have 

altered clinical behavior, as seen in the rise or fall of overall HbA1c lab exams 

ordered in diabetic patients that had not had an HbA1c lab in the last three months. 

8. Assess pre and post exams to assess the impact the intervention had on knowledge 

and collect basic demographics, age range, position, licenser, and tenure.  
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Setting 

The study setting was SEHC in Tucson, Arizona, which is an FQHC lookalike under the 

umbrella of El Rio Community Health Centers, Arizona’s largest FQHC (News Desk, 2017). 

The facility was chosen because it has an active diabetes management group and must report 

annually on its efforts to manage HbA1c levels in diabetic patients and the percentage that 

maintain an HbA1c at or below 9.0 (Bureau of Primary Health Centers, 2017). As part of overall 

efforts to improve diabetes management, the group regularly tracks HbA1c levels and providers 

are actively engaged in the improvement of processes, policies, and education. When developing 

the structure for this project, providers in the diabetes group and at an all-provider meeting 

actively welcomed the opportunity to self-evaluate and refresh or learn new current diabetes 

information. Key stakeholders, integral to the successful implementation of the project, include 

the medical director, director of patient services, provider representative, director of quality 

improvement, a representative from the nursing staff and a representative from the medical 

support staff. The educational materials for the project were taken from the practice resources 

and clinical practice recommendations provided by the ADA (ADA, 2018, 2019). Educational 

material (Appendix D) were presented in PowerPoint instructional format and participants were 

provided critical update information in written format with applicable algorithms as take-home 

materials that present current medication information and recommendations for treatment based 

on HbA1c and comorbidities, allowing the provider to quickly reference current standards. The 

educational material was packaged such that a future employee or provider may easily update the 

material after the ADA publishes the regular standards review and update which is now on an 

continual as needed schedule (ADA, 2019).  
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Stakeholders 

Integrating stakeholder groups early and regularly will improve buy-in, engage change 

champions, and increased the likelihood of successful implementation (IHI, 2017a). Stakeholders 

that are specific to SEHC are as follows and could be added to, as needed, in order to achieve the 

goals of the project. First, the medical director has the direct medical responsibility for the 

outcomes produced by SEHC for, not only federal compliance, but for improving care for those 

served by the clinic. Second, the CEO of SEHC, is vested in the mission and solvency of the 

SEHC, as she is directly responsible for assuring compliance to regulations established for the 

management and operation of an FQHC. Third, the quality improvement officer is the 

stakeholder tasked by the medical director and CEO to manage the process of tracking and 

implementing changes that improve health care provided at the center. Fourth, a representative to 

be selected from the medical staff should be included as a stakeholder to assure that the 

implementation is compatible and functional in the daily workflow of the practice. Fifth, the 

director of patient relationships were be part of the stakeholder group, as she is responsible for 

the interactions between the various groups impacted by the project, including the in-house lab, 

scheduling, and patient reminder staff to establish expectations that are obtainable for completing 

the improvement changes and assuring that the back-office systems can handle the increase in 

assessment and follow-up.  

The group of stakeholders should be representative of all the groups that have reason to 

see the changes take place and also representative of alternative viewpoints from the norm. If the 

group is balanced and representative it will be more likely to come to a unified conclusion as the 

path forward to meet the needs of patients (CDC, 2017c). Also, the members of the stakeholder 
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group should feel free to express ideas and opinions, regardless of the perspective of the other 

members, so that no one member can dominate and direct the group forward (Guerreiro Da Silva 

Mendes, Margalho Barroso, & Fausto, 2014). This open and safe environment will promote the 

best outcomes for patients, which will, in turn, support the mission of FQHCs, which is to 

provide cost-effective care to all members of society in an affordable and safe manner.  

Participants 

Participants came from a convenience sample of primary care providers at one location, 

as they were the most accessible and available care professionals to participate in the project 

(Polit & Beck, 2017). Inclusion requirements were as follows: a) is a medical provider including 

DNP, MD, NP, PA, and DO or clinic nursing staff, or medical assistive staff such as medical 

assistants, and other clinic staff that would be interested in learning; b) works as a primary care 

provider or associated with the giving of primary care; c) regularly works at SEHC (at least once 

per month, paid or volunteer); d) is English speaking and reading; and, e) is over the age of 18. 

The selection criteria have been chosen to meet the goal of the project which was to assess the 

impact education has on provider behavior, specifically the rate of utilizing HbA1c as an 

assessment tool for the management of diabetes. It has been found that the rapid rate of change in 

diabetes management necessitates annual provider education to effectively improve care 

(Marathe et al., 2017) and that regular participation in updates improves confidence in working 

with the diabetes population (Stone et al., 2013). Additionally, it has been seen that confidence 

levels in diabetes knowledge among primary care providers can significantly impact outcomes 

and attitudes towards patients (Blonde et al., 2017; Williamson et al., 2014). There were 10 

general care providers that could have participated in the project, but the goal was to include at 
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least seven in the educational intervention. Recruitment was accomplished by verbally inviting 

participation at staff meetings, and via email communication.  

Data Collection 

Two types of data were collected to assess the impact of education on provider 

knowledge and rates of HbA1c screening. Prior to the start of the live educational update, the 

non-patient-specific number of diabetic patients seen and most recent HbA1c laboratory 

screenings were obtained via the EMR system and then again one-month post-education. The 

overall goal was to evaluate the impact the intervention had on provider clinical behavior. 

Provider fluency was evaluated via a pre-test/post-test assessment, before and after the live, in-

person, PowerPoint educational intervention, to determine the impact of the update and assess 

for a change in knowledge, concerning current standards and medications, that could possibly be 

a contributing factor in the number of HbA1c assessments ordered post-intervention. The pre-test 

(Appendix C) included updated material related to the 2018 ADA standards of care and 

information pertaining to various medications approved in the last 10 years to assess levels of 

knowledge in the prescribing and use of newer medications. To avoid memorization, the pretest 

was not reviewed with the participant. The post-test, (Appendix C) again assess the same 

material and was reviewed with the participant to assure correct knowledge acquisition and 

retention. The pre-test and post-test assessments took place during the period of time established 

for the live, in-person, educational update intervention. 
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Data Analysis 

Descriptive statistics were necessary to establish general demographic data and provide 

pre-test and post-test change comparison for the impact the intervention had on overall short-

term knowledge (Plichta, Kelvin, & Munro, 2013). It is important to remember that pre-test/post-

test non-experimental design is susceptible to various types of internal validity and include 

history and testing, as the pre-test and post-test introduce potential impacts of the pre-test on the 

outcomes of the post-test (Polit & Beck, 2017). Further, simple statistics on the change in 

number of HbA1c lab exams ordered was needed to understand the size and impact of the change 

in ordering behavior for a single month. The potential for issues with validity must be 

remembered in the presentation of final data and when drawing conclusions for use in daily 

practice or future research at the implementation site (Polit & Beck, 2017). 

Human Considerations 

The project included protections for human subjects, including receiving approval from 

the University of Arizona Institutional Review Board (IRB) (Appendix A) which was required 

before undertaking this project (Polit & Beck, 2017). Further, approval of the Chief Medical 

Officer, of the participating site, was obtained in writing prior to the start of the study (Appendix 

B). Provider participation was voluntary and uncoerced, and data was collected anonymously. 

Participation remained anonymous and only unidentifiable descriptive demographic data was 

collected. Participation could be stopped at any time and standard data safety measures, such as 

password protection and deidentification, was used to assure data security. Proper informed 

consent was obtained and participation in the study presents limited risk to those participating. 
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Respect for Persons  

Respect for individual rights and protections was maintained in this study which involves 

highly educated medical professionals that are free to act independently and without 

repercussions, coercion or pressure to participate. A convenience sample with inclusion and 

exclusion criteria was used to select participants.  

Beneficence 

The overreaching goal of the quality improvement project was to improve provider 

working knowledge of diabetes and to improve adherence to established guidelines which may 

improve patient outcomes and elevate the quality of care for diabetic patients that is a rising 

percentage of the local population (PCHD, 2018).  

Justice 

During the quality improvement project, the construct of justice and its two major 

principles, right to fair treatment and right to privacy were followed (Polit & Beck, 2017). All 

members of the center staff, regardless of education or licensure level, that participated in patient 

care, and wishes to attend the educational update, were welcomed as having worthwhile and 

unique insight concerning patient care. Respect was demonstrated for all beliefs, lifestyles, 

backgrounds, cultures, and habits throughout the quality improvement project.  

The right to privacy of participants personal information was upheld at all times by 

establishing systems and processes necessary to assure that no individually identified data was 

collected, maintained or divulged at any time (Polit & Beck, 2017). Research data was collected 

using non-identifiable self-assigned random number for pre- and post-knowledge tests and all 

information was reported in aggregate only. 
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RESULTS 

Findings 

Pre-test Results 

In all, seven individuals participated in the educational update (Appendix D) and all 

participants completed the pre-test and post-test (Appendix C). The pre-test was administered 

after a short introduction, review of disclosure and right to not participate in any portion of the 

update and assessments. The pre-test contained 15 questions and resulted in a mean of 8.14, 

median of ‘8’ and a minimum of ‘7’ and a maximum of ‘10’ (Table 1). The standard deviation 

was 1.07 representing a narrow overall score range.  

TABLE 1. Pre-test descriptive statistics.  

Pre-Test Descriptive Statistics 
Mean 8.14 
Median 8.00 
Standard Deviation 1.07 
Range 3.0 
Minimum 7.0 
Maximum 10.0 
Count 7.0 

Demographics 

After completing the pre-test, participants were asked to provide demographic 

information (Table 2) in order to describe the general makeup of the group. In total, gender 

participations were 71% (N=5) female and 29% (N=2) male, the five female participants covered 

all age ranges 21 thru >60, but the two physicians aged 46 and older. Licensure was three nurse 

practitioners (NP) (43%), two physicians (MD) (29%), and one physician’s assistant (PA) (14%), 

with a single non-provider participant, providing for an even distribution between educational 

and philosophical modalities of providers, traditional medicine and nursing model of patient care 
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and management. Participation was acceptable for the facility, representing all but three medical 

providers and one facility staff, but no medical support staff including medical assistants and 

registered nurses participated, although they were invited. Experience, overall, lacked individuals 

in the 11 to 14 year range and had 43% (N=3); 0 to 4 years and 43% (N=3); >15 years and a 

single participant 14%; 5 to 10 years (N=1). The demographics were reasonably broad and 

representative of primary care providers in southern Arizona and across the US as NPs begin to 

more broadly represent the bulk of primary care providers (Cassidy, 2015). 

TABLE 2. Participant demographics. 

Gender   Female   Male 
Participants (N=7)   71% (N=5)   29% (N=2) 

Age 

  21-30   46-60 
  14% (N=1)   14% (N=1) 
  31-45   >60 
  29% (N=2)   14% (N=1) 
  46-60     
  14% (N=1)     
  >60     
  14% (N=1)     

Type of Provider 

  Nurse Practitioner   Physician 
  43% (N=3)   29% (N=2) 
  Physician's Assistant     
  14% (N=1)     
  Other     
  14% (N=1)     

Years in Practice 

  0-4   >15 
  43% (N=3)   29% (N=2) 
  5-10     
  14% (N=1)     
  >15     

  14% (N=1)     

Educational Update 

After completing the pre-test and demographic information, all participants received a 

lecture-style educational update using electronic slides and critical information handouts 

(Appendix D). The educational update, while lecture style, allowed for regular question and 
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answer opportunities, both during and prior to the post-test. All seven participants completed the 

educational update and received handouts containing critical informational changes in the current 

ADA guidelines updated through April 2019. Total time spent on the educational update was 39 

minutes and was followed by a post-test to assess the impact of the intervention on short-term 

knowledge change related to clinical practice and ADA guidelines.  

Post-test Results 

All seven participants completed the post-test coded with a random four-digit number to 

the pre-test to allow for comparison and evaluation of the change in scores. The overall mean 

increased by 15.51% from 8.14 to 9.71 (Figure 1), the median score rose two points to 10, 

although the standard deviation rose from 1.07 to 1.38 (Table 3). One participant had no change 

in score, but the remaining six participants had a range of 9% to 27% increase in overall score 

(Figure 1). Two test questions had zero correct responses on pre- and post-test, the first related to 

selecting a medication class that should be avoided in glomerular filtration impaired patients and 

the second related to recommended age to begin screening adult patients regardless of risk 

factors. Setting aside the issue of the two questions with no change, the average increase was 

15.51% with a two-question increase in the median score to 10, suggesting that the impact of the 

educational update on short-term knowledge of ADA guidelines was plausible and effective.  

TABLE 3. Post-test descriptive statistics. 

Post-Test Descriptive Statistics 
Mean 9.71 
Median 10.00 
Standard Deviation 1.38 
Range 4.0 
Minimum 7.0 
Maximum 11.0 
Count 7.0 
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FIGURE 1. Pre- and post-test scores. 

Clinical Behavior Prior to Intervention 

To estimate the impact that educational updates may have on the clinical behavior of 

providers, the laboratory value HbA1c was selected as an indicator of guideline adherence. For 

the 30-day period prior to the educational update, an anonymous search of EHR records was 

performed to determine the number of diabetic patients, from all categories, that had been seen 

by providers. Further, the most recent HbA1c value was pulled along with the date the order was 

determined to assess if a repeat lab value was needed. Using the ADA recommended HbA1c 

value of 6.5% as the major marker of control, each patient was reviewed and, if the most recent 

lab was >6.5% and it had been longer than 90 days, it was counted as an in need of lab 

assessment patient. In all, 143 patients that were seen had a diagnosis of diabetes (Figure 2) 

during the 30-day period and 65 patients (45.5%) had HbA1c labs ordered. On review it was 
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determined that 84 or (58.7%) of patients should have had labs ordered to adhere to the 

guideline, missing 13.3% of the patients in need of laboratory assessment. All patients with lab 

values of ≤6.5%, in the last six months, were considered stable, for purposes of this assessment.  

 

FIGURE 2. Pre-update HbA1c ordering behavior. 

Clinical Behavior Post Intervention 

In similar fashion to the 30 days prior to the educational update, data was collected in 

diabetic patients seen and the same criteria were applied, and patients were reviewed for HbA1c 

levels and need for laboratory assessment. During the period 30-days following the educational 

update, 125 patients with a diagnosis of diabetes were seen (Figure 3) and 66 (52.8%) had 

HbA1c laboratory values ordered. After a data review, it was determined that 75 (60.0%) of 

patients met the criteria to have laboratory assessment, representing a 7.20% missed order 

percentage. The percentage of missed HbA1c assessment opportunities dropped from 13.3% to 

7.2%, a positive change of 6.1% or a nearly 46% reduction in missed lab assessments, indicating 
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that the educational update had a positive influence on clinical behavior, specifically adherence 

to HbA1c assessment recommendation found in the ADA practice treatment guidelines.  

 

FIGURE 3. Post-update HbA1c ordering behavior. 

DISCUSSION 

Summary 

This DNP quality improvement project was structured to determine if educational 

updates had a positive impact on provider clinical behavior related to ADA guideline adherence, 

or specifically, increased use of HbA1c as a diabetes control indicator. The use of continuing 

professional education has demonstrated in research to increased referrals for specialty diabetes 

care compared with those not receiving the educational update (Kuhne-Eversmann & Fischer, 

2013). The educational update was directed at improving base knowledge and increasing 

awareness of the ever-growing pace of information change in the medical world with specialty 

organizations, such as the ADA no longer using annual updates, rather moving to real-time living 

document updates that is increasing the need for providers to remain vigilant and apprised of 
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changes as they happen more quickly than in the past (ADA, 2019). The results of the 

educational update pre- and post-test indicated a modest improvement in short-term knowledge 

for participants, and participants left with updated pathways and critical change information that 

can be used in daily practice to manage the care of diabetes. Further, the mix of provider types 

and experience is representative of many modern primary care practices that function with 

various degrees and educational backgrounds. The lack of positive change in the two questions 

presents concerns related to question validity and lack of proper education during the update. 

Even if both potentially problematic questions remain the overall change in test scores 

represented a large increase in scores. 

The goal of monitoring for short-term clinical practice change after an educational update 

was reached by utilizing HbA1c as a critical monitoring point for adherence to guidelines. The 

data from 30-days prior to and after the educational update demonstrates a clear change in 

behavior with a nearly 50% reduction in missed opportunities for HbA1c assessment for patients 

in which the lab test is recommended. While clinical behavior modification is complex and 

multifaceted in nature, this project and research have shown that it is reasonable to look to 

educational updates to increases confidence and alter behavior in the short-term and long-term 

(Kuhne-Eversmann & Fischer, 2013; Stone et al., 2013). Future use of educational intervention, 

such as the provided diabetes update, could improve adherence to other chronic disease 

management guidelines and provide a template for enhancing quality improvement in SEHC and 

has a relatively low threshold for implementation on additional topics and guidelines.  
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Limitations 

Because of the nature of a site based, quality improvement project, caution should be 

taken to avoid generalizing the QI project outside of SEHC, as the project was established to, 

after an educational update, assess for improvement in HbA1C assessment and monitoring, 

which is a required reporting measure for SEHC in order to maintain standing as a Federally 

Qualified Health Center (FQHC). An additional shortcoming is that only six of the 10 medical 

providers in the clinic participated in the updated limiting the overall impact of the quality 

improvement. Efforts to place the update on a regularly scheduled medical provider meeting day 

allowed providers working the day of the update to attend but no additional providers attended. 

Also, only one support staff attended and no medical support staff attended. Ultimately, it is a 

clinic effort to increase diabetes monitoring and compliance so the limited attendance could 

reduce the overall efficacy. The pre- and post-test model has inherent weaknesses that were 

discussed earlier. Also, the two questions lacking a single correct response represents a possible 

error in test validity or possibly could be attributed to the speed at which the material was 

covered in a single hour leading to lower than ideal retention or learning. 

The clinical behavior data concerning diabetes patients is collected for the clinic, as a 

single entity and not by participating provider which increases the difficulty in assessing the 

impact on behavior for specific providers that attended the update. The diabetic patients’ 

associated HbA1c data lacked clinical judgment rational and specificity needed to asses if a 

person was clinically stable at a goal HbA1c percentage greater than 6.5% for reasons such as 

hypoglycemia, comorbidity, age, etc., which could potentially increase the percentage of 

unassessed patients inappropriately. The relatively short-term nature of the current QI assessment 
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could present artificially low levels of missed assessment that will worsen over time, and while 

this project is not designed to assess into the future long-term, the impact is unclear at this time.  

Future Implications and Recommendations 

St Elizabeth’s Health Center (SEHC), through its diabetes quality improvement 

committee, will continue to monitor and assess for diabetic control, via HbA1c levels, in the 

patient population. The committee will also continue to use the PDSA cycle to implement 

incremental improvements to increase the quality of care given in the clinic related to diabetes. 

The results of this QI project were shared with the committee so that it can consider 

implementing regular diabetic guideline updates into the yearly calendar in light of the 

significant reduction in missed HbA1c assessment post-update delivery. As diabetes rates are 

expected to rise in the future, the function of the committee will only increase in importance as 

the burden of disease increases (CDC, 2017a). The future impact of the ADA’s recent move to a 

living guideline document is unknown and it appears that regular and significant updates may be 

the normal process as there have been three prior to the end of April in the current year (ADA, 

2019). The increased pace of information change may present challenges for providers and 

facilities alike, as they attempt to maintain up-to-date knowledge and integrate new knowledge 

into practice in often busy and overburdened primary care settings.  

Recommendations given are to make additional efforts to increase attendance at future 

updates and to continue to use pre- and post-testing to assess for short-term knowledge 

improvement. Further, it was recommended that there be regular updates and that either a 

support staff or medical support staff checks for ADA updates on a scheduled to prevent new 

information from being produced and not distributed to providers. Additionally, the test 
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questions should be analyzed for effectiveness to eliminate and prevent questions such as the two 

that had no correct responses on the pre or post-test. A final recommendation is to regularly 

review chart history, as in this QI project, to obtain the percentage of missed HbA1c assessment 

opportunities as it may give a more accurate idea of behavior on an ongoing basis. Tracking 

HbA1c assessment behavior may assist in preventing worsening HbA1c levels in the population.  

Conclusion 

As diabetes continues to be a significant public health issue, in the US, there will be a 

need to assess for diabetes management success and to update medical providers with current 

and timely materials that allow the giving of relevant and appropriate care. As QI projects are 

designed to help improve daily practices and develop strategies for implementing changes that 

improve individual health and outcomes, educational updates are an understandable and direct 

method for accomplishing this task. Armed with the data seen from this QI project, it is 

reasonable to continue to refine and test educational updates and their impacts on clinical 

behavior at the site level. The need to do so will be even further compounded if other large 

guideline producing groups, such as the American Heart Association (AHA), move to living 

documents in place of annual or biennial updates, as many currently do. 
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APPENDIX A: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD (IRB)  

APPROVAL LETTER 

 



 
 

 

44



 
 

 

45

APPENDIX B: 

SITE APPROVAL LETTER 
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APPENDIX C: 

PRE-TEST AND POST-TEST 
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Updated and formatted 3/10/2019, Permission granted to use by prior author 3/10/2019 

Sharifi, G. (2017). A Needs Assessment: Retail Clinic Provider Diabetes Knowledge and 

Attitudes. In P. Daly, A. Brown, & L. McRee (Eds.): ProQuest Dissertations Publishing. 

DIABETES KNOWLEDGE QUESTIONS 

There are 15 items. Please indicate the best answer, only choose 1 option. Questions are for adult 

non-pregnant patients and were derived from: American Diabetes Association. (2019) Standards 

of Medical Care in Diabetes - 2019. 

1. Which of the following lab results in a patient would result in a diagnosis of diabetes? 

a. Fasting blood sugar of 120 

b. 2 hour- PG of 178 

c. HA1C ≥ 6.5  

d. Patient with classic symptoms of hyperglycemia and random glucose of 197 

2. Most patients with type 1 diabetes should use long-acting insulins to reduce the risk of 

hypoglycemia 

a. True 

b. False 

3. The initial treatment for type 2 diabetes, if not contraindicated, is metformin. 

a. True 

b. False 

4. Which of the following medications is recommended as a first line treatment for diabetic 

patients with hypertension and microalbuminuria.  

a. Calcium channel blocker 
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b. ACE inhibitor 

c. Thiazide-like diuretic 

d. Beta-blocker 

5. Which group of diabetic medications should be avoided in a diabetic patient with an 

estimated glomerular filtration rate (eGFR) of 44 mL/min/1.73 m2.  

a. Short acting sulfonylureas 

b. Biguanides 

c. Insulin 

d. SGLT2 inhibitors 

6. Glipizide, insulin and metformin are three possible treatment options for treating type 2 

diabetes in a pediatric patient. 

a. True 

b. False 

7. At what age should diabetes screening begin in all patient regardless of the existence of risk 

factors? 

a. 35 

b. 40 

c. 45 

d. 50 

8. Metformin therapy should be initiated to prevent diabetes in prediabetic patients with specific 

risk factors such as history of gestational diabetes or rising A1C levels (e.g. A1C > X) 

despite lifestyle changes. 
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a. True 

b. False 

9. What is a reasonable A1C goal for many non-pregnant type 2 diabetic patients who do not 

have any other significant comorbidities? 

a. <6.0% 

b. <7.0% 

c. <8.0% 

d. <8.5% 

10. A patient who is newly diagnosed with type 2 diabetes has a reported A1C of 6.5. Utilizing 

the ADA recommended terminology what would be the estimated average glucose (EAG) be 

for this patient? 

a. 126 

b. 140 

c. 154 

d. 169 

11. Metabolic surgery should be recommended in a diabetic patient with a BMI of 40, well-

controlled A1C of less than 7 for the 12 months and who could qualify as a surgical 

candidate. 

a. True 

b. False 

c. Only if lifestyle changes and medication treatment plans have been 

unsuccessful in weight loss 
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12. Preconception counseling should begin at age 15 for diabetic female adolescents of 

childbearing potential. 

a. True 

b. False 

13. Geriatric patients should have a strict treatment guideline that prevents hyperglycemia. 

a. True 

b. False 

14. What recommendations should be given to a diabetic regarding nutrition? 

a. An individualized meal plan is recommended 

b. Weight management, portion control and healthy good choices can lead to 

weight loss which can lead to improved glycemic control 

c. A consistent pattern of carbohydrate consumption is important for individuals 

who have a fixed daily insulin dosing. 

d. All of the above 

15. Patients with prediabetes should be referred to lifestyle intervention programs who can 

ideally achieve 7% loss of initial body weight along with increasing physical activity to at 

least 150 minutes per week. 

a. True 

b. False 
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DEMOGRAPHIC QUESTIONS 

1. What is your gender? 

a. Male 

b. Female 

2. What is your age group? 

a. 21-30 

b. 31-45 

c. 46-60 

d. >60 

3. How many years have you been practicing as a provider? 

a. 0-4 

b. 5-10 

c. 11-15 

d. >15 

4. What kind of healthcare provider are you certified as? 

a. Nurse Practitioner 

b. Physician Assistant 

c. Physician  

5. What other specialties have you worked in? 

a. Family practice including pediatrics 

b. Urgent care/emergency department 

c. Endocrinology/Diabetes management 



 
 

 

53

d. Other 

6. What is the best setting for patients to receive diabetes management? 

a. Retail health clinics 

b. Primary care offices 

c. Primary care offices and retail health clinics offer equivalent diabetes management 
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APPENDIX D: 

EDUCATIONAL MATERIAL 
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ADA updates are no longer annual but rather continual and all providers should request guideline a

updates via the Alert system at the ADA http://care.diabetesjournals.org/alerts 

ADA recommends adding Estimated Average Glucose (eAG) to all conversations about HbA1c.   

Diagnosis can now come from one sample vs two, but use caution with conditions that impact bloo

volume and make up.  

No more or limited sugar or nonnutritive drinks, water should be the mainstay fluid consumption 

Sodium restriction now 2300 mg/day and no lower than 1500mg/day for comorbid HTN.  

HbA1c assessment every quarter if not meeting goals, with goal adjustment based on overall health

and status of each patient.  

 Level 2 hypoglycemia now prescribed glucagon as standard practice, and those with periods of 

hypoglycemia unawareness should have their A1c goal increased to possibly improve unawareness

No self-monitoring for oral DMT2 patients accept to improve hypoglycemia awareness or impact o

diet.  

Journaling is now accepted as  a beneficial method for obtaining weight control.  

 Refer to pharmacological flow sheet for pharmacological agent selection with comorbid ASCVD, 

CKD, HF, Hypoglycemia and cost.  

SGLT2 and GLP-1 medications have proven cardiovascular benefit in comorbid patients 

Foot assessments are now annual instead of every visit accept in high risk patients.  

Changes related to children and adolescents with DMT2 are significant and outside the scope of thi

presentation but can be found at https://doi.org/10.2337/dc19-S013  
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APPENDIX E: 

DISCLOSURE 
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Improving Assessment of HbA1c by Increasing Provider Knowledge 

John Sparks  

The purpose of this quality improvement project is to evaluate what providing a diabetes 
education module for healthcare providers at St. Elizabeth's Health Center has on ordering of 
HbA1c lab testing. 
 
If you choose to take part in this project, you will be asked to attend a brief diabetes education 
update that starts and ends with an anonymous pre-test and post-test. It will take approximately 
30 minutes to complete this update and assessments. There are no foreseeable risks associated 
with participating in this project and you will receive no immediate benefit from your 
participation. Assessment responses are anonymous.  
 
If you choose to participate in the project, participation is voluntary, refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 
any time from the project. In addition, you may skip any question that you choose not to answer. 
By participating, you do not give up any personal legal rights you may have as a participant in 
this project.  
 
For questions, concerns, or complaints about the project, you may call John Sparks, DNP Student 
at 520-XXX-X045 or johXXXXXX@email.arizona.edu 
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

Bani-issa, W., Eldeirawi, 
K., & Tawil, H. A. (2015). 
Perspectives on the 
attitudes of healthcare 
professionals toward 
diabetes in community 
health settings in United 
Arab Emirates. Journal of 
Diabetes Mellitus, 5(01), 
11. 
doi:10.4236/jdm.2015.510
01 

Attitudes of healthcare 
professionals toward 
diabetes have a significant 
impact on quality of 
diabetes care 

Cross-sectional study  Sample: 337 providers at 
various levels of health 
care 
Setting: Healthcare 
providers in the United 
Arab Emirates 

Data Collection: 
Diabetes attitude scale 
was utilized among 
community care setting 
health utilizing a 
convenience sample, 
collected by trained 
research assistance 
Data Analysis: 
analyzed descriptively 
and one-way analysis of 
variance (ANOVA) was 
used for comparative 
analyses 
 

1. All subcategories of 
providers expressed a high 
need for specialized 
training  
2. Physicians scored 
lowest on attitudes patient 
autonomy vs nurses 
highest  
3. Need for physicians 
improve attitudes toward 
autonomy  

Blonde, L., Aschner, P., 
Bailey, C., Ji, L., Leiter, 
L. A., & Matthaei, S. 
(2017). Gaps and barriers 
in the control of blood 
glucose in people with 
type 2 diabetes. Diab Vasc 
Dis Res, 14(3), 172-183. 
doi:10.1177/14791641166
79775 

Explore attitudes and 
practices among 
healthcare professionals 
that may contribute to 
suboptimal glycemic 
control through a review 
of recent relevant 
publications in the 
scientific literature 

Literature review Sample: 
45 relevant articles  
Setting:  
N/A  

Data Collection:  
45 relevant studies 
included for review 
Data Analysis:  
Synthesis of each group of 
articles given for review 
and nearly all studies 
looked to an HbA1c level 
of <7.0% as the standard 
guideline.  

1. Evidence suggest that a 
lack of diabetes-focused 
education may 
contribute to failure to 
reach therapeutic levels. 

2. Resistance to starting 
pharmacotherapy could 
lead to worse outcomes 
and physician 
participation in exercise 
and diet first therapy 
may contribute.  

3. Overall a tendency to 
focus on patient related 
obstacles may fail to 
consider issues arising 
from attitudes, 
perceptions, and 
behaviors of healthcare 
providers.  
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

Chen, C.-C. & Cheng, S.-
H. (2016). Continuity of 
care and changes in 
medication adherence 
among patients with 
newly diagnosed diabetes. 
The American Journal of 
Managed Care, 22(2), 
136-142. 

Medication adherence is 
the most important 
determinant of diabetes 
management; its effects 
are greater than those of 
dietary control or lifestyle 
changes.  
 
Continuity of care is 
significantly associated 
with favorable health 
outcomes, especially 
among patients with 
chronic conditions? 
 

Longitudinal design with 
6-yr follow-up 

Sample:  
12,123 individual patients 
included totaling 72,738 
patient-years.  
Setting:  
Adults in Taiwan with 
type 2 diabetes, newly 
diagnosis in 2002 

Data Collection: 
Data collected was from 
the National Health 
Research Institutes data 
set from 1999 to 2008.  
Data Analysis: 
Semi-parametric group-
based trajectory model to 
develop subgroups and a 
logit model to examine 
relationship between COC 
and medication adherence.  

1. Better COC between 
patients and their 
physicians was 
consistently associated 
with higher medication 
adherence in every 
trajectory adherence 
group. 
2. More attention should 
be directed toward 
designing new strategies 
to improve COC 

Franklin, B. (2014). The 
impact of continuity of 
care on A1c levels in adult 
type 2 diabetic patients: A 
review of the literature. 
Journal for Nurse 
Practitioners, 10(7), 486-
492. 
doi:10.1016/j.nurpra.2014.
04.004 

Continuity of care has 
been proposed as a way to 
reduce hemoglobin 
HbA1c levels in the type 2 
diabetes patient. 
How continuity of care 
affects hemoglobin 
HbA1c levels in patients 
with type 2 diabetes 

Literature review Sample:  
11 articles 
Setting: N/A 

Data Collection: 
Seven articles 
demonstrated that 
continuity of care 
improved HbA1c levels, 
four demonstrated no 
improvement or 
worsening of levels.  
Data Analysis:  
Each group positive 
HbA1cchange and 
Negative HbA1c change 
based on continuity were 
reviewed and a synthesis 
given.  
 

1. Continuity of care has 
been identified as a 
process to reduce HbA1c 
levels but not defined 
consistently 
2. Many of the 
recommendation to 
increase continuity appear 
to be feasible with little 
impact on cost to practice 
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

Kapongo, R. Y., Lulebo, 
A. M., Mafuta, E. M., 
Mutombo, P. B., 
Dimbelolo, J. C. M., & 
Bieleli, I. E. (2015). 
Assessment of health 
service delivery 
capacities, health 
providers' knowledge and 
practices related to type 2 
diabetes care in Kinshasa 
primary healthcare 
network facilities, 
Democratic Republic of 
the Congo. BMC Health 
Services Research, 15(1), 
9-9. doi:10.1186/s12913-
015-0679-5 

Assess the capacities of 
health facilities belonging 
to Kinshasa Primary 
Health Care Network in 
terms of equipment, as 
well as the knowledge, 
and the practice of their 
health providers related to 
type 2 diabetes care. 

Multicentric cross-
sectional study 

Sample:  
28 health care providers 
interviewed  
Reviewed 18 primary 
diabetes health facilities 
sampled from the total of 
51  
Setting: 
Democratic Republic of 
the Congo medical system 

Data Collection: 
Provider data was 
collected in face to face 
interview and observation 
using standardized 
questionnaire and 
checklist, all tools were 
pretested. The non-
response rate of those 
selected was 0%.  
Data Analysis: 
Pearson’s Chi square, 
Fisher’s Exact test 

1. Facilities generally had 
the majority of equipment 
needed to perform the 
recommendation of the 
IDF although specific 
shortages impacted mostly 
primary level care.  
2. Skill and knowledge 
presented a significant 
barrier to providing care 
as recommended by the 
IDF.  
3. Improvement was seen 
as the level of care 
increased  
4. The lack of consistent 
and available guidelines 
was a major hurdle.  
 

Klein, J., Boyle, J. A., 
Kirkham, R., Connors, C., 
Whitbread, C., Oats, J., ... 
Maple-Brown, L. J. 
(2017). Preconception 
care for women with type 
2 diabetes mellitus: A 
mixed-methods study of 
provider knowledge and 
practice. Diabetes 
Research and Clinical 
Practice, 129, 105-115. 
doi:10.1016/j.diabres.2017
.03.035 

Preconception care may 
decrease adverse 
pregnancy outcomes 
associated with 
preexisting diabetes 
mellitus. 
 
Explored practitioner 
views on preconception 
care delivery for women 
with T2DM in the 
Northern Territory 

Mixed-methods study 
including cross-sectional 
survey and semi-
structured interviews 

Sample:  
56 health practitioners 
Setting: 
Care delivery for women 
with T2DM in the 
Northern Territory, where 
31% of births are to 
Aboriginal women. 

Data Collection: 
Electronically distributed 
over 6 months and also 
hard copy distribution at 
chronic disease 
conference. Collected 167 
responses with 156 
meeting inclusion criteria 
collected.  
11 structured interviews 
collected across territory 
from focused practitioners 
including diabetes 
educator, obstetricians, 
primary care providers, 
from both urban and rural 
areas.  
 

1. 68% of providers felt it 
feasible to provide 
preconception care but 
51% did so 
opportunistically 
2. contraception education 
sub-optimal only 54% 
discussed regularly 
3. 69% expressed a 
specific preconception 
guideline  
4. 78% responded with the 
HbA1c <7% control 
target.  
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

    Data Analysis: 
Data collected was 
analyzed for frequencies 
and grouped by 
respondent. Fisher’s exact 
test and Pearson’s chi-
square tests used to 
develop association, 
Interviews coded and 
analyzed post collection. 
Utilizing two authors and 
final themes were 
established on reviewer 
consensus.  
 

 

Kuhne-Eversmann, L. & 
Fischer, M. R. (2013). 
Improving knowledge and 
changing behavior 
towards guideline based 
decisions in diabetes care: 
A controlled intervention 
study of a team-based 
learning approach for 
continuous professional 
development of 
physicians. BMC Res 
Notes, 6, 14. 
doi:10.1186/1756-0500-6-
14 

Assesses to see if regular 
updates on practice 
guidelines presented via 
team case-based learning 
leads to short term 
improvement in diabetes 
knowledge and behavior 
change in practice over 
time. It also assessed 
feelings about team case-
based educational format 
for continuing 
professional education.  

Quasi-experimental design Sample:  
103 voluntary participants 
Setting:  
primary care and internist 
providers from the 
Munich area 

Data Collection: 
Two questioners 
evaluating characteristics, 
motivations, expectations, 
self-reported knowledge 
level, where given at the 
start and finish of update 
course, using the Likert 
scale 1 strongly disagree – 
6 strongly agree that 
where validated in a pilot 
study. A 10 question 
knowledge assessment 
where given pre and post 
using best answer formate. 
Also a small control group 
was only given the 
knowledge assessments.  
 

1. Providers felt that case-
based learning was a 
valuable and effective 
method of learning.  
2. Pre- and post-short-term 
knowledge had an 
improvement from 43.9% 
to 62.6%.  
3. Compliance improved 
by 30% in the intervention 
group and showed a slight 
decrease in the control 
group.  
4. Statistical benefit to 
using team case-based 
learning as a knowledge 
transfer method with a 
demonstrable impact on 
guideline adherence 
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

    Data Analysis:  
Pre- and post-course 
questionnaires where 
compared to determine 
sentiment and acceptance 
of presentation style and 
self-reported learning and 
outcomes. Using simple 
statistics to evaluate short 
term change in 
knowledge. Referral to 
diabetes specialist was the 
marker of improved 
adherence to guidelines 
and anonymous chart 
checks where used to 
determine change in 
behavior.  
 

 

Marathe, P. H., Gao, H. 
X., & Close, K. L. (2017). 
American Diabetes 
Association standards of 
medical care in diabetes. 
Journal of Diabetes. 
doi:10.1111/1753-
0407.12524 

Research for human 
studies published during 
the 2017 year and revise 
recommendations based 
on new valid research on 
the topic of diabetes.  

Consensus report  
Literature review 

Sample:  
All new human studies 
found in Medline from 
prior since 1 January 
2017.  
Setting: 
N/A 

Data Collection: 
Only recommendation 
changes noted, all new 
data was graded and 
included or excluded 
based on consensus 
Data Analysis: 
Research is graded using 
the ADA evidence-
grading system.  

1. Regular and consistent 
change in quality of care 
has been seen over the 
past 2 decades 
2. Rapid change will 
require annual updating of 
the standards of care.  
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

Onyiriuka, A. N., 
Oluwayemi, I. O., 
Achonwa, C. J., 
Abdullahi, M., Oduwole, 
A. O., Oyenusi, E. E., & 
Fakeye-Udeogu, O. B. 
(2016). Nigerian 
physicians’ knowledge, 
attitude and practices 
regarding diabetes 
mellitus in the paediatric 
age group. Journal of 
Community Medicine and 
Primary Health Care, 
28(1), 52-58. Retrieved 
from 
https://www.ajol.info/inde
x.php/jcmphc/article/view/
139409 
 

Examined several aspects 
of diabetes-related 
knowledge, attitude and 
practices of Nigerian 
physicians. 

Cross-sectional survey Sample:  
288 medical practitioners 
with basic medical 
education and past clinical 
experience  
Setting:  
Providers from pediatric 
care facilities in four 
Nigerian states.  

Data Collection: 
Self-administered exam, 
three sections containing 
attitude, knowledge, 
practice in T1DM 
management. Questions 
pre-tested on 20 providers  
Data Analysis: 
Descriptive statistics and a 
cut off of 50% was 
utilized for simplicity  

1. Significant portions of 
participants lacked 
important knowledge 
related to DM.  
2. A major area lacking 
knowledge was in 
diagnosis.  
3. Knowledge heavily 
influences attitude and 
practice  
4. Dietary knowledge was 
also significantly lacking  

Stone, M. A., Patel, N., 
Amin, S., Daly, H., E 
Carey, M., Khunti, K., ... 
Dogra, N. (2013). 
Developing and initially 
evaluating two training 
modules for healthcare 
providers, designed to 
enhance cultural diversity 
awareness and cultural 
competence in diabetes. 
Diversity and Equality in 
Health and Care, 10(3), 
177-184. 
 

Testing two training 
modules for people 
working in healthcare 
settings: first, a general 
module about cultural 
diversity, and secondly, a 
module focusing on 
cultural competence in 
facilitating the 
management of type 2 
diabetes, including people 
of South Asian origin 

Pre- and post-test and 
qualitative post training 
provider interviews.  

Sample:  
29 for general session and 
44 for diabetes session 
Setting:  
General health facilities 
providers including 
general practitioners, 
practice nurses, diabetes 
specialists  

Data Collection: 
Questionnaire data and 
follow up interview data.  
Data Analysis: 
Descriptive analysis, 
paired sample t-test to 
determine statistical 
significance and change 
identification 

1. High level of 
engagement was seen 
among participants  
2. Feedback included 
positive phrasing 
3. Statistically significant 
increases in confidence in 
working with population 
was seen including insulin 
discussion confidence 
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

Thepwongsa, I., Kirby, C., 
Paul, C., & Piterman, L. 
(2014). Management of 
type 2 diabetes: Australian 
rural and remote general 
practitioners' knowledge, 
attitudes, and practices. 
Rural Remote Health, 14, 
2499. 

What are the gaps and 
barriers the prevent the 
implementation of 
evidence -based practice 
guidelines in rural and 
remote general practice 
pertaining to T2DM.  

Cross-sectional survey Sample:  
854 general practice 
providers selected for 
assessment with a 209 
provider response rate  
Setting:  
Rural Australian general 
practice providers 
 

Data Collection:  
A 35-item questionnaire 
containing knowledge 
questions covering 
screening, risk factors, 
initial assessment, oral 
medications, monitoring, 
complications and 
conversion to insulin use. 
Data Analysis: 
Descriptive statistics 
where used for 
demographic and 
distribution frequency. A 
confidence rating was 
calculated using 6 
questionnaire items 
concerning confidence in 
managing T2DM using a 
Likert scale of 1-3 
creating a confidence 
score range  
 

1. The greatest educational 
need for primary care 
practice was 
pharmacological 
management.  
2. Face-to-face education 
was the preferred methods 
of learning. 
3. Primary care 
practitioners demonstrated 
pharmacological 
knowledge gaps in 
medical management 
4. Insulin management 
was the greatest need for 
continued education 
5. Continued education 
could assist in improving 
gaps in DMT2 but does 
not address all issues.  

Williamson, C., Glauser, 
T. A., Burton, B. S., 
Schneider, D., Dubois, A. 
M., & Patel, D. (2014). 
Health care provider 
management of patients 
with type 2 diabetes 
mellitus: Analysis of 
trends in attitudes and 
practices. Postgraduate 
Medicine, 126(3), 145-
160. 
doi:10.3810/pgm.2014.05.
2764 

To identify attitudes and 
practices of 
endocrinologists, family 
practitioners, internists, 
primary care nurse 
practitioners, physician 
assistants, certified 
diabetes educators, retail 
pharmacist), and hospital 
pharmacists with respect 
to type 2 diabetes mellitus 
management; to compare 
current study data with 
results from a similar 2011 
study. 

Nominal group technique 
focus group 

Sample:  
Total of 751 collected  
Setting:  
Random fax/email sample 
of US providers 
 

Data Collection: 
Five surveys 1 for each 
individual provider type to 
assess guideline 
familiarity, knowledge of 
insulin formulation, DPP-
4 inhibitors, and GLP-1 
agonists, along with 
patterns of referral, 
cultural and 
communication barriers.  
Data Analysis: 
Descriptive statistics and 
differences calculated use 
x2 and t test. 

1. Suggestive of gaps in 
perception, knowledge, 
and management practices 
to be addressed  
2. Most HCPs lack 
confidence in using 
insulin regimens more 
complex than long-acting 
insulin alone.  
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Reference Research 
Question/Hypothesis 

Study Design Sample and Setting Methods for Data 
Collection and Data 

Analysis 

Findings 

     3. All providers need 
education on T2DM 
management guidelines, 
differences between GLP-
1 agonists and DPP-4 
inhibitors, and how to 
intensify therapy for 
patients not reaching goal 
with multiple agents. 
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