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Abstract 

Type 2 Diabetes Mellitus (T2DM) currently affects approximately 1 in 9 individuals in the 

United States. Access to education, transportation to appointments, and other social determinants 

of health can reflect poor self-management, adverse outcomes, and increased morbidity and 

mortality. The purpose of this quality improvement (QI) project was to evaluate the effectiveness 

of implementing a series of expert-led, educational classes with a toolkit for patients diagnosed 

with prediabetes or T2DM. The Health Belief Model was the framework used to develop and 

implement educational intervention through a 4-month period. This project was conducted at two 

sites in Northeast Kansas: one which provides primary care services to an underserved 

population, while the other is a satellite clinic located within a housing authority. The PDSA 

cycle was used to develop and evaluate program implementation throughout the project. A 

toolkit was developed and provided to individuals who attended the sessions. Educational 

sessions focused on T2DM overview, risk factors, comorbidities, medication, diet, exercise, 

stress, and self-management. Expert specialists were recruited for two of the educational 

sessions. A diabetes self-management questionnaire (DSMQ) score and glycated hemoglobin 

(A1c) value were obtained prior to the first educational session. A final DSMQ score and A1c 

value were obtained at the conclusion of the last educational session. Qualitative measurement 

revealed improved perceived self-management of T2DM as well as an overall improvement of 

A1c control after a 4-month period. 

Keywords: Type 2 Diabetes Mellitus; diabetes; diabetic education; primary care; general 

practice; self-management of diabetes; PDSA 
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The Impact of Education on Self-Management and Glycemic Control 

in Patients with Type 2 Diabetes Mellitus 

Patients with chronic diseases cannot be adequately cared for by our current healthcare 

system. The reality is that modern healthcare is becoming more suited for supporting acute 

concerns than chronic illnesses due to increased productivity, documentation requirements, and 

quality measures (Esposito, 2018). As a result, patients have expressed confusion about their 

long-lasting condition due to the complexity of their disease and the limited time they have with 

a provider (Lafontaine et al., 2020). 

Chronic conditions have various definitions exist, but all available definitions share 

common themes in that they last 3 months or more, are not passed from person to person, cannot 

be cured by medications or prevented by vaccines, come with time, and stay a long-time (Bernell 

& Howard, 2016). They have long been recognized as needing integrated care since 1990 due to 

their long-term nature and complex pathophysiology (Bodenheimer, 2000). Integrated care 

involves a high level of collaboration and communication in healthcare delivery. As a result of 

the idea that "informed" people will reduce the overuse and underuse of medical services, the 

concept of "disease management" was born (Academy of Managed Care Pharmacy, 2019). 

Comprehension or retention of critical material is affected by many factors and 

“informed” is not as easy as black and white. Consequently, if a patient is not well-informed, 

they are not set up for success in their self-management, leading to comorbidities and 

complications, negatively impacting the quality of life and finances despite disease 

management's initiatives. 

Knowledge of a newly diagnosed chronic condition begins with the diagnosing provider 

whether they are the ones responsible for ensuring patients understand their new diagnosis once 
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they have been diagnosed or have access to resources that can assist them in understanding. 

Chronic conditions are generally found in primary care because they focus on health promotion, 

prevention, maintenance, counseling, education, diagnosis, and treatment of chronic and acute 

illnesses (Savoy, Hazlett-O'Brien, & Rapacciuolo, 2017). However, they are among the main 

areas of healthcare that have been reshaped by this push for quality care. In a systematic 

qualitative review, clinicians raised concerns about meeting evolving, up-to-date, evidence-based 

practice while balancing limited time with patients and less-than-ideal resource availability. One 

of the most compromised factors is the care that comes with helping facilitate patients' lifestyle 

changes and understanding their diagnosis. (Rushforth et al., 2016). 

The most prevalent chronic conditions are diabetes mellitus, cardiovascular and chronic 

respiratory diseases, cancer, and stroke (Wildevuur & Simonse, 2015). Alone, they already tax 

the healthcare system but its more common now for them to exist concurrently also known as 

“co-morbid.” Today, one in four Americans has two or more chronic conditions, and more than 

half of older adults have three or more chronic conditions (Raghupathi, W., & Raghupathi, V. 

(2018). How should we focus our efforts on this ever-changing environment where time is 

limited? As a starting point, a cost comparison is helpful, but patients with T2DM have twice as 

much risk of heart disease as people without diabetes (CDC, 2022). This shifts the focus to, 

focusing on one to prevent another and serves as the main condition for this project. 

Background 

Type 2 Diabetes Mellitus (T2DM) is a chronic medical condition that affects an 

individual’s ability to control their blood sugar levels. It is one of the leading causes of death in 

the United States (U.S.) and affects one out of nine people (CDC, 2022). It accounts for 52.3% of 

all medical visits in the primary care setting making this one of the most prevalent conditions to 
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date, affecting a total of nearly 13.0% of the United States population.  11.1% of Kansas is 

affected by T2DM, just slightly lower than our national average. As of 2020, 11.1% of Kansas 

had T2DM which was 0.5% higher than the national average (America’s Health Rankings, 

2021). T2DM is an economically costly disease. Those with diabetes have over 2.3 times higher 

medical costs than those who do not have diabetes (ADA, 2021). According to the American 

Diabetes Association (2017), total direct medical expenses for diagnosed diabetics in Kansas 

alone were estimated $ 1.7 billion in 2017 with an additional $693 million on indirect costs. By 

emphasizing prevention and reduction of disease progression, less resources and services could 

be reduced by emphasizing prevention and reduction of disease progression. 

T2DM can be prevented if screening is done early enough, and the individual is first 

identified as pre-diabetic. Prediabetes is a precursor to diabetes and is often treatable with diet 

and physical activity (2021). According to the ADA (2021), prediabetes is defined as elevated 

blood sugar levels that are not high enough to be considered diabetes and fall between an A1c of 

ranging from 5.7 % to 6.4%, and diabetes is elevated A1c equal to or greater than 6.5%. 

Identifying the need for screening for T2DM begins with recognizing risk factors and 

performing routine screening. The USPTF (2021) recommends routine screening for diabetes in 

overweight adults aged 35 to 70. Routine screening for diabetes, according to the American 

Diabetes Association, does not recommend screening for diabetes until a person is 45 unless 

multiple risk factors are present (Rooney et al., 2021). Regardless of the recommendations, 

failure to recognize Its important to recognize when someone qualifies for screening because 

early detection can provide interventions that reduce long-term complications and co-

morbidities. 
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Risk factors for T2DM are either non-modifiable (cannot be controlled) or modifiable 

(can be controlled). Non-modifiable risk factors for the development of T2DM include being 

older than or equal to 45 years of age, being African American, Latino, Native American, Asian 

American, or Pacific Islander ethnicity, and genetic predisposition. Genetic predisposition is 

particularly significant if the patient has a family history of T2DM in a first-degree relative 

(Golden, Thomas, & Porter, 2019). Modifiable risk factors include diet and exercise and are 

managed solely by the efforts of the patient. 

If they meet criteria for screening, the first step is to order a hemoglobin A1c. The 

glycated Hemoglobin A1c (HgbA1c) test detects how much sugar has been in your blood over 

the last 3 months (American Diabetes Association, 2021). Sugar (or glucose) naturally attaches 

itself to cells as they move through your bloodstream. When this happens, the cell is considered 

"glycated." Everyone (whether they have diabetes or not) has glycated blood cells. It is reported 

as a percentage; the higher the rate, the higher your blood sugar levels. Again, 5.7% to 6.4% is 

considered prediabetes, but diabetes is diagnosed at 6.5% or greater (Cleveland Clinic, 2021).  

An A1C can only give an average of blood glucose over the last 2-3 months (ADA, 2021) as the 

typical lifespan of a RBC is that duration. However, the validity and reliability, in the absence of 

clinical application, can be inaccurate from different pathologies. The diagnostic performance of 

A1C tests varies among patient groups based on their ethnicity, age, hemoglobinopathies, HIV, 

and anemia conditions (Owora, 2018). A1C cannot accurately diagnose T2DM in these 

populations, limiting diagnostic thresholds. Still, it is currently the gold standard for measuring 

and treating diabetes. 

Once a diagnosis of T2DM is made, lifelong lifestyle changes are necessary to prevent 

complications (Shabibi et al., 2017). Uncontrolled disease results in microvascular and 



  8 

macrovascular changes that lead to cardiovascular, cerebrovascular, and kidney comorbidities. In 

2016, the CDC reported that 9.7% of adults aged 18 years or older with diabetes visited an 

emergency department for a hyperglycemic crisis. This included 8.8% being diabetic 

ketoacidosis and 0.9% having hyperosmolar hyperglycemic syndrome. Of the 9.7% of adults 

treated, 35.1% were admitted to the hospital. 1.7 million adults with T2DM were discharged 

from the hospital with significant cardiovascular disease (CDC, 2020). Of the 1.7 million, 

438,000 had ischemic heart disease, and 313,000 experienced a stroke. (CDC, 2020). 

Additionally, 130,000 adults had to undergo a lower extremity amputation due to poor glycemic 

control (CDC, 2020). Between 2013-2016, in the United States, 37% of adults 20 years or older 

were diagnosed with chronic kidney disease as a comorbidity to their T2DM. In 2017, T2DM 

was the leading cause of ESRD (38.6%), followed by hypertension (25.9%) and 

glomerulonephritis (15.5%) (CDC, 2020). According to the CDC, T2DM is the leading cause of 

new cases of blindness in adults aged 18-64 years (CDC, 2020). 

Social Determinants of Health 

Proper management of T2DM can be challenging for many reasons and patients often 

struggle to maintain appropriate HgbA1c levels. Due to the complexity of T2DM, consistent 

effort from both the patient and the provider is necessary for improved outcomes. Another core 

issue is that non-medical factors out of their control can limit access to support and resources, 

preventing their self-management success. Those factors are known as Social Determinants of 

Health (SDOH) and include their age, where they live, economic stability, education quality, and 

their social or community context. SDOH influence 9.1% of the United States population and 

7.6% of Kansas residents. Other barriers include the patient’s access to transportation to 

appointments, their willingness to learn, or their perceived perception of what benefits they may 
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receive from attending educational sessions or their doctor’s appointments. T2DM management 

is also affected by influences that include but are not limited to lack of financial resources for 

medication management, food desert regions, educational level, and cultural impact on diet and 

activity (Golden, Thomas, & Porter, 2019). Collectively, or alone, these influences lead to 

adverse outcomes and increased morbidity in these populations, putting an emphasis on targeting 

individuals with T2DM affected by SDOH so they can be versed in this condition to apply their 

resources and support systems to manage diabetes. This is especially important for Shawnee 

County, where 7.5% of residents are affected by SDOH and nearly 12.0% by T2DM.. 

Relevance to Advance Practiced Registered Nurses (APRNs) 

Nurse practitioners are an integral part of the interdisciplinary team in the primary care 

setting. Besides their collaborative roles, NPs can independently diagnose, treat, and formulate 

care plans that help decrease hospitalizations and complications and improve outcomes for their 

patient population (Richardson et al., 2014). Kansas recently became the 26th state in the nation, 

after New York, to implement Full Practice Authority to Nurse Practitioners. This recent change 

in the scope of practice will only help improve the practice independence and effectiveness of 

treatment when caring for patients with T2DM. The rates of diabetes mellitus guideline-

concordant care provided by nurse practitioners were similar or slightly lower than that of PCPs, 

researchers have found (Kuo et al., 2015). The number of specialist consultations by NPs was 

higher, but their overall health care costs were similar to those of PCPs (Kuo et al., 2015).   

Standards of medical care in diabetes are recommended to include the ADA's current 

clinical practice recommendations, general treatment goals, guidelines, and tools to evaluate the 

quality of care (American Diabetes Association, 2021). The ADA endorses the Diabetes Self-

Management Education (DSME) and Support model, which includes both individualized and 
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group counseling. Practices that had NPs or PAs as part of the team were associated with better 

compliance with clinical practice guideline recommendations for diabetes (Guo et al., 2022).. 

Adherence to care plans can prove challenging for the patient due to social determinants 

of health, socioeconomic status, or education levels. Because of these barriers, continuing 

education with supportive measures is critical for patients affected by SDOH to ensure their 

success. There is a need to explore new and cost-effective team-based care delivery models that 

improve outcomes, continuity of care, and patient experiences" (Guo et al., 2022). 

Nurse Practitioners can provide this effort through improving HgbA1c, quality of life, and 

overall outcomes. 

Problem Statement 

Primary management of this condition is done through lifestyle changes by the patient. 

However, research has shown that many patients report not fully understanding the diagnosis, 

whether from lack of comprehension or enough time with the provider. Another issue is that 

factors out of their control can limit access to support and resources, preventing their success. 

Those factors include their age, where they live, economic stability, education quality, and are 

collectively referred to as social determinants of health (SDOH). Nevertheless, diabetic 

education cannot be standardized for all, and individuals living in low socioeconomic areas must 

be versed in this condition to apply their resources and support systems to manage diabetes, as 

diet and exercise are the primary treatment methods. A lack of self-management in T2DM is a 

major risk factor for disease progression in low socioeconomic populations. The literature 

reflects that patient engagement in diabetes management strategies improves glycemic control 

and prevents serious complications and death. Management strategies include, but are not limited 

to, complex medication regimens, counting carbohydrate calories, regular monitoring of blood 
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glucose levels, assessment of skin integrity, adequate nutritional intake, daily exercise, and 

screening for renal and vision complications. Management strategies have long been successfully 

taught through formal education classes provided by trained and licensed APRNs well-equipped 

to engage patients in learning and growing independence. Because people below economic 

means do not live comfortably, a complete understanding of their diabetes is important so they 

can apply what they know to their resources and engage their support systems.  

An opportunity exists to expand chronic disease management services for patients 

diagnosed with prediabetes and T2DM and who receive health care at one of two public housing-

owned primary care health clinics. Clinic 1 is situated in Topeka’s largest public housing 

neighborhood, and Clinic 2 is located directly in the public housing apartment complex.  

Both clinics are led by expert nurse practitioners who have expressed interest in developing 

sustainable opportunities to engage patients in learning diabetes management strategies. 

A problem has been identified, and this project's doctoral students designed and 

implemented a universal education intervention with a group-based focus on T2DM in two 

underserved primary care clinics in Northeast KS over 4-months. 

PICOT 

Can a universal group-based education intervention positively impact A1c scores and 

perceived self-management understanding in underserved adults ages 18 years and older with a 

diagnosis of T2DM in two underserved primary care settings in Kansas (KS) over a period of 4-

months? 

Purpose Statement 
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This paper aims to describe the impact of a newly developed T2DM intervention 

implemented in adults aged 18 years and older in two underserved primary care settings in KS. 

Outcomes will be measured using: 

• A1c levels collected pre-intervention and 3 months later post-intervention 

• Diabetes Self-Management Questionnaire-Revised (DSMQ-R) issued pre-intervention 

and 3 months later post-intervention 

• A participant session survey will be given to provide feedback for improvement on 

curriculum and resources provided 3-months after initiation of intervention 

Objectives 

This project was designed to accomplish the following objectives: 

Short-term objectives  

Identify patients needing education on T2DM self-management, assess their baseline 

knowledge on T2DM self-management for all the participants at the first meeting or contact, 

assess baseline glycemic control through pre-intervention A1c level, and educate participants 

using newly developed curriculum at initial interaction and monthly after that for a total of four 

months to provide enough time between pre-intervention A1c level and post-intervention A1c 

level. 

Intermediate-term objectives  

Evaluate the teaching effectiveness of all participants during the initial meeting and last 

meeting. Compare the beginning and end of the program if the intervention contributed 

significantly or not toward the patient's self-perception of T2DM management or A1c and how 

much adherence to the curriculum was completed to do so. 

Long-term objectives  
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Provide a tool that creates healthy habits in patients with T2DM. Attain at least a 0.5 % 

reduction or more of all participants. Provide sustainability of a T2DM education intervention for 

patient management outside primary care visit(s). Provide evidence to support or not support the 

need of focused T2DM education in primary care patients. 

Theoretical Framework 

As one of the most widely used and recognized frameworks for explaining health-related 

behaviors, The Health Belief Model (HBM) was chosen as the foundation for this DNP project. 

The HBM is one of the oldest theories of behavioral change models developed in the 1950s by 

social psychologist at the US Public Service interested in understanding human behavioral 

changes (LaMorte, W., 2019; Butts & Rich, 2018). This model is based on the individual's 

ability to stay free of an illness or readily get better if ill, as well the belief that a specific health 

action will prevent or cure the disease" (LaMorte, 2019). Utilizing this model concerning self-

management of T2DM and glycemic control supports evidence that health education using the 

Health Belief Model promotes self-management behaviors among T2DM patients (Shabibi et al., 

2017). The HBM has six elements namely perceived susceptibility, perceived severity, perceived 

benefits, perceived barriers, cues to action, and self-efficacy (LaMorte, 2019). To fully 

understand how these elements are applicable to self-management of T2DM and glycemic 

control, each one is elaborated. (See Appendix A) 

Perceived susceptibility 

Is a subjective perception of how a person sees his or herself in relation to the health risk.  

A patient who is engaged in unhealthy eating behaviors, sedentary lifestyle, not adhering to a 

medication regimen will perceive themselves to develop complications associated with T2DM. 

So, they would be complaint to reduce the risk or prevent the difficulties related to the disease.  
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Perceived severity  

Is the degree to which the individual feels threatened by the risk involved in developing 

the health problem or complication. Individuals will be more involved in resolving the potential 

threat if they believe it is more severe than if it is less. For example, if a patient with T2DM finds 

out that if their condition is not well controlled or managed, they might end up dialysis, missing 

limb (s), or blind, they will readily follow instructions and recommendations provided by their 

providers. 

Perceived benefits 

Self-management and glycemic control in T2DM also depend on how the patient 

perceives the importance. Suppose the patient does not think eating right, exercising, and taking 

medications as prescribed by the provider are necessary to reduce the disease's risk. In that case, 

they might not involve in this behavior. Conversely, if they believe it will help them along the 

road, they will increase their participation to avoid complications. Furthermore, if an individual 

believes exercising regularly and eating a healthy diet will prevent the progression of prediabetes 

to T2DM and T2DM patients developing complications, this will increase the perceived benefits. 

Perceived barriers  

This is associated with health-related factors hindering behavior change towards proper 

management of T2DM even though the patient is aware of the threat involved with the disease. 

For a change to occur, the perceived benefits outweigh the barriers. In a study carried out on 

illness perceptions and perceived barriers to self-care in a patient with T2DM in India, it was 

found that identity, consequence, timeline cyclical and emotional representation, personal 

control, treatment control, and illness coherence dimensions of illness perceptions are some of 



  15 

the perceived barriers to associated with self-care (Abraham et al.., 2015). In our study, we 

realized that low levels of education and low socioeconomic status were also significant barriers. 

Cues to action 

This is associated with internal or external factors promoting better behaviors. A patient 

with an A1c of 12.0% would be more motivated to participate or adhere to self-management 

recommendations than a person with an A1c of 5.8% because of the low risk for developing a 

complication. Notwithstanding, low-risk individuals may require an intensive campaign to get 

them involved in health promotion education. The strongest relationship between compliance 

and motivation occurs with cues to action (Cerkoney et al.., 1980). 

Self-efficacy  

Is the individual’s ability to effectively demonstrate how they can handle their needs in 

order to bring a positive change in behavior. Psychological factors like self-efficacy plays a very 

important aspect in self-management and glycemic control because T2DM requires long lifestyle 

changes. Diabetes patients sometimes feel stigmatized depending on the healthcare provider’s 

and the society approach to the topic. T2DM patients with low self-care ability may suffer from 

problems such as blindness, depression and foot ulcer.  

Review of Literature 

Literature Search 

A literature review was completed to determine the effects of group education on 

individuals with T2DM. The review was conducted from September 1, 2021, to October 1, 2022. 

Peer reviewed articles were included from 2009 to 2021. Articles were collected through the 

Washburn electronic database and interlibrary loans. Databases searched included CINAHL, 

PubMed, Medline, PsychINFO, and Cochrane Database of Systematic Reviews. Search terms 
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contained in this review were "Type 2 Diabetes Mellitus," "team-based care," "group education," 

"self-management," "Type 2 Diabetes Mellitus education," "barriers," and "Healthcare Belief 

Model." With Boolean search modifiers "AND" and "OR." A total of 140 articles were 

identified, and 52 articles were reviewed. In total, 14 articles were included in the synthesis of 

literature. These articles were systematic reviews, randomized control trials, quasi-experimental 

trials, qualitative analyses, cross-sectional studies, and mixed cohort studies. Systematic reviews, 

randomized control trials, and quasi-experimental trials were used for their level of evidence. 

Qualitative analyses, cross-sectional studies, and mixed cohort studies were used to understand 

the patient's and healthcare teams' experience and perspective of group education and 

management of individuals with T2DM. Articles inclusion criteria were those that involved self-

management, group education, and collaborative care of adult and elderly patients with T2DM 

were included in the literature review. Articles that had abstract only within the searched 

database were then requested through interlibrary loan (ILL). All articles chosen were English 

only.  Articles excluded included Type 1 Diabetes Mellitus (T1DM), gestational diabetes 

(GDM), articles without full text, non-English articles, and articles older than 2009. 

Patient Perspective and Experience 

Individuals with T2DM may struggle with understanding the complexities of their 

disease, making it difficult for self-management. Primary care providers have limited time to 

spend with patients to inform the patient of the understanding and management of T2DM. 

Competing interviews, surveys, and questionnaires help healthcare providers to better understand 

the patient experience. Elements of patients perceived benefits, perceived barriers, cue to action, 

and self-efficacy are based upon the HBM and can help drive the patient to better understand 

their chronic disease, as previously stated (LaMorte, 2019). 
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A cross-sectional study in India of 60 patients utilized the Barriers to Self-Care scale, 

Illness Perceptions Questionnaire, and Summary of Diabetes-Specific Self-Care Activities 

questionnaire to examine an individual’s perceived barriers to self-care. The study found that the 

most frequently reported general barriers included medication expenses, time, prioritizing 

responsibilities, social pressure, and negative ideas of illnesses. This study found that dietary 

barriers included incorrect beliefs related to diet and needing assistance with meal and cooking 

options. When considering exercise barriers, individuals believed that lack of time and 

motivation were a contributing factor. (Abraham, et al., 2015). By understanding these barriers, 

healthcare providers can incorporate better understanding and education of patients with T2DM 

by promoting increased counseling, financial, and educational resources. 

Shabibi et. al completed a quasi-experimental study in Iran that measured patients 

perceived self-care behaviors in patients with T2DM using a self-designed questionnaire that 

measured perceived susceptibility, perceived severity, perceived barriers, perceived benefits, 

self-efficacy, and self-care before and after an educational intervention (2018). Perceived 

susceptibility increased, which improved patient understanding of glycemic control. The 

perceived severity increased, showing patient awareness of the consequences of uncontrolled 

T2DM. The increased perceived benefits may motivate patients to be more aware of their self-

management of T2DM. The perceived barriers decreased, noting a positive change due to 

patients understanding of barriers to self-management. Self-efficacy and self-care scores 

significantly increased in the sample. This indicated a positive effect from the educational 

interventions by noting positive behavior changes and increased compliance to the plan of care. 

This quasi-experiment showed that incorporating self-management educational interventions led 
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to increased control and perceived self-management of patients with T2DM (Shabibi, et al., 

2018). 

A cross-sectional study was completed with 335 patients with T2DM in 7 primary care 

facilities in South Africa. This study included surveys and open-ended questions. Over 20% of 

patients were dissatisfied with the educational resources provided. Only 37.1% of patients were 

satisfied with appointment times and waiting for appointments. Open-ended questions showed 

that patients were not satisfied with appointment times within the clinic, lack of staffing and 

resources, and access to telehealth (Steyl, 2020). Primary care facilities can improve quality of 

care within their organization by addressing patient concerns through surveys and incorporating 

references. This may lead to increased patient attendance for appointments and increased patient 

satisfaction. 

Understanding the patient perspective on the coordination of interdisciplinary teams in 

the education and management of T2DM can help improve the quality of care provided. 

Berkowitz, et al. (2018) completed a qualitative study of a primary care network with 20 

practices in Massachusetts. This study found that patients felt one clinician cannot encompass all 

necessary care within the allotted time to provide patients the comprehensive care needed to 

manage T2DM. Barriers to perceived care included lack of time with the provider and insurance 

coverage for specialists and dieticians. Patients perceive resources within the primary care 

settings could be beneficial to the understanding and management of T2DM.  

Team-Based Approach to Care 

Utilizing a team-based approach to care can assist the patient with a comprehensive 

understanding of T2DM. A multidisciplinary team allows the patient to receive specialized 
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education, including blood sugar monitoring, medication management, and nutrition. This, in 

turn, may lower A1c and provide better control of blood sugars. 

A systematic review of 35 studies was completed that measured A1c, blood pressure, and 

lipid levels before and after team-based care interventions. After 6 months, these interventions 

showed improved glycemic control and blood pressure. 25 studies showed a mean decrease of 

A1c by 0.5%, 18 studies showed a mean decrease of systolic blood pressure by 5.5 mm Hg, and 

14 studies showed a mean decrease of low-density lipoprotein (LDL) (Levengood, et al., 2019). 

Utilizing team-based interventions with active communication, defined roles, and mutual trust 

can improve glycemic control for patients. 

A mixed cohort study by Vitale, et al. of 771 patients at 11 primary care locations in 

Ontario was completed to measure the efficacy of diabetes education teams on patients with 

T2DM (2020). Nurses and dieticians were educated in primary care settings on Type 2 Diabetes 

Mellitus. Results of this study showed that on-site diabetes education teams in the primary care 

setting can significantly improve semi-annual follow-up compliance and utilization of diabetic 

foot exams on patients with T2DM. There was no statistical significance with lab draw, blood 

pressure, eye exams, or flu vaccinations. 

Mohammad, et al. completed a quasi-experimental study of 100 male and female patients 

with T2DM ages 45-70 years old in a clinic in Iran (2015). This study was completed to evaluate 

the effectiveness of face-to-face educational interventions by comparing A1c control pre and 

post intervention. Educational interventions utilized a cardiologist, sports medicine therapist, and 

nutritionist. A1c control was significantly lower 3 months after educational interventions were 

completed. By developing face to face educational interventions with areas of expertise in 
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clinical practice, patients with T2DM may benefit with reduction of A1c and improved glycemic 

control. 

Incorporating multidisciplinary teams in the management and education of patients with 

T2DM has been shown to improve glycemic control and assist with better self-management 

techniques. Primary care clinics can incorporate a team-based educational approach to 

potentially reduce A1c in patients, thus decreasing complications that can occur with 

uncontrolled T2DM. 

Group-Based Education 

Group-based education is a common educational technique used in assisting patients to 

self-manage T2DM and improve glycemic control. Group education can provide positive effects 

in the clinical, lifestyle, and psychosocial aspects of patient education. The ADA endorses 

benefits from Diabetes Self-Management Education both in individual and group environments 

(ADA, 2021). Resources may be limited in providing individualized education in primary care 

clinics, therefore, group education can provide patients with invaluable resources and limit 

financial and time constraints in the clinical setting. 

A randomized control trial of 90 patients with T2DM aged 30-70 years of age was 

completed in 2017 in Iran (Habibzadeh, et al., 2017). These patients were split equally between 

an intervention group and a control group. Those in the intervention group attended group 

education in 8 sessions over the course of 8 weeks. Those in the control group received routine 

clinical care. A completed self-management questionnaire showed improvement in self-

organization, self-adjustment, interactions with health experts, blood sugar self-monitoring, 

adherence to proposed diet, and total self-management scores in the intervention group. There 

was no statistical difference for those provided with routine care. Implementing group-based 
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education can lead to improved self-management of patients with T2DM and should be 

considered in hospitals and outpatient settings. 

A qualitative study was completed in 2018 by Winkley, et al. that reviewed 22 healthcare 

providers' views on group-based education for those newly diagnosed with T2DM in 15 primary 

care clinics in South London. 21 of the 22 healthcare providers believed diabetes education was 

helpful, however, attendance rates were often low due to social determinants of health. The 

providers noted benefits with patient interactions and decreased appointment times for those who 

attended the educational sessions. Limitations to group-based education included social 

determinants of health preventing attendance, different levels of health literacy, and continuing 

education sessions. The providers suggested several improvements, including increasing 

attendance rates by promoting and marketing, additional follow up educational sessions, and 

counseling support (Winkley, et al., 2018). 

Steinsbekk, et al. completed a systematic review in 2012 that compared the efficacy of 

group-based diabetes self-management education to those receiving routine care. 21 randomized 

control trials were used for this review. The A1c of patients involved showed a significant 

reduction at 6 months, 12 months, and 2 years. Knowledge of T2DM significantly improved at 6 

months, 12 months, and 2 years. Self-management skills, empowerment, and self-efficacy of 

patients' perceived perspective improved after 6 months. Patients with T2DM involved in group-

based education may see improved self-management and glycemic control compared to those 

who receive routine care (Steinsbekk, et al., 2012). 

A randomized control trial was completed in China in 2016 to evaluate the effects of 

individualized education for patients with T2DM. 280 patients in an inpatient hospital were 

randomly placed into a study group and control group (Fan, et al., 2016). Those in the study 
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group were provided a one-time individualized education intervention and those in the control 

group received a one-time group education intervention. The study showed that the study group's 

body mass index, waist circumference, fasting glucose, A1c, systolic blood pressure, and low-

density lipoprotein significantly improved compared to the control group after 6 months. This 

study, however, commenced during hospitalization and no follow up educational interventions 

were created in the outpatient setting. Patients may benefit from individualized education better 

than those involved in group education, however, proper resources would need to be provided for 

continued follow up in an outpatient setting. 

Implementing group-based education in the primary care setting may be advantageous to 

perceived self-management and improve glycemic control in patients with T2DM. Healthcare 

providers note decreased appointment times and benefits to group-based education to individuals 

who attend the sessions. Although individualized education in the inpatient setting may improve 

glycemic control, follow up education in the primary care setting may provide continuing 

support to patients with T2DM. A systematic review conducted in 2019 showed that group-based 

interventions are not well reported and provide incomplete intervention details necessary for 

implementing group-based education as a standard practice (Odgers-Jewell, et al., 2019). 

Family Involvement in Care 

Managing T2DM often involves family and friend assistance and understanding of this 

chronic disease. Providing proper dietary recommendations, assisting with transportation to 

appointments, covering the financial burden of medications, and ensuring psychosocial support 

for patients with T2DM can be a part of the dynamic of family and friend involvement. 

A systematic review was completed in 2015 that reviewed 46 articles regarding the 

impact of family involvement in patients with T2DM. Nineteen studies showed significant short-
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term improvement of A1c in individuals with positive family involvement. All articles that 

involved psychosocial participation analysis showed improvement in scores related to 

psychosocial considerations. Twelve out of thirteen studies showed improvement in knowledge 

of T2DM when family was involved, and 17 studies did not have family involvement as an 

outcome measurement. 7 out of 15 studies showed substantial family involvement and 2 out of 

those 7 found improvements in A1c. Although there is limited research on family involvement in 

patients with T2DM, family and friend assistance may be beneficial in improving patients' 

management of Type 2 Diabetes Mellitus (Baaig, Benitez, Quinn, & Burnet, 2015). 

A randomized control trial in 2019 by McElfish, et al. to determine the efficacy of 

Adapted-Family Diabetes Mellitus Self-Management Education (2019). 221 Marshallese 

individuals in Arkansas with T2DM were divided into a study group and a control group. 110 

individuals completed the Adapted-Family DSME in a home setting and 111 completed the 

Standard DSME in a community group setting. Individuals in the Adapted-Family setting had an 

exposure time of 8 hours and individuals in the Standard group setting showed only 1.5 hours of 

exposure time (McElfish, et al., 2019). Utilizing at home education with family involvement that 

adapts cultural considerations may increase exposure time to DSME, thus a reduction in A1c 

may occur. 

Family involvement in care at home can show benefit for patients with T2DM. Having 

family involved in education can help improve understanding of this chronic condition. Family 

assistance may help to improve glycemic control and management of patients with T2DM. 

Synthesis of Evidence 

Several common themes occurred when synthesizing evidence. The patient perspective 

and perception of T2DM, utilization of multidisciplinary care in the education and management 
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of T2DM, group-based educational interventions, and family involvement of care. A 

multidisciplinary, group-based educational intervention may help patients understand and self-

management of T2DM and improve patient satisfaction and rapport within the primary care 

setting. Involving specialists, including a dietician, sport medicine therapist, and nursing 

professional in group-based education can be beneficial by providing expertise in certain areas 

where T2DM is pertinent to. Group-based education with these experts may allow patients to 

have an increased understanding of their disease process, better glycemic control, and improved 

perception and confidence of controlling their chronic condition. Involving family in group-

based education could be beneficial by allowing the family to understand the importance of 

glycemic control and better assist the patient in managing T2DM. A reduction in A1c levels and 

improved self-management questionnaire scores have been noted when considering team-based 

education, group education, and family involvement. A group based educational plan that 

involves experts in T2DM and invites family members to attend may lead to improved glycemic 

control and self-management in patients, however, more studies should be considered in the 

future that involves each of these themes. 

Conclusion 

T2DM is a multifaceted, chronic condition requiring more than one healthcare 

professional to manage each aspect of this disease. Benefits have been shown in utilizing a 

multidisciplinary, group-based educational intervention with family involvement with patients 

who have T2DM. These benefits include better patient perception of the disease process, 

increased adherence to self-management techniques, and improved glycemic control by reducing 

A1c scores. Evidence revealed that creating a group-based educational plan involving a 

multidisciplinary team may benefit these patients. 
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Methods 

 The project was designed using a Quality Improvement (QI) model. Quality 

Improvement (QI) is a design method used in healthcare that helps identify areas where 

improvement is needed. Professional development in healthcare can be improved using QI 

models. They all share the same goal: identifying potential areas for improvement, collecting, 

and analyzing data, conveying findings, and reassessing the cycle using feedback (AAFP, 2022). 

Six Sigma, Lean, and Plan-Do-Study-Act (PDSA) are common QI models used in healthcare 

(AAFP, 2022). 

Design 

The PDSA cycle was chosen for this project because it had the capacity and versatility to 

take on the project’s theoretical framework, The HBM. As mentioned earlier, the health belief 

model comprises six concepts that could influence individual decision-making and since these 

concepts can vary, continuous evaluation of any quality improvement intervention is necessary. 

PDSA’s process divides an intervention into four steps: developing the initiative, implementing 

the plan, analyzing the results, and either keeping, changing, or dismissing the intervention 

(AHRQ, 2021). This method was appropriate for this newly developed intervention since the 

output will still be used as input regardless of the final result. We implemented three PDSA 

cycles based on the four sessions that were organized. In each session, we identified what we 

wanted to do (Plan), what we observed (Do), what we learned (Study) and, what we concluded 

(Act) about the session, to improve the next session. (See Appendix B). 

Setting 

Our study was conducted in two clinics in northeast KS. Each clinic served patients with 

chronic conditions in underserved communities, offered preventative care to various populations, 
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accepted multiple insurance plans, and provided sliding-scale payment options for the uninsured. 

Clinic 1 is a Federally qualified health center (FQHC) look-alike located in Topeka, KS that is 

ran by a housing authority. Clinic 2 is a satellite clinic associated with Clinic 1 and was located 

in a low-income housing authority building where tenants could seek care in the same building 

they resided. 

Participants 

Our target population was any adult in primary care with a formal diagnosis of T2DM or 

prediabetes who were 18 and older. Exclusion criteria included T1DM and GDM. 

 Sampling 

Participants were sampled based on convenience, but the setting and topic of the project 

should be noted to prevent bias in the results. Simkus (2022) describes convenience sampling 

most commonly as selecting participants based on their convenience. Unlike random sampling, 

which has equal chances of selecting each sample, convenience sampling allows for faster data 

collection and is used properly if there is minimal criteria for participation. (Verint, 2013). The 

final sample included adults with T2DM who received or had access to primary care at Clinic 1 

or Clinic 2. 

 Recruitment 

For Clinic 1, a database search of the electronic health record system (EHR) for patients 

with an existing ICD-10 code diagnosis of T2DM was conducted by the Advanced Practice 

Registered Nurse consultant and the project's primary investigator. If the baseline A1c was in the 

“prediabetes” range, participants were initially diagnosed with T2DM. A list of potential patient 

participants was generated based upon the EHR review for recruitment eligibility. These patients 

were provided with a flyer at one of their appointments. Potential participants were those with a 
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formal diagnosis of T2DM at Clinic 1 or Clinic 2 and were encouraged to ask the provider or 

staff for detailed information. A $25 gift certificate to a local grocery store was provided to each 

participant that completed all educational sessions. 

Ethics 

IRB (Institutional Review Boards) approval for the project was obtained from Washburn 

University. Participants also signed a consent to allow their anonymous data to be shared. The 

data input and analysis were identified using an algorithm that protected the participants' 

identities. We identified three vulnerable participants who only spoke Spanish and provided a 

Toolkit translated into Spanish and an interpreter trained to translate medical terminology during 

each session. 

Implementation 

A housing authority was identified as the stakeholder for implementation after IRB 

approval. Key issues for this project were identifying a diabetic educator for our base curriculum 

and locating an existing T2DM resource that included core educational material traditionally 

taught and managed in a primary care setting. We also needed an educational aspect provided in 

Spanish as participants in our sample were identified as primarily Spanish speaking. 

Data Collection 

We used four data collection instruments to collect numerical measurements with the 

addition of patient-experienced insight. 

A1c 

To assess whether our intervention affected glycemic control, we collected participants' 

A1c levels using their prior A1c on file or the PTS Diagnostic A1c point of care tool, “A1c 
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now.” The A1c POC tool was NGSP-certified, IFCC-traceable, CE-marked for self-test use, 

CLIA-waived. 

 Diabetes Self-Management Questionnaire-Revised (DSMQ-R) 

To measure self-perception of participants’ diabetes management, the diabetes self-

management questionnaire-revised was administered to our sample before and after the 

intervention. The DSMQ-R is a reliable and valid revision of the DSMQ that takes in account for 

non-insulin dependent individuals. It is a 27-item questionnaire that uses a Likert Scale to score 

results from "does not apply to me" to "applies to me very much." The maximum score is 10/10 

and a higher score indicates better self-management of T2DM. (see Appendix C) 

Individualized DSMQ-R subset categories 

To measure curriculum and attendance impact of self-perception of self-management of 

T2DM, individual participant scores were gathered on subset categories of the DSMQ-R before 

the intervention and after the intervention. These categories are main areas of focus of education 

for patients with T2DM because they are modifiable behaviors by the patient. They include 

dietary control, glucose management, physical activity, and physician contact. Evidence has 

shown that the DSMQ-R is reliable and valid (Schmitt et al., 2022). 

Participant Session Survey  

• To gather insights on whether participants found the information in our sessions helpful 

or not, we administered a participant session survey after the intervention. It asked six 

multiple choice questions on the helpfulness of each session’s information, if the Toolkit 

was helpful, and if the presenters took time to ask questions and concerns. Answers 

ranged from very, moderately, slightly, to not at all and strongly agree to strongly 
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disagree. This survey also asked two open-ended questions, “what was most useful?” and 

“any recommendations?” (see Appendix D) 

  All participant Data was coded for privacy and transferred onto an excel spreadsheet 

Materials and Resources 

Type2Toolkit: Type 2 Diabetes Mellitus Resource Guide 

The doctoral students of this project created and printed the main source of education for 

this project's participants. The goal was to construct an easy-to-read, all-in-one reference for 

T2DM's complex diagnosis in both English and Spanish and after nearly 6-months of pulling 

together numerous resources on the most common components traditionally taught in a primary 

care setting, a handbook was finalized for prototype. This toolkit explains how diabetes is 

defined, the pathologies, signs and symptoms of diabetes, and the risk factors. It also explains 

long-term complications and diabetic emergencies, self-monitoring blood sugar levels, 

hemoglobin a1c, and diabetes-related exams. Diet, macronutrient education, food labels, and 

serving size were emphasized. In addition, it included graphics of low-and moderate-impact 

exercises recommended by the ADA (Colberg, Sigal, Yardley, Riddell, Dunstan, …. et al., 

2016). It also had a designed page of visuals of iphone and android apps and websites. 

Information in the toolkit also touched base on common oral medications the patient may need. 

There was also a section for contact information for the patient's providers and a weekly planner 

for tracking diet, blood sugar levels, and physical activity. The toolkit was translated into 

Spanish and both languages were printed spiral-bound with front and back plastic to ensure 

durability for not only the duration of the project but to sustain as a resource for the patient 

afterward (See Appendix E). 

Dieticians 
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Two licensed dieticians from a local diabetic learning center were recruited and 

volunteered 1-hour presentations for the dietary aspect of the intervention. 

Yoga Instructors 

Two certified yoga instructors were recruited and volunteered 1-hour classes for our 

activity focus in the intervention. 

  

Procedures 

Curriculum 

Three PDSA sessions were delivered over four sessions in four months. Each PDSA 

cycle involved planning the content for each session, implementing the session, analyzing how it 

went, and making changes from feedback. An English toolkit was provided as well as a Spanish 

version for those who spoke Spanish. A Spanish translator was available for all Spanish-speaking 

persons during all sessions. 

Session 1. We had participants sign consent, gathered baseline A1c levels, and 

administered the DSMQ-R questionnaire. Then we performed introductions then discussed an 

overview of the intervention and what is expected at future sessions. Taught the content in the 

toolkit and how to use the tookit for the duration of the intervention was also done. 

Session 2. Two local licensed dieticians provided 1-hour presentations on focused 

diabetic dietary measures. They gave sugar equivalents of common drinks and foods, provided a 

“YES” list of encouraged carb choices, and discussed the DiabetesPlateMethod in its entirety. 

The diet section of the toolkit was used as an adjunct to both sessions. 

Session 3. Two yoga instructors provided a class on a low impact activity, chair yoga. 

Which was safe to perform regardless of baseline activity level. Gentle stretching and breathing 
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techniques were taught during a 1-hour encounter and aided in participant stress reduction. Stress 

reduction is important because chronic stress raises blood sugar levels. 

Session 4. A Diabetes Bingo game was held to provide a challenging interaction on 

content in the toolkit. Handheld mirrors were provided to aid in self-diabetic foot exams. And 

lastly, we collected post-intervention A1cs, re-administered the DSMQ-R Questionnaire and 

participant session survey. 

 Data Analysis 

Descriptive analyses were performed on our sample. After data was checked for outliers, 

measures of mean were computed on A1c levels and DSMQ-R scores to provide the average 

values. Individualized DSMQ-R subset scores were analyzed before and after the intervention to 

see if individual content was better understood after attendance during sessions that provided that 

content. Participants’ responses from the survey that was issued at the end was also gathered. 

 

Results 

 This results section will present findings from the numeric analyses and interpretation of 

patient responses to questions asked about their experience. 

Sample Size and Demographics 

A total of 3 females and 1 male attended the sessions for Clinic 1. A total of 3 females 

and 3 males attended the sessions at Clinic 2. However, only one female attended all the sessions 

at Clinic 2. Individuals that missed a session received supplemental education prior to the next 

educational intervention. The mean age of all participants was 56.3 years. The total mean age of 

all male and female participants was 58.75 years and 45.33 years, respectively. The mean age of 

participants at the Clinic 1 location was 44.75 years, with mean female age being 46.33 years 
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and the male being 40 years of age. The mean age of participants at the Clinic 2 location was 

65.6 years, with mean female age being 66.5 years and the male mean age being 65 years. 

Demographics included Hispanic, African American, and Caucasian and primary languages were 

English or Spanish. Utilizing the data of all participants that participated in subsequent sessions 

with the ability to provide both a before education and after education DSMQ-R score and A1c 

value our final sample size was (n=6). 

Findings 

All data collected was put into a table that provided A1c percentage and DSMQ-R score 

prior to the first educational session and after the last educational session, as well as the number 

of sessions attended (See Table 1) 

Table 1 

Individual mean A1c and DSMQ-R scores pre- and post- education on all participants (N=9) 

Participant Pre A1C Post A1C Pre DSMQ Post DSMQ # Attended 

1 11.7 9.6 5.5/10 5.5/10 ¾ 

2 6.2 5.9 6/10 5.8/10 ¾ 

3 5.9 5.5 5.8/10 5.7/10 ¾ 

4 6.8 6 5/10 6.1/10 ¾ 

5 7.1 7.1 5.3/10 7.5/10 4/4 

6 6.9 7.1 6.3/10 4.2/10 2/4 

7 12.8 - 4.7/10 - 2/4 

8 7.3 - 6/10 - ¼ 

9 6.7 - 3.5/10 - ¼ 

Note. This table demonstrates individual average A1c levels and DSMQ-R scores before and after 

education on all participants 
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A1C = hemoglobin A1c levels; DSMQ-R = Diabetes Self-Management Questionnaire-Revised; mean 

= average; Post = after the last education session; Pre = before the first education session; dashes 

signify that data was not available; # attended = number of sessions attended out of all 4 

 

Data was then checked for outliers and used for figures. (See Table 2) 

Table 2 

Individual mean A1c and DSMQ-R scores pre- and post-education after outlier (n=6) 

Participant Pre A1C Post A1C Pre DSMQ Post DSMQ # Attended 

1 11.7 9.6 5.5/10 5.5/10 ¾ 

2 6.2 5.9 6/10 5.8/10 ¾ 

3 5.9 5.5 5.8/10 5.7/10 ¾ 

4 6.8 6 5/10 6.1/10 ¾ 

5 7.1 7.1 5.3/10 7.5/10 4/4 

6 6.9 7.1 6.3/10 4.2/10 2/4 

Note. This table demonstrates individual average A1c levels and DSMQ-R scores before and 

after education after outliers were removed. This is the final sample size used for final 

analysis 

A1C = hemoglobin A1c levels; DSMQ-R = Diabetes Self-Management Questionnaire-

Revised; mean = average; outlier = data excluded that would differ significantly from rest of 

data; Post = after the last education session; Pre = before the first education session; dashes 

signify that data was not available; # attended = number of sessions attended out of all 4 

A1c 

Average A1c levels of all participants were shown to be improved after completing the 

intervention. The average baseline A1c for all participants before education was 7.93%, and the 
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average A1c for all participants after education was 6.87%. An improvement of 1.06% was noted 

when analyzing this data, which exceeded our long-term objective goal of a 0.5% reduction. For 

Clinic 1, the average baseline A1c before education was 7.65% and the average A1c after 

education was 6.75%. For Clinic 2, the average baseline A1c before was 8.16% and the average 

A1c after was 7.1%. (See Figure 1) 

Figure 1 

Average A1c levels before and after education 

 

Note. A decrease in level reflects improved glycemic control. 

DSMQ-R 

Self-management scores were improved from prior to the start of the first educational 

session to the end of the last educational session based upon our analysis. The average baseline 

DSMQ-R total for all participants before education was 5.34 and the average DSMQ-R total 

after education was 5.8. An improvement of 0.46 was noted during analysis, which is about a 5% 

increase. For Clinic 1, the average baseline DSMQ-R score before education was 5.575 and the 

average DSMQ-R score after education was 5.775. For Clinic 2, the average baseline DSMQ-R 
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score before education was 5.16 and the average DSMQ-R score after education was 5.85. (See 

Figure 2). 

Figure 2 

Average DSMQ-R scores before and after education 

 

Note. An increase in level reflects higher understanding of topic. 

Individual DSMQ-R subset categories. Self-perception scores directly correlated with 

sessions they attended or didn’t attend. For example, one participant did not attend the dietician 

session, which resulted in a 0.6 reduction in the dietary control subset score but the two 

individuals who attended this session had more than a 2x increase in this score. One individual 

only attended the initial session and did not receive the supplementary individualized education 

for subsequent sessions. This reflected a decreased glucose management score of 2.1. Most that 

attended at least 3 sessions or more saw a significant improvement in their glucose management 

score. (See Table 3) 

Table 3 

Individualized DSMQ-R subset scores on all participants 
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Participant 
Diet 

Pre 

Diet 

Post 

Glucose 

Pre 

Glucose 

Post 

Activity 

Pre 

Activity 

Post 

Physician 

Pre 

Physician 

Post 

1 5 5 5.2 6.7 7.8 5.6 9.2 10 

2 5 5 4 4 8.9 8.9 8.3 6.7 

3 5 5 2.7 5.3 8.9 8.9 9.2 5 

4 0 5 3.3 8.3 2.2 4.4 4.2 7.5 

5 2.8 6.1 7.3 8 3.3 7.8 10 10 

6 5.3 4.7 7.1 5 5.6 2.2 5.6 3.3 

Mean 3.85 5.13 4.93 6.21 6.12 6.3 7.75 7.08 

Note. This table demonstrates individual DSMQ-R category scores before and after on all participants 

A1C = hemoglobin A1c levels; Activity = physical activity; Diet = dietary control; DSMQ-R = Diabetes 

Self-Management Questionnaire-Revised; mean = average; Glucose = glucose management; Post = after 

the last education session; Physician = physician contact; Pre = before the first education session; dashes 

signify that data was not available; # attended = number of sessions attended out of all 4 

 

Participant Session Survey 

Six out of six of the participants thought sessions one, two, and three were “very helpful.” 

Four of six of the participants thought the fourth educational session was “very” helpful, and two 

out of the six thought it was “moderately helpful.” Five out of six of the participants thought the 

T2DM toolkit was “very” helpful and one out of six thought it was “moderately” helpful. Five 

out of six of the participants “strongly agreed” that the presenters provided time to ask questions 

and discuss concerns and one out of six of the participants “agreed.” Participants believed that 

the most useful components of the intervention were the dietary material including dietician and 

the game testing knowledge at the end. No recommendations were made by the participants. One 

participant commented, “This should be a must for diabetics! Thank you! 

Discussion 

Three individuals did not have A1c levels and DSMQ-R scores collected after the last 

educational session due to lack of attendance. Individualizing data showed that A1c scores and 
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DSMQ-R were influenced by what sessions were attended for each patient and which sessions 

were missed. One patient only attended the first and last session, thus missing the expert panel 

sessions that included a dietician and yoga instructor. This patient’s A1c score increased, and 

DSMQ-R score decreased. Patients that attended all four sessions had a lower A1c score and 

increased DSMQ-R score. 

As stated previously, there were several objectives for this project. One objective was to 

see if average self-management scores improved, which was met. Our next objective was to 

provide a toolkit that creates healthy habits in patients with T2DM, which was also met. Our 

final long-term objective was to attain at least a 0.5% reduction or in A1c scores, which was met. 

The aim of this quality improvement project was to provide evidence to support or not support 

the need of focused T2DM education in primary care patients. This quality improvement project 

supported evidence to support the need of focused T2DM education in primary care patients. 

Observational data was studied during the project sessions. Participants often interacted 

and were engaged with each other and the instructors.  Participants often conversed amongst 

each other regarding self-management and what goals each participant had for the next 

educational session. Observations were noted regarding participants enjoying the sessions and 

maintaining motivation in between each individual session.  

Strengths 

Providing an opportunity for participants to attend a group-based, interactive educational 

opportunity encouraged positive self-management behaviors. Reduction in A1c levels and 

increase in DSMQ-R scores reflected this. Data found the participants who attended the sessions 

reflected a lower A1c and improved self-management based upon the DSMQ-R. Contacts in the 

DNP Leadership Network helped in identifying volunteers with Spanish-language competency, 
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diet management backgrounds, and certifications in yoga. These volunteers provided excellent 

education to the participants and made the sessions more engaging with their teaching methods. 

An initial limitation was this quality improvement project’s biggest strength. Partnering with a 

diabetic educator was unsuccessful so a toolkit was developed. Participant feedback noted the 

T2DM toolkit was thorough and helpful. The T2DM was a beneficial resource for participants to 

reference between sessions to reinforce learning, provide logging, and be a quick guide to online 

resources.  

Limitations 

The original version of the toolkit was difficult to measure when considering reading 

comprehension level. A readability calculator and various professional feedback was received 

and the T2DM toolkit was then edited to reflect a fifth-grade reading level prior to dispersal of 

the T2DM toolkit, per Joint Commission recommendations (Stossel et al., 2012). Limitations 

when analyzing data did not consider any new medications prescribed or hospitalizations 

occurring during the implementation phase of the quality improvement project, which could have 

negatively or positively impacted A1c results. Lack of attendance was a contributing factor when 

analyzing data as well. Lack of attendance may have several factors, including lack of 

transportation and time and date of the educational sessions. This quality improvement project 

had a small sample size, which may be considered statistically insignificant. Further quality 

improvement studies are recommended. 

Cost Analysis 

Costs associated with implementing this intervention were primarily at startup. A Graphic 

Design app subscription was purchased to create the toolkit. This subscription had a monthly fee 

of $12 a month from startup in October 2021 to the present day. Materials for printing to ensure 
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durability of the toolkit for the length of the project were also an added cost as paper booklets 

would not feasibly sustain the duration of the intervention. Other cost considerations would be 

transportation to and from clinics for in-person sessions as well as miscellaneous supplies for the 

bingo game and diabetic foot exam materials. This intervention recruited volunteers: dieticians 

and yoga instructors therefore costs using those resources were not included for that reason. If 

these resources were to remain free, costs for continuing this project would be limited to printed 

materials and supplies for bingo and mirrors for diabetic foot exams.  

Economic impact in ways other than monetary profit include QALY (or Quality Adjusted 

Life Year). QALY is a single index measure that measures the length of life multiplied by the 

quality of life.  

 It is hoped that involved clinics and stakeholders will see improvement in managing their 

patients with T2DM and thus be able to provide future evidence on costs associated with T2DM 

at their facility after this intervention. Ultimately, the time saved on providing comprehensive 

diabetic education is immeasurable as you cannot put a price on individualized quality patient 

care. 

Plan For sustainability 

Continuing the relationships with the clinics and volunteer experts is imperative to the 

longevity of the project and expanding these relationships could allow for different class times 

which would help cast a wider net and improve the quality of content within future sessions. 

Making some changes to help improve the attendance rates of the patients would be very 

impactful in the long run. Participants' work schedules and transportation issues could be 

accommodated by changing times and days of the week. Adding education at the end of 

scheduled visits could also be creative with time and transportation as the patient is already 
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present at the encounter. Another way to address transportation and mobility issues, offering free 

taxi vouchers or bus pass discounts could help get our participants to the sessions. Exploring a 

relationship with a local transportation business would also be worth looking into. 

Although this project did not get the opportunity, extending the invitation to the qualified 

participants and their friends and families would be important, as initial research in the ROL 

revealed that incorporating patients' support groups (or families) in educational sessions often 

improves outcomes. 

Finally, this project could be sustainable by translating it into other languages, modifying 

it to apply to different learning styles, impairments, or preferred learning methods, and gathering 

evidence to support those modifications. It could be done by making the content virtual (again 

benefiting the transportation dilemma), creating a video of the toolkit, or even recording 

someone reading it for various learning styles. It may be possible to assess the learning style of a 

patient and provide material based on that to see if that improves understanding of the subject 

matter in the future.  

Dissemination 

At the end of the project, copies of the finished product will be handed to the Washburn 

University School of Nursing, the stakeholders, Clinic 1, and Clinic 2 to encourage sustainability 

of this intervention for future evidence to grow upon. Further dissemination plans are being 

developed as well for dispersion of the toolkit to the Cotton O’Neil Diabetic Learning Center and 

Midland PACE, however, have not yet been finalized at this time 

Conclusion 

Managing and understanding T2DM in primary care today is a challenging task. A 

literature review has shown that teaching self-management of T2DM requires a multifaceted 
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approach. This project created a versatile, cost-effective diabetic education intervention that 

included a comprehensive handbook and group-based, expert-ran education curriculum in 

English and Spanish that can be tailored to best meet patient needs. Furthermore, while time 

spent in advance may appear significant, time saved during primary care encounters cannot be 

measured. 
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Appendix A 

Application of the Health Belief Model (HBM) to T2DM Self-Management 
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Appendix B 

Plan, Do, Study Act Cycle, Brown et al, 2018 
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Appendix C 

Diabetes Self-Management Questionnaire-Revised (DSMQ-R) 
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Appendix D 

Participant Session Survey 
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Appendix E 

Type2Toolkit: Type 2 Diabetes Mellitus Resource Guide 
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Appendix F 

Appraisal of Evidence 

Citations & 

Purpose 

Design & Level 

of Evidence 

Sample & 

Setting 
Findings Limitations Implications for Practice 

Abraham, A.M, 

Sudhir, 

P.M.,Philip, M., 

& Bantwal, G. 

(2015) 

 

To examine the 

relationship 

between 

perceived barriers 

to self-care  

Cross sectional 

study 

 

Level IV 

60 patients aged 

30-60 years with 

T2DM attending 

outpatient 

endocrinology 

services at a 

medical college 

in Bangalore, 

India 

 

Barriers to Self-

Care scale, 

Illness 

Perceptions 

Questionnaire 

(revised), and 

Summary of 

Diabetes-

-Most frequently reported 

general barriers included 

medication expenses, time, 

other responsibilities, social 

pressures, poor self-efficacy, 

negative idea of illness 

-Exercise barriers included 

lag of time and motivation 

-Most patients did not have 

home glucose test (costly) 

-Diet barriers included 

incorrect beliefs related to 

diet and needing assistance 

with cooking and meal 

options 

-small sample size 

-limited age range 

-reduced reliability 

due to self-report 

scales used 

Understanding patient’s 

perceived barriers when 

considering Type 2 Diabetes 

Mellitus may help guide care 

plans and provide resources to 

patients. 



 66 

Specific Self-

Care Activities 

Baig, A.A., 

Benitez, A., 

Quinn, M.T., & 

Burnet, D.L. 

(2015). 

 

A systematic 

review of articles 

to review the 

impact of family 

involvement in pts 

with diabetes 

Systematic 

Review 

 

Level I 

46 articles from 

26 studies from 

United States 

that were in 

either English or 

Spanish from 

Pubmed, 

CINAHL, and 

PsychINFO 

using RCT or 

prepost design. 

22 studies 

recruited pts 

from 

racial/ethnic 

minorities. 21 

studies were 

group based 

DSME 

interventions 

from 1994 to 

2014. 

Positive family involvement 

in 19 studies showed 

significant improvement in 

A1c. 4 studies showed 

improvement in short term 

A1c, but not at 12 months.  

All studies that included 

psychosocial involvement 

showed improvement.  

12/13 showed improvement 

in knowledge of DM 

17 studies did not involve 

family involvement in 

outcome measurements.  

7/15 studies showed 

substantial family 

involvement. 2 of those 7 

found improvements in A1c.  

- unable to 

compare effect 

sizes across 

studies d/t 

different design 

and varying pt 

populations and 

settings. 

- Articles may 

have been 

excluded or 

interventions may 

not have been 

published from 

other 

organizations 

- Publication bias 

- Limitation of 

study included 

only two high 

quality studies 

Family involvement may be 

of assistance in improving pts 

management of DM, 

however, future studies 

should focus on and describe 

the role of family in DM 

interventions.  
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with substantial 

involvement  

Berkowitz, S.A., 

Eisenstat, S.A., 

Barnard, L.S., & 

Wexler, D.J. 

(2018) 

 

To understand the 

patient 

perspective on 

coordination of 

multidisciplinary 

teams in diabetes 

care management. 

Qualitative 

Analysis 

 

Level V 

Sample: 53 pts 

with T2DM 

placed into eight 

focus groups. 

The mean age 

was 59.4 yrs, 

43% were 

female. 

 

Setting: an 

academic 

primary care 

network with 20 

affiliated 

practices in 

eastern 

Massachusetts 

from December 

2014 to March 

2015. These 

practices had a 

physician leader, 

-Pts with T2DM appreciate a 

team approach and believe 

one clinician cannot handle 

all of the care within the time 

allotted for the appt 

-Barriers include lack of PCP 

time and insurance coverage 

to see a dietician 

-referrals make pts feel as if 

care is fragmented and prefer 

a co-located specialty office 

-Pts would be open to 

diabetes care teams to 

include PT and SW 

-sample only 

included pts in one 

primary care 

network 

-pts with more 

interest may be 

more willing to 

participate and 

have stronger 

feelings 

-focus groups were 

conducted in 

English only, and 

results may have 

been skewed d/t 

lack of resolve for 

a language barrier 

 

The patient perspective can 

assist with implementing new 

care models and help develop 

these models by 

understanding patient needs 

and dislikes.  This may 

ultimately improve the pt 

experience and diabetes 

management. 
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NP diabetes 

champion, 

dietician, and 

ancillary staff 

and attended 

semi-annual 

conferences to 

support diabetes 

program 

implementation 

Fan, M.H., 

Huang, B.T., 

Tang, Y.C., Han, 

X.H., Dong, 

W.W., & Wang, 

L.X. (2016) 

 

To evaluate the 

effect of 

individualized 

education for 

patients with 

T2DM 

Randomized 

Control Trial 

 

Level II 

280 patients 

with T2DM 

randomly put 

into study 

(individualized 

education) and 

control group 

(group 

education) at a 

hospital in China 

BMI, waist circumference, 

fasting glucose, A1c, systolic 

blood pressure, and LDL in 

the study group was lower 

than in the control group 

after 6 months 

-the study 

commenced 

during 

hospitalization and 

was not followed 

up with outpatient 

If proper resources can be 

provided, patients with T2DM 

may benefit more from 

individualized education than 

from group education 
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Habibzadeh, H., 

Sofiana, A., Alilu, 

L., & Gillespie, 

M. (2017) 

- effects of group 

based education 

of T2DM on self-

management 

compared to those 

receiving routine 

care 

Randomized 

control trial 

 

Level II 

90 pts between 

30-70 yo split 

equally between 

intervention and 

control group in 

Iran over 8 

session in 8 

weeks. 

Recruitment 

started in 2014. 

 

Linn’s self 

management 

questionnaire 

Difference in self-

organization, self-

adjustment, interaction 

w/health experts, blood sugar 

self-monitoring, adherence 

to proposed diet, and total 

self-management criterion 

showed no difference 

statistically in routine care 

group, but did in the 

intervention group using t-

test 

- no long term f/u 

(3 months) 

- did not include 

clinical outcomes 

(A1c, BMI, etc.) 

- some pts dropped 

out after being 

randomized into 

intervention group, 

causing selection 

bias 

Implementing group based 

education can lead to 

perceived improved self-

management of pts with 

T2DM and should be 

considered in hospitals and 

outpatient settings 

Levengood, T.W., 

Peng, Y., Xiong, 

K.Z., Song, Z., 

Elder, R., Ali, 

M.K., Chin, M.H., 

Allweiss, P., 

Hunter, C.M., & 

Bacenti, A. (2019) 

 

Systematic 

Review 

 

Level I 

Sample: 35 

quality studies 

were used for 

the review. 

 

Setting: The 

review was 

conducted by a 

team of 

specialists for 

-3 sets of outcomes were 

collected: A1C, BP, and lipid 

levels 

-Difference of pre and post 

means were calculated using 

DerSimonian Laird random 

effects 

-25 studies showed a mean 

decrease of A1C of 0.5% 

using TBC with p < 0.01 

-High 

heterogeneity in 

A1C, SBP/DBP 

-studies had high 

variability in 

services offered 

-Only included 

RCTs 

-TBC interventions show 

improved glycemic control 

and BP outcomes after six 

months 

-TBC with active 

communication, defined roles, 

and mutual trust improved 

glycemic control for pts 

-Face to face interaction with 

telehealth, rather than each 
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To review RCTs 

regarding TBC for 

diabetic care 

management. 

the Community 

Preventative 

Services Task 

Force 

-18 studies showed a mean 

decrease of SBP by 5.5 mm 

Hg with p < 0.01 

-14 studies showed a mean 

decrease of LDL by 8.0 

mg/dL with p<0.01 

individually, improved 

glycemic control 

McElfish, P.A., 

Long, C.R., 

Bursac, Z., Scott, 

A.J., Felix, H.C., 

Schulez, T.K., 

Worley, M.A., & 

Rowland, 

B.(2019) 

 

To  determine the 

efficacy Adapted-

Family DSME 

group vs Standard 

DMSE group in 

comparison to 

exposure time 

Randomized 

Control Trial 

 

Level II 

221 sample, 

each divided 

into an Adapted-

Family DMSE 

group (n=110) 

(in-home 

setting) and 

Standard DSME 

group (n=111) 

(community 

group setting) 

 

Marshallese 

community in 

Arkansas  

Each DMSE produced a total 

of < 10 hrs of education 

time. Those in the Adapted-

Family setting had a mean 

exposure time of 8 hrs 

compared to the Standard 

group, which had a mean 

exposure time of 1.5 hrs 

 

Previous studies show that 

increased exposure time to 

DSME produces clinically 

significant reductions in A1c 

- Specific to one 

population/area 

and did not 

include those of 

other PI decent or 

those living 

outside of 

Arkansas 

- Cost analysis 

was not considered 

despite at-home 

intervention being 

more time 

consuming and 

costly 

Utilizing at home education 

that adapts cultural 

considerations may increase 

exposure time to DSME, thus 

a reduction in A1c may occur 

(per previous studies 

reported)  
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Mohammad, M., 

Zibaeenezhad, J., 

Aghasadegi, K., 

Bagheri, F.Z., 

Khalesi, E., 

Zamirian, M., 

Moaref, A.R., & 

Abtahi, F. (2015).  

 

To evaluate the 

effectiveness face 

to face 

educational 

interventions by 

comparing of A1c 

control pre/post 

intervention  

Quasi-

experimental 

trial 

 

Level III 

100 male and 

female adults 

40-75 yo with 

T2DM for at 

least 2 years 

with no more 

than 2 oral 

diabetic 

medications 

(insulin-

dependence 

excluded) 

 

Shiraz Healthy 

Heart House in 

Shiraz, Iran 

A1c control was 

significantly lower after 

educational interventions and 

3 month f/u post-A1c using 

paired t-test 

 

baseline (8.09 ± 0.31 versus 

8.51 ± 0.26, P < 0.001). 

- absence of a 

control group 

- only used A1c as 

measurement 

- should consider 

behavior change in 

self-management 

 

Utilizing face to face 

educational interventions with 

expertise in cardiology, sports 

medicine, and nutrition in 

clinical practice may reduce 

A1c levels in pts 

Odgers-Jewell, 

K., Ball, L.E., 

Reidlinger, D.P., 

Isenring, E.A., 

Thomas, R., & 

Kelly, J.T (2019). 

 

Systematic 

Review 

 

Level I 

Secondary 

analysis of 53 

publication 

describing 47 

studies extracted 

using the TDieR 

checklist 

Authors that were contacted 

that did not meet TIDier 

criteria. 16% did not 

respond, additional data was 

obtained by 70%. However, 

only 60% adequately 

described any modifications, 

- Only utilized 

group based 

interventions 

- Does not include 

difficult to 

measure findings, 

such as 

Studies on group-based 

interventions are not reported 

well and provide incomplete 

interventions details necessary 

for implementation 
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To assess the 

frequency of 

reporting group-

based educational 

interventions for 

individuals with 

T2DM 

only 43% described if the 

intervention was delivered as 

planned, 55% where it was 

planned, and 60% on if 

materials were provided 

intervention 

facilitator 

attributes or group 

interactions 

Shabibi, P., 

Zavareh, M.S.A., 

Sayehmiri, K., 

Qorbani, M., 

Safari, O., 

Rastegarimehr, 

B., & 

Mansourian, M. 

(2018) 

 

To determine the 

effects of 

educational 

interventions on 

self-care 

behaviors in 

Quasi 

Experimental 

 

Level III 

70 patients with 

T2DM in Ilam, 

western Iran 

 

Self-designed 

questionnaire 

-Educational intervention 

increased perceived 

susceptibility from 14.94 to 

22.46 

-Educational intervention 

increased perceived severity 

from 11.64 to 17.81 

-Educational intervention 

decreased perceived barriers 

from 20.56 to 14.90 

-Educational intervention 

increased perceived benefits 

from 10.33 to 28.29 

-Educational intervention 

increased self-efficacy from 

28.36 to 36.31 

-small sample 

-reliability and 

validity of the 

questionnaire was 

not tested prior to 

implementation 

Using the HBM to provide 

educational intervention on 

self-care behaviors of patients 

with T2DM leads to increased 

control and perceived self-

management of patients with 

T2DM 
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patients with 

T2DM 

-Educational intervention 

increased self-care from 

31.44 to 49.20 

Steinsbekk, A., 

Rygg, L., Lisulo, 

M., Rise, M.B., 

and Fretheim, A. 

(2012). 

 

To compare the 

efficacy of group 

based DSME to 

those receiving 

routine treatment 

Systematic 

Review 

 

Level I 

21 studies with 

meta-analysis of 

RCTs comparing 

group education 

to routine care. 

. A1c significantly reduced 

at 6 months, 12 months, and 

2 years. DM knowledge 

improved significantly at 6 

months, 12 months, and 2 

years. Fasting blood glucose 

reduced at 12 months but not 

6 months. Self-management 

skills improved significantly 

at 6 months. 

Empowerment/self-efficacy 

improved after 6 months 

(significantly). No 

conclusion drawn on quality 

of life. Secondary outcomes: 

improvement in pt 

satisfaction and body weight 

after 12 months). No 

differences in mortality rate, 

BMI, BP, and lipid profile. 

-Reviewer bias Group-based education for 

patients with T2DM may 

result in improved self-

management and glycemic 

control compared to those 

receiving routine care without 

education 
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Steyl, T. (2020) 

 

To evaluate the pt 

perspective of 

quality care about 

their T2DM 

management. 

 

Cross-sectional 

study 

 

Level IV 

Sample: 335 pts 

with T2DM 

using random 

sampling 

methods. 119 

were men, and 

216 were 

women.  The 

mean age was 

58.25. 48.4% of 

the sample was 

from a mixed-

race 

 

Setting: 7 

primary care 

facilities in 

Western Cape, 

South Africa 

-78.5% of pts were satisfied 

with the education provided 

to them 

-89.2% of pts were satisfied 

with pt privacy consideration 

-63.9% of pts were not 

satisfied with appt wait times 

-Open-ended questions 

showed dissatisfaction with 

time spent in the clinic, staff 

needs, and telehealth access 

-desirability and 

recall bias due to 

self-report survey 

-Limited data on 

open-ended 

questions due to 

lack of pt 

completion 

-Results may be 

due to different 

settings 

-Providing quality 

improvement surveys to pts 

can improve the quality of 

healthcare in pts with T2DM 

-Quality of care improvement 

through protocol and policy 

may lead to improvement in 

T2DM pts quality of life 

Vitale, M., Xu, 

C., Lou, W., 

Horodezny, S., 

Dorado, L., 

Sidani, S., Shah, 

Mixed Cohort 

Study 

 

Level IV 

Sample: 771 pts 

18 yrs and older 

who had A1C > 

7%.  487 pts 

enrolled in DET 

-Having nurses and dietitians 

educated in primary care 

settings is associated with an 

increase in the number of 

semi-annual diabetes 

-Physicians had 

access and 

interactions with 

DETs which may 

have resulted in 

-On-site DETs in primary care 

can significantly improve 

semi-annual follow-up 

compliance and utilization of 

diabetic foot exams 
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B.R., & 

Gucciardi, E. 

(2020) 

 

To evaluate the 

efficacy of 

diabetes education 

teams on pts with 

T2DM. 

group, 284 pts 

did not. 426 pts 

were male, and 

345 were 

female. 

 

Setting: 11 

primary care 

sites across 

Southern region 

of Ontario, 

Canada between 

November 2009 

and August 2014 

medical visits (p=0.02) and 

annual foot exams (p=0.05) 

-No statistical significance 

with lab draw, BP, eye exam, 

or flu vaccine 

 

knowledge and 

practice behavior 

change 

-Limited data 

collection time 

(one year) 

Winkley, K., 

Upsher, R., Keiji, 

M., Chamley, M., 

Islmail, K., 

Forbes, A.  

 

To determine the 

views of HCPs on 

group based 

education for 

Qualitative 

Study 

 

Level V 

22 HCP’s in 15 

primary care 

clinics in South 

London 

21 HCP’s believed DE was 

helpful. All HCP’s believed 

sessions often struggled with 

low attendance rates. 

Themes: benefits include 

group based setting, patient 

interactions, and decrease 

appt times with HCPs 

Limitation of attendance: 

social determinants of health, 

- Different topics 

for each individual 

and group 

interviews to limit 

time constraints 

- Most 

interviewees were 

NPs and it may be 

beneficial to 

HCPs believe that DE 

education is helpful, however, 

there are no sessions available 

customized to the health 

literacy of the pts 
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newly diagnosed 

pts with T2DM 

different levels of health 

literacy, and continuing 

education 

Suggestions: improvement of 

attendance with marketing 

strategies, follow up 

sessions, and counseling 

support 

 

recruit GPs in the 

future 
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