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Abstract 

More than one in three Adults are diagnosed with Prediabetes in the United States (U.S.) 

(Centers for Disease Control and Prevention [CDC], 2018).  People diagnosed with prediabetes 

are at high risk for developing type 2 diabetes mellitus, heart disease, stroke, and other 

cardiovascular risk factors such as hypertension and hyperlipidemia.  Type 2 Diabetes Mellitus is 

considered a global epidemic and was reported as the seventh leading cause of death in the U.S. 

in 2015 (CDC, 2018).  Prediabetes can be reversed by implementing lifestyle changes such as 

eating a healthy diet, increasing physical activity, and losing weight (CDC, 2018; Watson, 2017).  

Lifestyle modification is the gold standard of treatment to delay the progression of prediabetes 

and prevent type 2 diabetes mellitus (ADA, 2018; CDC, 2018; Watson, 2017). Through 

discussions with key stakeholders, patients, and research, this gap of care was revealed for 

patients who are diagnosed with prediabetes. Implementing a multimedia-based diabetes 

prevention program (DPP), to educate about lifestyle modifications (diet, exercise, weight loss), 

can reduce the progression of prediabetes and lead to the prevention of type 2 diabetes mellitus 

(CDC, 2018; Watson, 2017).  The proposed DNP pilot project used a quasi-experimental 

quantitative design.  This project included a purposeful sample of men and women in central 

New Jersey from an internal medicine practice that were diagnosed with prediabetes.  The 

purpose of this quality improvement project was to determine whether a multimedia-based 

diabetes prevention program reverses or reduces the progression of prediabetes and prevents type 

2 diabetes mellitus.  A goal was for this multimedia-based diabetes prevention program to 

become part of the standard of care in the primary care setting. 

Keywords: prediabetes, Diabetes Prevention Program, diabetes prevention, effectiveness, 

primary care, education video   
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Introduction 

The Centers for Disease Control and Prevention (CDC) reported 84.1 million adults have 

prediabetes and 70% of those people will ultimately see their condition progress to type 2 

diabetes mellitus if lifestyle modifications to improve their health are not implemented (Centers 

for Disease Control and Prevention [CDC], 2018; Kandula, Moran, Tang, and O’Brien, 2017). 

The CDC (2018) defines the serious health condition known as prediabetes is when your blood 

sugar levels are higher than normal but not high enough to be diagnosed as type 2 diabetes 

mellitus. Prediabetes is caused when the hormone made in the pancreas called insulin which acts 

like a key to allow blood sugar (glucose) into the body’s cells and can be used for energy (CDC, 

2018). In prediabetes the body’s cells do not respond normally to insulin causing the pancreas to 

increase the production of insulin in an attempt to make the cells respond to insulin (CDC, 2018). 

The pancreas cannot continue producing insulin at this higher rate and eventually decreases the 

production of insulin or the cells become more and more resistant to insulin’s action causing 

blood glucose to rise which in most cases causes prediabetes (CDC, 2018).  The difficult part 

about prediabetes is that there are no clear signs and symptoms of the condition and it can go 

undiagnosed for years or until the condition progresses to type 2 diabetes mellitus (CDC, 2018; 

Watson, 2017). People who are diagnosed with prediabetes are at high risk for developing type 2 

diabetes mellitus, heart disease, stroke, and associated cardiovascular risk factors such as 

hypertension and hyperlipidemia (CDC, 2018; Siu, 2015). 

According to the United States (U.S.) Preventative Services Task Force (USPSTF), the 

current practice in primary care is to screen for prediabetes and type 2 diabetes mellitus every 3 

years with an impending referral to intensive lifestyle intervention (ILI) which promotes physical 

activity and healthy diet for those who screen positive for prediabetes (Kandula et al., 2017; Siu, 
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2015).  Screening for prediabetes and type 2 diabetes mellitus is completed with a simple blood 

test called the Hemoglobin A1C (HbA1c) which measures the average blood glucose levels over 

the past 3 months (CDC, 2018; Watson, 2017).  According to the CDC, a normal HbA1c level is 

below 5.7% and a positive screening for prediabetes is a HbA1c level of 5.7% to 6.4% and a 

level higher than 6.5% indicates type 2 diabetes mellitus (CDC, 2018).   

Despite evidence supporting ILI, the recommended treatment of patients with prediabetes 

is not done in current practice (Kandula et al., 2017).  The high percentage of prediabetics whose 

condition progressed to type 2 diabetes mellitus indicates the recommended current practice is 

not effective demanding a change in practice (CDC, 2018; Kandula et al., 2017).  Implementing 

a multimedia-based diabetes prevention (DPP), to educate about lifestyle modifications, reduces 

the progression of prediabetes and lead to the prevention of type 2 diabetes mellitus (CDC, 2018; 

Watson, 2017).  Educating patients and helping them understand what prediabetes is, how to eat 

healthy, and the importance of aerobic exercise can dramatically improve their health and 

prevent the progression to type 2 diabetes mellitus (CDC, 2018; Watson, 2017).  With education, 

support, and a positive attitude, patients are able to reverse their prediabetes, prevent type 2 

diabetes mellitus, and live a long and healthy life.  

Background and Significance 

The CDC reported in 2015 that one in three adults who are aged 18 years or older in the 

U.S. have prediabetes which accounts for 84.1 million adults and nine out of ten people with 

prediabetes do not know they have the condition (CDC, 2018).  Approximately 33.9% of U.S. 

adults 18 years of age or older and 48.3% (nearly half) of adults 65 years of age or older were 

diagnosed with prediabetes in 2015 (CDC, 2018).  Prediabetes is associated with a 10% to 40% 

increased risk for stroke, cardiovascular disease, microvascular disease (Bergman et al., 2012).  
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Some risk factors of prediabetes are being age 45 years or older, family history of type 2 diabetes 

mellitus, having polycystic ovary syndrome, ever being diagnosed with gestational diabetes or 

giving birth to a baby weighing 9 pounds or more (CDC, 2018; Watson, 2017).  Increase risk for 

prediabetes is linked to the African American, Hispanic, Latino American, American Indian, 

Pacific Islander, and Asian American ethnicities (CDC, 2018; Watson, 2017).  Modifiable risk 

factors for prediabetes also include being overweight, having a high percentage of abdominal fat, 

or being obese, physical inactivity, and smoking (CDC, 2018; Watson, 2017).  Women 

accounted for an estimated 29.3% of adults diagnosed with prediabetes in 2015 (“National 

Diabetes Statistics Report”, 2017).   Men accounted for an estimated 36.6% of adults diagnosed 

with prediabetes in 2015 (“National Diabetes Statistics Report”, 2017).   

The National Diabetes Statistic Report (2017) reported that 16.0% of adults diagnosed 

with prediabetes were Asian, 17.7% of adults were African American, 16.4% of adults were 

Hispanic, and 9.3% were Caucasian.  The percentage of adults who were diagnosed with 

prediabetes who had less than a high school degree was 15.5%, with a high school degree 

accounted for 13.5%, and adults who had more than a high school degree accounted for 9.6% 

(“National Diabetes Statistics Report”, 2017).  

The CDC reported that in the state of New Jersey, there are approximately 862,000 

people or 11.3% of the adult population have type 2 diabetes mellitus and approximately 39,000 

people are diagnosed with type 2 diabetes mellitus yearly (CDC, 2018).  The CDC reported that 

approximately 235,000 people have type 2 diabetes mellitus and are not aware of their diagnosis 

increasing their risk for heart disease, stroke, and kidney disease (CDC, 2018).  Furthermore, 

2,483,000 people or 37.1% of the adult population have prediabetes (CDC, 2018).  People who 
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are diagnosed with prediabetes are at high risk for developing type 2 diabetes mellitus, heart 

disease, and stroke (CDC, 2018; Siu, 2015).                 

The number of people diagnosed with type 2 diabetes mellitus have tripled in the last 20 

years accumulating to more than 30 million adults who have type 2 diabetes mellitus in the U.S.  

subsequently increasing their risk for heart attack, stroke, kidney failure, blindness, and 

amputation of the lower extremities, toes, and feet (CDC, 2018; USDHHS, 2014).  According to 

the U. S. Department of Health and Human Services (USDHHS, 2014) the prevalence rates of 

type 2 diabetes mellitus among American Indians are 2 to 5 times higher than Caucasians.  

African American adults are 1.7 times more likely to have type 2 diabetes mellitus and Puerto 

Ricans and Mexican Americans are twice as likely to be diagnosed with type 2 diabetes mellitus 

than Caucasians of similar age (USDHHS, 2014).  In 2015, the CDC reported that Diabetes was 

the seventh leading cause of death in the U.S. and there were 79,535 deaths in which diabetes 

was listed as the underlying cause of death and 252,806 deaths in which diabetes was listed as 

any cause of death (CDC, 2018).  These mortality numbers are alarming and they should prompt 

change.  This increase in prediabetes is caused by being overweight or obese, poor diet, and 

physical inactivity that are very common in adults in the U.S. (CDC, 2018; Watson, 2017).  The 

reversal of prediabetes and prevention of type 2 diabetes mellitus can occur by eating a healthy 

diet, being more physically active, and losing weight (CDC, 2018; Watson, 2017).   

Global Health Policy 

 Type 2 diabetes mellitus is considered a global epidemic with approximately 285 million 

people, 6.4% of the global adult population, are diagnosed with type 2 diabetes mellitus 

(Bergman et al., 2012; Zimmet, 2017).  Bergman et al. (2012) projected that by the year 2030 

type 2 diabetes mellitus is estimated to reach 552 million according to the International Diabetes 
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Federation.  Approximately 70% of the people diagnosed with type 2 diabetes mellitus occurs in 

low- and middle-income countries (LMIC) consequently from a poor diet consisting of high 

caloric foods and physical inactivity (Bergman et al., 2012).   The World Health Organization 

(WHO) proposes more research towards diabetes prevention focusing on community based 

primary prevention models.  These community based primary prevention models focus on how 

physical activity, nutrition, transportation, and urbanization can prevent type 2 diabetes mellitus 

(Bergman et al., 2012).  According to Bergman et al. (2012) the International Diabetes 

Federation has been prominent in developing the overall framework for improving health 

outcomes for people diagnosed with diabetes.  The International Diabetes Federation has been 

focused on reorienting health systems to a diabetes preventative model.  The diabetes prevention 

model addresses health in all policies such as urban, workplace design, housing, food production, 

healthy nutrition and physical activity (Bergman et al., 2012).  The International Diabetes 

Federation and the United Nations (UN) express the need for governments to set policies that 

promote healthy agricultural and nutritional policies, promote prevention models that encourage 

physical activity and healthy nutrition that is affordable for all citizens (Bergman et al., 2012).  

Lifestyle modification has been seen to be an effective treatment in reducing the progression of 

prediabetes to diabetes in studies conducted across diverse cultures globally (Bergman et al., 

2012).   

National Health Policy  

 One of the Healthy People 2020 objectives is to reduce the disease burden of type 2 

diabetes mellitus, improve the quality of life for all people who are at risk for type 2 diabetes 

mellitus or who currently have type 2 diabetes mellitus (USDHHS, 2014).  The continual rise of 

type 2 diabetes mellitus in the U.S. and globally is alarming and causes great concern for the 
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nation.  There is concern that with the increase in the incidence of type 2 diabetes mellitus there 

will be an increase in the prevalence of diabetes related complications, and the complexity of 

care could overwhelm the health care systems (USDHHS, 2014).  There are four “transition 

points” in the Healthy People 2020 objective to reduce the economic and health burden of type 2 

diabetes mellitus.  The four transition points are: primary prevention, testing and early diagnosis, 

access to care for all people diagnosed with type 2 diabetes mellitus and, improvement in quality 

of care (USDHHS, 2014).  The barriers in the progression of diabetes care are the systems 

problems due to the design of health care systems, and the increased incidence of type 2 diabetes 

mellitus which may result in a decrease in available resources to treat each individual diagnosed 

with type 2 diabetes mellitus (USDHHS, 2014).  The Diabetes Prevention Program research trial 

determined that lifestyle change is proven effective in preventing or delaying the onset of type 2 

diabetes mellitus, had the greatest impact in older adults and, was also effective in all racial and 

ethnic groups (USDHHS, 2014).  Transitional studies of the DPP has shown that delivery of the 

DPP intervention in group settings at the community level are also effective at reducing type 2 

diabetes mellitus risk prompting the DPP to be implemented nationwide (USDHHS, 2014).   

Economic Impact 

Diabetes has a massive economic impact on millions of individuals, their families, and 

the health care systems in the U.S (CDC, 2018; Petersen, 2018).  The CDC (2018) reported that 

in 2017 the total estimated cost of diabetes was $327 billion, comprising $90 billion in reduced 

productivity and $237 billion in direct medical costs.  Approximately one in four health care 

dollars is spent on people diagnosed with diabetes accumulating to $16,750.  This is 

approximately 2.3 times higher than people not diagnosed with diabetes (CDC, 2018).  The 

indirect costs that were incurred by people diagnosed with diabetes are comprised of $3.3 billion 
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due to increased absenteeism, $26.9 billion due to reduced productivity while at work for the 

employed population and $2.3 billion for those not in the labor force (Petersen, 2018).  The cost 

due to the inability to work because of disease-related disability accounts for $37.5 billion 

(Petersen, 2018).  The societal loss of productivity is due to 277,000 premature deaths attributed 

to diabetes estimating $19.9 billion in costs (Petersen, 2018).  The CDC (2018) reported in 2017 

that the direct medical expenses for people diagnosed with diabetes in New Jersey was estimated 

to be $6.7 billion and an additional $2.5 billion was spent on indirect costs as a result of reduced 

productivity due to diabetes.  These statistics emphasize the significant financial burden that 

diabetes inflicts on society.  Furthermore, the intangible costs imposed on society are from the 

resources used to provide care by nonpaid caregivers, pain and suffering, and the associated costs 

for people undiagnosed with diabetes (Petersen, 2018).  The reversal of prediabetes and the 

prevention of type 2 diabetes mellitus will save lives, decrease costs to the economy, and reduce 

the risk of complications from type 2 diabetes mellitus such as heart disease, stroke, blindness, 

kidney failure, and loss of limb, toes, and feet (CDC, 2018; Petersen, 2018; Sui, 2015; Watson, 

2017).  

Current Practice    

 Evidence-based guidelines differ from source to source; however, the majority of sources 

recommend screening for all adults who are overweight, over the age of 40, live a sedentary 

lifestyle, and have at least one risk factor for type 2 diabetes mellitus (Watson, 2017).  The 

screening recommendations from the American Diabetes Association (ADA) are to screen all 

adults beginning at the age of 45 or younger adults who are overweight, obese, and with at least 

one additional risk factor mentioned previously (ADA, 2018; Watson, 2017).  According to the 

U.S. Preventative Services Task Force (USPSTF), the current practice for primary care settings 
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is to screen for prediabetes and type 2 diabetes mellitus every 3 years with an impending referral 

to intensive lifestyle intervention (ILI) which promotes physical activity and healthy diet for 

those who are positive for prediabetes during screening (Kandula, Moran, Tang, & O’Brien, 

2017; Siu, 2015).  The guidelines of the American Academy of Clinical Endocrinologists 

recommend screening all adults above the age of 45 and younger with any risk factors regardless 

of age every 3 years (Watson, 2017).  Screening provides awareness to the patient of the 

condition of prediabetes but screening does not treat prediabetes (Watson, 2017).  The ADA, 

CDC, and USPSTF all concur that lifestyle modification is the gold standard of treatment to 

delay the progression of prediabetes and prevent type 2 diabetes mellitus (ADA, 2018; CDC, 

2018; Watson, 2017).  The Diabetes Prevention Program (DPP) founded by the CDC has 

reported that with lifestyle modifications and a weight reduction of 5% to 7% of body weight, 

which could be as little as 10 to 14 pounds for a 200-pound adult, can cut the risk of developing 

type 2 diabetes mellitus in half (CDC, 2018; Watson, 2017).  Kandula et al. (2017) reported that 

a structured intensive lifestyle intervention (ILI) can reduce type 2 diabetes mellitus by as much 

as 58%.   This project supports the reversal of prediabetes and prevention of type 2 diabetes 

mellitus by teaching prediabetics about eating a healthy diet, being more physically active, and 

losing weight.   

Needs Assessment 

The continual rise of type 2 diabetes mellitus in the U.S. and globally is alarming and 

causing great concern around the world prompting change in policy to promote healthy nutrition, 

encourage physically active lifestyles and focus on health prevention.  Approximately 350 

million adult ambulatory care visits are made annually and screening tests are commonly 

performed in the primary care setting (Kandula et al., 2017).  According to the USPSTF, the 
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current practice for primary care settings is to screen for prediabetes and diabetes every three 

years with an impending referral to intensive lifestyle intervention (ILI) which promotes physical 

activity and healthy diet for those who screen positive for prediabetes (Kandula et al., 2017; Siu, 

2015).  Research suggests that patients with prediabetes are infrequently counseled about 

lifestyle modification by their primary care providers (PCPs) and the rate of referral to 

evidenced-based ILI is not known (Kandula et al., 2017; Siu, 2015).  This information reveals a 

significant gap between the evidence-based treatments to delay the progression of prediabetes 

and prevent type 2 diabetes mellitus and the PCPs current practice.  

Through discussions with key stakeholders, patients, and research, this gap in care was 

revealed for patients who are diagnosed with prediabetes.  The common practice by PCPs for 

patients who are diagnosed with prediabetes is a brief discussion on eating healthy and 

increasing exercise in an effort to lose weight leaving the patient feeling overwhelmed and not 

actually understanding the importance of lifestyle modification to prevent the progression of 

prediabetes and prevent type 2 diabetes mellitus (Kandula et al., 2017).  At a busy solo internal 

medicine practice in central New Jersey many factors contributed to this common practice.  Lack 

of time during appointments, lack of educational materials about the treatment of prediabetes and 

prevention of diabetes, lack of resources to refer patients to a Diabetes Prevention Program, 

patient motivation, and cost of the program were barriers discovered for this organization 

(Kandula et al., 2017).  According to Kandula et al. (2017) the common barriers for PCPs 

providing diabetes prevention education and referring patients to a lifestyle modification 

Diabetes Prevention Program were competing demands during the clinical visit and the PCP’s 

interpretation of evidence.  Additional barriers were the patients’ comorbidities and the patients’ 

ability to modify lifestyle (Kandula et al., 2017).   
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Through discussions with key stakeholders, patients, and research, there is a lack of 

patient knowledge about prediabetes, how glucose is metabolized in the body, how to eat 

healthy, and why exercise is important.  There is an immense need for a change of practice.  

Implementing a multimedia-based diabetes prevention (DPP) to educate about lifestyle 

modifications to reduce the progression of prediabetes and the prevention of type 2 diabetes 

mellitus will meet that need (ADA, 2018; CDC, 2018; USDHHS, 2014; Watson, 2017).  

Educating patients and helping them understand what prediabetes is, how to eat healthy, and the 

importance of aerobic exercise can dramatically improve their health and prevent type 2 diabetes 

mellitus (CDC, 2018; Watson, 2017).  With education, support, and a positive attitude, it is 

expected that patients will be able to reverse their prediabetes, prevent type 2 diabetes mellitus, 

and live a long and healthy life. 

The needs assessment of the practice was executed by analyzing the strengths, 

weaknesses, opportunities, and threats (SWOT) (Waxman, 2017).  The strengths of the practice 

are the size of the practice, above average number of patients seen per day, and screening 

protocols.  The practice follows the screening recommendations from the ADA and screens all 

adults beginning at the age of 45 or younger adults who are overweight, obese, and with at least 

one additional risk factor by drawing a HbA1c (ADA, 2018).  Also, the practice will draw a 

HbA1c during treatment of prediabetes and diabetes every 3 months until the disease is 

considered stable with treatment.  Some weaknesses of the practice are lack of time to educate 

patients as mentioned previously, limited education resources, and the small number of 

employees.  The main opportunity of the practice is the prospect to change the current practice 

by implementing a multimedia-based diabetes prevention (DPP) to educate about lifestyle 

modifications to reduce the progression of prediabetes and the prevention of type 2 diabetes 
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mellitus.  Another opportunity of the practice would be motivating the prediabetic patients to 

modify their lifestyle and to adhere to the Diabetes Prevention Program.  The CDC’s Diabetes 

Prevention Program is not covered by private insurance companies which causes a major threat 

to the implementation of the DPP in this practice.  If the patient will have to pay out of pocket 

for the program it will hinder participation.  In 2018, Medicare started covering the Medicare 

Diabetes Prevention Program but specific eligibility is required (Centers for Medicare and 

Medicaid Services [CMS], 2019).    

Problem Statement 

 Despite the compelling evidence supporting the use of Diabetes Prevention Programs, the 

treatment of prediabetes in the primary care setting is inadequate (Kandula et al., 2017).  

According the ADA, several randomized controlled trials reported that intensive lifestyle 

interventions such as the Diabetes Prevention Program can reduce the incidence of type 2 

diabetes mellitus by 58% over 3 years (ADA, 2018).  The follow up of the DPP reported a 24% 

reduction in the rate of progression to type 2 diabetes mellitus at 10 years and 27% at 15 years 

(ADA, 2018).  Early diagnosis of prediabetes and treatment of prediabetes with a DPP can 

prevent or delay the progression of prediabetes, prevent type 2 diabetes mellitus, improve health 

outcomes, and reduce the burden of diabetes on society (ADA,2018; CDC, 2018; Petersen, 2018; 

Sui, 2015; Watson, 2017).  The purpose of this quality improvement project is to determine 

whether a multimedia-based diabetes prevention program reverses or reduces the progression of 

prediabetes and prevents type 2 diabetes mellitus.  

This project focuses on answering the clinical question, “In a mixed group of English-

speaking male and female patients above the age of 18 years old diagnosed with prediabetes (P), 

how does the implementation of a Multimedia-based Diabetes Prevention Program (I) compared 
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to usual care (C) affect the progression of prediabetes and the prevention of Type 2 Diabetes 

Mellitus (O) within a 90-day time period (T)?” 

Aims and Objectives 

  The aim of this project was to reduce the progression of prediabetes and prevent type 2 

diabetes mellitus with the implementation of a multimedia-based diabetes prevention program. 

The multimedia component of the intervention consisted of an educational PowerPoint with 

voice audio, educational handouts and a questionnaire pre and post intervention.  Food diary 

journals were provided to participants. The option to use the MyFitnessPal application for 

smartphone devices was demonstrated to record daily food intake and exercises.  The project 

used an educational PowerPoint presentation containing the information from the CDC’s 

Diabetes Prevention Program curriculum.  The educational handouts provided to patients 

coincided with the information in the PowerPoint to reinforce the material.  The food diaries 

helped patients track what they were eating, provided motivation, encouraged adherence to a 

healthy diet, and assisted in weight loss.   

The objective of this project was to educate patients on lifestyle modifications to delay or 

stop the progression of prediabetes and prevent type 2 diabetes mellitus.  The measurement of 

the patient’s HbA1c levels at the diagnosis of prediabetes and 90 days post intervention was the 

measurable outcome.  The evaluation objective was to assess the understanding of the material in 

the Diabetes Prevention Program PowerPoint presentation with a questionnaire that was 

completed prior to the intervention and immediately after the intervention is implemented.  The 

goal of this DNP project was to change clinical practice with the evidence from research and the 

success of this novel project.    
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Review of the Literature 

Search Strategy 

 A systematic approach was used to review the literature.  A literature review was 

completed to investigate three important areas of the clinical question: 1) Determine if the 

Diabetes Prevention Program (DPP) reverses prediabetes and prevents type 2 diabetes mellitus; 

2) the effectiveness of a Multimedia based Diabetes Prevention Program; 3) Utilization of the 

Diabetes Prevention Program in Primary Care.  The electronic databases utilized included 

PubMed, CINHAL, and Medline in an effort to generate the most pertinent research evidence.  

The MeSH terms utilized in the search were Prediabetic State, Primary Prevention, Diabetes 

Mellitus, Type 2, Multimedia, Exercise Therapy, and Diet Therapy.  A total of 98 potential 

sources were found in March of 2019 using a combination of the key terms: prediabetes, 

Diabetes Prevention Program, diabetes prevention, effectiveness, primary care, education video 

with the filters English language, human and publication within the past 5 years applied to the 

search.  Of the 98 potential sources found in the search, 10 articles pertained to this quality 

improvement project and are used in the table of evidence (Appendix A).  Of the 10 articles 

used, all were high or good quality, three articles had an evidence level 1, five articles had an 

evidence level 2 and the two articles were level 4 and level 5 based on the John Hopkins Nursing 

Evidence-Based Evidence Appraisal Tool (Dang & Dearholt, 2017).  Credible websites were 

also utilized including the American Diabetes Association (ADA) and the National Institute of 

Diabetes and Digestive and Kidney Disease (NIDDK) in the search.   

Diabetes Prevention Program prevents Type 2 Diabetes Mellitus 

From the literature reviewed, the utilization of the Diabetes Prevention Program 

significantly reduces the progression of prediabetes and prevents type 2 diabetes mellitus (ADA, 



A NOVEL APPROACH TO DIABETES PREVENTION 
 

20 

2018; Aguiar et al., 2016; Allende-Vigo, 2015; Brunisholz et al., 2017; Dawes et al., 2014; 

Kramer et al., 2018; Nathan et al., 2015; Michaelides, Raby, Wood, Farr, & Toro-Ramos, 2016; 

Mudaliar et al., 2016; Sepah, Jiang, Ellis, Mcdermott, & Peters, 2017).  The alpha level of .05 

was used for all statistical tests in the review of literature.  Mudaliar et al. (2016) and Kramer et 

al. (2018) revealed that DPP lifestyle modification program decreased weight, HbA1c, and 

fasting blood glucose (FBG).  The studies by Aguiar et al. (2016) and Sepah et al. (2017) showed 

a decrease in weight and HbA1c but did not test FBG.  The results of the study by Mudaliar et al. 

(2016) were statistically significant (p < .05) showing a mean decrease in weight of 3.77 kg, 

HbA1c 0.21%, FBG 2.40 mg/dL.  Kramer et al. (2018) showed a statistically significant (p < 

.0001) reduction in weight of 11.2 lbs. and HbA1c of .14% at 6 months and an additional 

decrease in weight of 10.8 lbs. and HbA1c of .13% at 12 months in the intervention group 

compared to the control group with the utilization of a DPP lifestyle intervention program among 

3 economically different community senior centers.  In addition, the study showed a decrease in 

cholesterol, triglycerides, and fasting blood glucose by implementing a DPP lifestyle 

intervention further reducing the risk of developing diabetes in the intervention group (Kramer et 

al., 2018).   

A reduction in weight in addition to the prevention of Type 2 diabetes mellitus was seen 

with the implementation of a DPP lifestyle intervention by studies regardless of the mode of 

delivery (Aguiar et al., 2016; Allende-Vigo, 2015; Brunisholz et al., 2017; Dawes et al., 2014; 

Kramer et al., 2018; Nathan et al., 2015; Michaelides et al., 2016; Mudaliar et al., 2016; Sepah et 

al., 2017).  The article by Allende-Vigo (2015) recommended DPP lifestyle modification 

intervention consisting of moderate physical activity of 150 min/week walk combined with a 

500-1000 calorie deficit per day to achieve a 5-10% weight loss proven to reduce type 2 diabetes 
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mellitus in different at-risk populations.  The progression from prediabetes to diabetes can be 

prevented with lifestyle medication intervention resulting in the recommendation of utilizing the 

DPP to prevent type 2 diabetes (Allende-Vigo, 2015).  The results in the study by Brunisholz et 

al. (2017) were statistically significant (p < .001) showed that a 5% weight loss was 70% more 

likely in the DPP intervention group compared to the control group within the 6-12 months after 

enrollment in the study.  The study also revealed that the DPP group was less likely to be 

diagnosed with type 2 diabetes mellitus during the study and the DPP based lifestyle intervention 

showed a significant decrease (p < .001) in the diagnosis of type 2 diabetes mellitus compared to 

the control group (Brunisholz et al., 2017).        

Nathan et al. (2015) revealed the incidence of diabetes was reduced by 58% in the 

lifestyle intervention group by year 3.  The incidence of diabetes was statistically significantly (p 

< .0001) reduced by 27% in the lifestyle intervention compared to placebo group over 15 years 

(Nathan et al., 2015).  The incidence of diabetes was the lowest in the lifestyle intervention 

group compared to the control group (Nathan et al., 2015).  Nathan et al. (2015) noted the 

benefits of the lifestyle intervention in the Diabetes Prevention Outcome Study (DPPOS) was not 

only to delay and/or prevent type 2 diabetes mellitus but also reduced metabolic syndrome and 

cardiovascular disease risk factors.  The results of the DPPOS showed positive long-term effects 

with lifestyle intervention in the reduction of type 2 diabetes mellitus incidence (Nathan et al., 

2015).  The economic analysis over 10 years showed the lifestyle intervention was also cost-

effective promoting the cost effectiveness of implementing this DNP project (Nathan et al., 

2015).  Furthermore, three studies also showed a decrease in BMI and waist circumference with 

the utilization of the DPP lifestyle intervention (Aguiar et al., 2016; Dawes et al., 2014; Kramer 

et al., 2018).  Evidence reveals the effectiveness of the DPP lifestyle intervention in delaying the 
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progression of prediabetes and preventing type 2 diabetes mellitus by reducing weight, HbA1c, 

FBG, cholesterol, waist circumference, cardiovascular disease risk factors.  This evidence gives 

the rationale for implementation of the DPP in this healthcare delivery innovation project.   

The Effectiveness of a Multimedia based Diabetes Prevention Program  

The literature review ascertained that a multimedia-based diabetes prevention is effective 

in reducing the progression of prediabetes and prevents type 2 diabetes mellitus (Aguiar et al., 

2016; Michaelides et al., 2016; Sepah et al., 2017).  The study by Aguiar et al. (2016) 

implemented a self-administered DPP which utilized print and video resources containing 

material on weight loss, exercise, and diet modification specific for type 2 diabetes mellitus 

prevention.  Aguiar et al. (2016) showed a significant decrease in weight (p < .001), HbA1c (p < 

.002), body fat percentage, visceral fat area, BMI, waist circumference, aerobic fitness (all p < 

.05) in the intervention group compared to the control group.  The prevalence of prediabetes was 

reduced by 30% in the intervention group (Aguiar et al., 2016).  Aguiar et al. (2016) revealed an 

improvement in T2DM risk factors including weight and HbA1c as a result of the self-

administered DPP intervention.  The study by Aguiar et al. (2016) showed similar results in the 

prevention of type 2 diabetes with the use of a multimedia based DPP in comparison to the 

conventional in-person delivery method.   

Both studies by Michaelides et al. (2016) and Sepah et al. (2017) utilized the smartphone 

digital platform making the DPP curriculum easily accessible.  The study by Sepah et al. (2017) 

implemented the DPP lifestyle intervention utilizing the digital platform via the internet giving 

the option of using a laptop, desktop, tablet, or smartphone consequently making the DPP easily 

accessible.  Sepah et al. (2017) showed a statistically significant (p < .0001) reduction in weight 

at 16-weeks, 1-year, and 2-year time points of the study.  Sepah et al. (2017) also showed a 
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statistically significant (p < .0001) reduction in HbA1c from baseline at year 1 and 2 of the 

study.  The statistically significant reduction in weight (p < .0024) and HbA1c (p < .0005) at the 

3-year mark and during the length of study is the testament of the effectiveness of the digital 

delivery format of the DPP for short-term and long-term (Sepah et al., 2017).  The sustained 

reduction in HbA1c led to an average reversal from prediabetes range to normal glycemic range 

(Sepah et al., 2017).  Sepah et al. (2017) revealed an association with increased logins and group 

participation with a statistically significant reduction in weight at weeks 1-16 (p <.002), weeks 

17-52 (p < .03), weeks 1-52 (p < .01).   

Michaelides et al. 2016 revealed that by utilizing a digital DPP intervention, 64 % of 

participants saw an over 5% weight loss producing a statistically significant (p < .001) reduction 

in weight at week 16 and 24.  The mean weight loss at week 24 was 7.5% (Michaelides et al., 

2016).  The use of a digital DPP platform met the 5-7% weight loss recommended by the CDC to 

reduce the risk of developing prediabetes and type 2 diabetes mellitus (CDC, 2018; Michaelides 

et al., 2016).  The study revealed that 84% of participants were highly engaged, completing more 

than 9 lessons and the higher the participation the more weight loss was also seen (Michaelides 

et al., 2016).  The evidence of weight loss and high participation percentage of the study supports 

the effectiveness of utilizing a multimedia DPP lifestyle intervention.    

Utilization of the Diabetes Prevention Program in Primary Care 

The American Diabetes Association (ADA, 2018) recommends primary care practitioners 

to refer patients diagnosed with prediabetes to an intensive behavioral lifestyle intervention 

program modeled from the DPP to achieve and maintain a 7% initial weight loss and increase 

physical activity to at least 150 min/week.  Several RCT’s demonstrated that DPP reduces the 

incidence of diabetes by 58% over 3 years (ADA, 2018).  The ADA (2018) reported that the 
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follow up DPP outcomes study, showed a sustained reduction in the progression to diabetes of 

34% at 10 years, and 27% at 15 years.  A 7% weight loss goal was shown to be feasible and 

achievable and likely to reduce the risk of developing diabetes (ADA, 2018).  The ADA (2018) 

noted that the Centers for Medicare & Medicaid services decided to expand Medicare 

reimbursement for the coverage of the CDC DPP and for CDC recognized organizations that 

become suppliers of the DPP.  A cost effectiveness model suggested that DPP and technology 

assisted DPP is cost effective (ADA, 2018).             

Kramer et al. (2018) saw similar results showing a significant decrease in HbA1c, BMI, 

waist circumference, total cholesterol, triglycerides, and fasting glucose at 6 months and 12 

months in the 3 different clinical sites and patients with different socioeconomic status.  These 

results support the generalizability of a DPP in different settings, populations, and 

socioeconomic classes.  The studies by Aguiar et al. (2016) and Michaelides et al. (2016) showed 

similar results in the prevention of type 2 diabetes with the use of a multimedia based DPP in 

comparison to the conventional in-person delivery method.  The study by Nathan et al. (2015) 

presented the 10-year economic analysis revealing the lifestyle intervention was cost-effective.  

The use of a multimedia based DPP intervention has the potential to reduce delivery costs, 

participant burden, increase participation and to facilitate dissemination in primary care setting in 

rural and remote areas (ADA, 2018; Aguiar et al., 2016; Michaelides et al., 2016; Nathan et al., 

2015). 

Inconsistencies 

The study by Dawes et al. (2014) showed a statistically significant (p < .05) reduction in 

weight, BMI, waist circumference, and exercise endurance compared to the control group at 6 

months.  The mean HbA1c in the control group increased by 0.03% compared to the intervention 
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group that saw a mean decrease in HbA1c of 0.07% (Dawes et al., 2014).  The study by Dawes 

et al. (2014) revealed the between-group 0.1% difference in HbA1c was not significant (p < .10).  

Although this study revealed a reduction in the risk factors that contribute to type 2 diabetes, this 

study was not able to determine if DPP lifestyle modifications of the intervention group 

prevented type 2 diabetes mellitus. Also, the ADA (2018) could not confirm that technology 

assisted DPP to be effective in preventing type 2 diabetes and only recommended the mode of 

delivery to be considered.  These inconsistencies reveal a need for further research in the use of 

multimedia based DPP interventions and its effects on HbA1c and the prevention of type 2 

diabetes mellitus. 

In summary, the review of literature supported the utilization of a multimedia based DPP 

lifestyle intervention to reduce the progression of prediabetes and prevent type 2 diabetes 

mellitus.  In addition, the DPP lifestyle intervention was shown to significantly decrease weight, 

HbA1c, FBG, BMI, waist circumference, and cholesterol.  Evidence revealed that the 

multimedia based DPP lifestyle intervention was cost effective, helped to relieve the participant 

burden, increase participation, and can be implemented in the primary care setting.     

Theoretical Model 

Health Belief Model  

The Health Belief Model (HBM) was selected to effectively support the development of 

this project (Appendix B).  The HBM was created by Hochbaum, Rosenstock, and Kegels who 

were Social Psychologists working for the U.S. Public Health Services in the 1950s (Health 

Belief Model, 2018).  The HBM is one of the original health behavior models which addresses 

the individual’s readiness to take a health-related action or change one’s behavior based on the 

individual’s beliefs (Health Belief Model, 2018).  The beliefs in the HBM are the individuals 
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perceived susceptibility, perceived severity, perceived benefits, and perceived barriers (Appendix 

B) (Health Belief Model, 2018).  Perceived susceptibility refers to the individual’s belief that 

they are susceptible or at risk for a disease such as prediabetes or type 2 diabetes mellitus.  The 

patient is susceptible to prediabetes if they have the risk factors such as being age 45 years or 

older, have a family history of diagnosed type 2 diabetes mellitus, specific ethnic background, 

have polycystic ovary syndrome, ever being diagnosed with gestational diabetes, or giving birth 

to a baby weighing 9 pounds or more (CDC, 2018; Watson, 2017).  The perceived susceptibility 

especially refers to the modifiable risk factors for prediabetes including being overweight, 

having a high percentage of abdominal fat, or being obese, physically inactive, and smoking 

(CDC, 2018; Watson, 2017).  Perceived severity refers to the individual’s belief regarding the 

potential severity of the disease, the complications of prediabetes such as developing type 2 

diabetes mellitus, and heart disease.  Additionally, prediabetes is associated with a 10% to 40% 

increased risk for stroke, microvascular disease cardiovascular disease including hypertension 

and hyperlipidemia (Bergman et al., 2012; CDC, 2018; Siu, 2015).  Perceived benefits refer to 

the perceived benefit of lifestyle modifications such as exercise, eating healthy, and weight loss, 

and how making those changes will reduce the progression of prediabetes and prevention of type 

2 diabetes mellitus.  Perceived barriers refer to any barrier or obstacle inhibiting the individual 

from changing the behavior that would reduce the progression of prediabetes and prevent type 2 

diabetes mellitus (Health Belief Model, 2018).  This theory suggests that if the patient perceives 

they are susceptible and at risk for prediabetes and the condition could be a severe threat to their 

health and to their life, then the patient will be more likely to take action to avoid the progression 

of prediabetes prompting them to modify their lifestyle by exercising, eating healthy, and losing 

weight.  The likelihood of the patient to make lifestyle modifications is enhanced if the perceived 
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benefits which is the absence of prediabetes and/or type 2 diabetes mellitus outweighs the 

perceived barriers.   

Two more concepts, cues to action and self-efficacy were added later to help explain the 

challenges of changing the known unhealthy lifestyle (Healthy Belief Model, 2018).  Cues to 

action is a concept that motivates the patient into action to modify their lifestyle such as 

educational handouts and the diabetes prevention educational PowerPoint.  Self-efficacy is a 

concept that explains the idea that the patient believes they have the ability take action such as 

starting an exercise regimen, eating a healthier diet, and logging meals in their food diary.  Cues 

to action and self-efficacy could be utilized with the educational handouts, verbal education, and 

diabetes prevention educational PowerPoint.  The HBM was the framework used to help 

motivate patients to modify their lifestyle by exercising, eating a healthy diet, and logging their 

meals in their food diary to aid in their weight loss.  With education, support, and a positive 

attitude, patients were able to reverse their prediabetes, prevent type 2 diabetes mellitus, and live 

a long and healthy life. 

Methodology 

The proposed DNP pilot project used a quasi-experimental quantitative design in which 

the defined population HbA1c level was measured before and three months after the intervention 

(Tappen, 2016 p.66).  According to Moran, Burson, and Conrad (2017) this type of design was 

practical and useful in the practice setting because the design did not require randomization or a 

control group.  This design used all subjects as the treatment group and exposed all subjects in 

the pilot study to the intervention (Tappen, 2016, p. 66).  This type of design permitted a 

measurable change in health-related outcome after the intervention when a true experimental 

design was not feasible (Moran et al., 2017, p. 352).  A questionnaire was administered to the 
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participants before and after the implementation of the multimedia-based diabetes prevention 

education program assessing the participants knowledge.  The project also measured the HbA1c 

pre and post implementation of the multimedia-based diabetes prevention education program 

assessing the reduction in the HbA1c level which lead to the potential prevention of type 2 

diabetes mellitus.   

Setting 

The setting for this project was at a large solo internal medicine practice in a suburban 

setting in central New Jersey.  The patients ethnicity seen in this office were diverse.  The 

practice cares for approximately 2,400 patients a year.  Approximately 5% of the patients from 

this large practice were identified as prediabetic. A letter of support (Appendix M) was gained 

from the Practice where this multimedia-based diabetes prevention education intervention project 

was completed.   

Study Population  

This project included a purposeful sample of men and women in central New Jersey from 

an internal medicine practice that were diagnosed with prediabetes.  The purposeful sample 

method was chosen to focus on the prediabetic population in order to answer the research 

question for this project.  Subject inclusion criteria included English speaking women and men 

of the age of 18 years of age and older, who had a HbA1c level between 5.7% to 6.4%. and/or 

had a diagnosis of prediabetes.  Subject exclusion criteria was men and women under the age of 

18, who did not have a HbA1c level between 5.7% to 6.4%, were diagnosed with type 1 diabetes 

mellitus, type 2 diabetes mellitus, and pregnant women.  Priori power analysis was calculated by 

utilizing Raosoft, Inc. (2004).  With a population size of 114, accepting a 10% margin of error 

and 95% confidence level, the necessary sample size was 50 participants.  To account for 
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attrition if participants withdrew from the study, an additional 10% was added, bringing the total 

sample needed to 55 participants.   

Subject Recruitment 

Information about the multimedia-based diabetes prevention program was shared via 

recruitment flyers displayed in the office waiting room and each examination room.  Efforts to 

recruit potential participants was also made via in-person recruitment during the office visit by 

the DNP student and/or participating physician (team member).  Recruitment of participants 

occurred during the scheduled office visit in the exam room or through telephone conversation 

made by the DNP student after the scheduled appointment.  The electronic medical record 

(EMR) was used to generate a list of potential participants who were active patients with a 

current diagnosis of prediabetes and/or had a HbA1c level between 5.7% to 6.4%.  The diagnosis 

codes used in the search was the ICD-10 and ICD-9 codes of R73.03 (prediabetes), R73.02 

(impaired glucose intolerance), and 790.29( other abnormal glucose).  Those potential 

participants on the list were contacted by the DNP student via telephone to discuss the project 

and asked for participation.  Potential participants were informed that participation in the 

multimedia-based diabetes prevention program pilot study was a voluntary, complementary 

service and their decision to participate would not impact the usual care provided.  Recruitment 

material can be found in Appendix C.    

Consent Procedure  

Patients were considered a vulnerable population.  The Rutgers IRB approval was 

obtained prior to project implementation.  Informed consent was obtained in accordance with the 

IRB requirements from Rutgers University (Appendix D).  The consent was created using the 
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suggested Rutgers IRB template which was customized to fit the objectives of the project.  At the 

time of the intervention patients were given an opportunity to raise any concerns about the study. 

Risks/Harms/Ethics  

This study posed minimal risk to the participants.  There was no anticipated discomfort 

for participants in the study, so risk to participants was minimal.  Participants were informed of 

any new findings or information that could affect their decision to remain in the study.      

Subject Costs and Compensation 

There was no cost to participate in this project.  Participants did not receive monetary 

compensation for their participation in the project however, a food diary and educational 

materials were provided to each participant in the project.       

Intervention Design and Resources 

The intervention for this project was the implementation of a multimedia-based diabetes 

prevention education program.  The multimedia component of the intervention consisted of an 

educational PowerPoint with voice audio, educational handouts, food diary journal, 

MyFitnessPal application for smartphone devices, and a questionnaire pre and post intervention.  

The project used an educational PowerPoint with voice audio (Appendix E) containing the 

already validated information from the CDC Diabetes Prevention Program (DPP) the National 

Institute of Health (NIH) and the National Diabetes Education Program (NDEP).  The 

PowerPoint covered an introduction to prediabetes, risk factors, diagnosis, complications, and 

treatment (exercise, diet, and weight loss).  The diet aspect in the PowerPoint covered healthy 

eating habits, examples of healthy foods to eat and unhealthy foods to avoid, what foods to 

choose when dining out.  The exercise aspect in the PowerPoint included types of physical 

activity, length of physical activity needed, and examples of exercise.  The educational handouts 
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provided to patients coincided with the information in the educational PowerPoint reinforcing the 

material.  The educational handouts (Appendix F) provided to the patients came directly from the 

CDC DPP and the NIH NDEP curriculum available to print for healthcare professionals.  The 

Choose More than 50 Ways to Prevent Type 2 Diabetes education handout was printed from the 

NDEP website and discussed tips on how to eat well, stay active, and track progress.  The Eating 

Well to Prevent T2 handout discussed how to eat well, how to build a healthy meal, items in each 

food group and Eating Well Away from Home handout discussed challenges of eating well at 

restaurants and social events and how to cope with these challenges which both were printed 

directly from the CDC curriculum website.  The two fact sheets on physical guidelines were 

specifically tailored for adults and older adults which was printed directly from the CDC 

website.  The Get Active to Prevent T2 handout discussed the benefits of physical activity and 

ways to get physically active which was printed directly from the CDC curriculum website. 

The food diary journal (Appendix G) provided helped patients track food and water 

intake through the day, track daily activity and exercises, provided motivation, encouraged  

adherence to a healthy diet and exercise and assisted in weight loss.  The food diary journal also 

had a section to measure chest, waist, hips, thighs, calf and weight at day 1 and day 90 to 

document progress.  The food diaries were bought from Amazon Inc by the DNP student.  

Participants had the option to use an application (app) that tracked calories consumed and 

exercise completed named MyFitnessPal.  The application was available for participants to 

download on their smartphone for free (Appendix H).  The application was available via iOS or 

Android platform on the participants smartphone, iPhone, iPad, and iPod touch which could be 

synced to many different apps and devices to make tracking the participants diet and exercise 

easy and accessible.  The educational PowerPoint with voice audio, educational handouts, food 
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diary journal, and the MyFitnessPal application was the foundation which made this project a 

multimedia-based diabetes prevention education intervention.   

The intervention was implemented at the time the participant agreed to partake in the 

pilot study which was at the office visit or at the earliest convenience for the participant to come 

back to the practice.  The intervention was implemented in one of the exam rooms at the internal 

medicine practice.  A pre-intervention questionnaire (Appendix I) was provided to the participant 

to complete before the start of the multimedia-based diabetes prevention education intervention 

which assessed the participants baseline knowledge.  The educational PowerPoint with voice 

audio was presented utilizing the DNP student’s personal laptop or iPad.  The educational 

handouts were given to the participant after the PowerPoint presentation to reinforce the content.  

The post-intervention questionnaire (Appendix I) was given to the participant after the 

educational aspect of the intervention was completed.  Both questionnaires took approximately 

10 minutes to complete.   

At the end of the session, the participant was given the option to use the food diary 

journal or the MyFitnessPal application which provided motivation, encouraged adherence to 

healthy diet and exercise and assisted in weight loss.  A follow up phone call was completed 

monthly that encouraged adherence to healthy diet and exercise and assisted in weight loss.  A 

follow up blood draw date was given to the participant on approximately day 90 of the study.  A 

routine HbA1c level was drawn at the usual follow up as per the internal medicine practice 

routine follow up protocol for the prediabetic population.  A decrease in the HbA1c level showed 

the intervention was successful.      
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Sources of Data 

The paper questionnaire was created using the Diabetes Knowledge Test (DKT) and the 

Risk Perception Survey for Developing Diabetes (RPS-DD) from the Michigan Diabetes 

Research Center (MDRC) Survey Instruments for Health Professionals (University of Michigan, 

2019).  The questionnaire was tailored specifically to assess the participants’ knowledge before 

and after the educational portion of the multimedia-based diabetes prevention education 

intervention.  Both surveys were researched and tested by MDRC.  Cronbach’s coefficient alpha 

was used to calculate the reliability of the DKT resulting in score of (.77) supporting the 

reliability and validity of the DKT (Fitzgerald et al., 2016).  Each question in the questionnaire 

was either true or false.  This type of questioning was chosen for simplicity and familiarity to the 

participants.  The questionnaire took approximately 10 minutes to complete.  Since the 

questionnaire used for this project was tailored specifically to information pertaining to the 

educational material, the reliability and validity of this specific questionnaire tool did not exist.    

As discussed previously, the content in the PowerPoint came directly from the 

information in the CDC Diabetes Prevention Program (DPP) and the National Institute of Health 

(NIH) National Diabetes Education Program (NDEP).  The content in the CDC DPP program 

and the NDEP was carefully reviewed by NIH scientists and other experts.  The educational 

handouts were printed directly from the CDC and NDEP website.    

Outcome Measures  

Participant baseline data was retrieved from the electronic medical record Practice Fusion 

at the start of the project after participation was consented.  The variables included in the 

baseline data were age, gender, weight, body mass index (BMI), serum hemoglobin A1C 

(HbA1c). The participant data was assigned a number and only the DNP student had access to 
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that information.  The variables included in the post intervention data were HbA1C, weight, and 

BMI and was obtained by completing a retrospective chart review after the study period ended 

which was approximately 90 days.  The data from the questionnaire was collected immediately 

before and after the intervention.  All data was entered into the Statistical Software IBM SPSS 

Statistics System by the DNP student for statistical analysis.   

Timeline  

The timeline for the DNP Project started with the Project Proposal presented to the 

Project Team in April 2019.  The application to the IRB was completed and submitted no later 

than May 30, 2019 and was approved July 22, 2019.  After the approval of the IRB, the 

recruitment of participants, implementation, and data collection occurred in September 2019.  

Data analysis started in December 2019 and continued for two months.  The evaluation and 

writing of the results of the study started in January 2020 and continue for the next three months.  

The presentation of the final product of the DNP Project will occur in March 2020.  The highly 

anticipated graduation is May 2020.  The project timeline is represented using a GANTT Chart 

and is provided in Appendix J.        

Budget  

This DNP Project was not funded and all costs associated with this project was the sole 

responsibility of the DNP student.  The cost of supplies was $562.07.  The supplies utilized for 

this project were Recruitment Flyers, Educational Materials, Food Diary Journal, the purchase of 

Statistical Software IBM SPSS Statistics System, LEARD Statistics Programs, and dissemination 

posters.  The DNP student personally absorbed any other costs that arose.  The budget is located 

in Appendix K.       
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Evaluation Plan 

The HbA1c, weight, and BMI was all extracted from the electronic medical records by 

performing a retrospective chart review 90 days post intervention.  A decrease in HbA1c, weight, 

and BMI were the primary measurements evaluating if the multimedia-based diabetes prevention 

educational intervention was successful.  The post intervention questionnaire scores assessed the 

participants knowledge of prediabetes and the prevention of type 2 diabetes from the 

multimedia-based diabetes prevention educational intervention.  An increase in post intervention 

questionnaire scores indicated the improvement in participants knowledge proving the 

intervention was successful.      

Data Analysis 

Statistical Software IBM SPSS Statistics System was used for the completion of data 

analysis.  Descriptive statistics were used to describe the sample of participants.  Descriptive 

statistics also compared the retrospective chart review findings of the HbA1c, weight, BMI pre 

and post intervention.  A paired t test was used to assess the change in the variables weight, BMI, 

HbA1c from baseline to 90 days post intervention.  The correct scores on the questionnaire was 

added up and treated as the total score of the outcome variable.  The scores correct ranged from 

zero to one hundred for each participant.  The pre/post intervention questionnaire scores were the 

continuous variable.  A paired t test was used to compare the pre/post questionnaire means.  

Analytical statistics were used to determine the efficacy of the project intervention.  An alpha of 

0.05 was used for all statistical tests in this study.  

 The sample size was four participants encompassing three females and one male.  The 

mean age of the participants was 63 years old.  The participant mean weight loss at the 

completion of the project was 4lbs, 95% CI.  The participant mean decrease in the BMI at the 
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completion of the project was 0.7 kg/m2, 95% CI. The participant mean decrease in the HbA1c 

at the completion of the project was 0.15%, 95% CI. The participant mean increase in the post 

intervention questionnaire score at the completion of the project was 7.5 points, 95% CI.  

Overall, the participant weight, BMI, and HbA1c all decreased at the completion of the project.  

There was a 10 point increase in the score of the post intervention score of three participants and 

one participant scored a 100% on both the pre and post intervention questionnaire.  The results 

showed that there was an increase in participant knowledge about prediabetes and type 2 diabetes 

mellitus prevention after the completion of the multimedia-based diabetes prevention educational 

intervention.   

Data Security and Maintenance  

Data was collected from participants and the electronic medical record system, Practice 

Fusion.  The personal data of the participant was assigned a number by creating a master list and 

only the DNP student had access to the master list.  The master list linking the personal data to 

the assigned number was only kept until data collection was completed and then was destroyed.  

By taking this protective measure, participant data was reviewed without the participant identity 

being recognized.  Age, gender, weight, body mass index (BMI), hemoglobin A1C (HbA1c), and 

questionnaire results were collected.  Participant data was de-identified with a number to 

compare HbA1C, weight, BMI, and questionnaire results pre and post intervention.  The 

participant data in the electronic medical record, Practice Fusion, was protected with a password 

and the de-identified participant data on the DNP student’s personal computer was protected 

with a password that only the DNP student had access to.  Upon completion of the project, 

closure of the IRB, and final writing of the DNP Project, all data was destroyed in accordance 
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with Rutgers University guidelines. The hard copy of the participants consents and data was kept 

in a locked file cabinet in the chair’s office at Rutgers University and will be kept for five years.   

Discussion 

It was anticipated that the participants knowledge on prediabetes and type 2 diabetes 

mellitus prevention would be improved after the completion of the multimedia-based diabetes 

prevention educational intervention.  The HbA1c, weight, and BMI were also projected to 

decrease after the implementation of the multimedia-based diabetes prevention educational 

intervention.  These projected outcomes were supported by previous studies that implemented a 

multimedia-based diabetes prevention program (Aguiar et al., 2016; Michaelides et al., 2016; 

Sepah et al., 2017).   

The objective of this project was to educate patients on lifestyle modifications to delay or 

stop the progression of prediabetes and prevent type 2 diabetes mellitus.  The objective of this 

project was successfully met with the implementation of the educational Diabetes Prevention 

Program.  The decrease in the patients HbA1c levels at the diagnosis of prediabetes and 90 days 

post intervention met the measurable outcome.  The participants post intervention weight and 

BMI were also decreased at the completion of the project.  The results corroborated that the 

implementation of the DPP delayed or stopped the progression of prediabetes and prevented type 

2 diabetes mellitus.  The evaluation objective was met with the implementation of the 

educational Diabetes Prevention Program PowerPoint presentation.  The average questionnaire 

scores improved from the pre intervention questionnaire to the post intervention questionnaire.  

This helped the participants further understand how to eat healthier and incorporate exercise in 

their daily routine reducing the progression of prediabetes.   
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The key facilitator was the team member.  The team member was also the owner and 

main physician at the practice and helped recruit participants for the project.  During a patients 

scheduled office visit the team member would discuss the DNP pilot project with the patient and 

if the patient sounded interested she would add the patients name to the recruitment list.  

Unfortunately, when the potential participant would be reached, the DNP student was faced with 

hesitation and excuses such as that the participant was too busy with work, family, upcoming 

holiday seasons, or the participant was not ready to start an exercise and diet regimen.  These 

were the most common reasons why potential participants would not enroll in the project.  

Barriers that impacted the project was the recruitment process and participant retention.  There 

was not a large sample size that participated despite the effort of using the recruitment flyers, 

building a list of patients with prediabetes from the practice electronic medical record, and 

calling to recruit participants.  This major barrier affected the sample size and consequently 

effected the results and success of the project.  Another barrier of the project was participant 

retention.  There was an original sample size of six but two participants were not able to be 

reached when the follow up was needed making the sample size used in the project four.  The 

follow up only consisted of the participant coming back to the practice to have the HbA1c blood 

drawn 90 days after their project start date.  This date varied for each participant and the month 

and week was provided to the participant.  Retrospectively, a follow up nurse visit should have 

been scheduled at the time of the project implementation appointment.  Doing so would put the 

participant in the practice’s appointment reminder system and the usual appointment 

confirmation would be completed increasing the chances that the participant would show up to 

the follow up blood draw appointment.  Since the two participants were not able to be contacted, 

the reason for lack of retention was not determined.  Even though the sample size was small, the 
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participants did support the use of the multimedia, in person aspect of the project.  The 

implementation of the project supported the literature proving that the use of a multimedia based 

DPP intervention reduced delivery costs, participant burden, increased participation and 

facilitated dissemination in the primary care setting in rural and remote areas (ADA, 2018; 

Aguiar et al., 2016; Michaelides et al., 2016; Nathan et al., 2015). 

Implications  

The implications of this multimedia based DPP intervention is that it minimized the gap 

in care by educating patients about lifestyle modifications (diet, exercise, weight loss), reduced 

the progression of prediabetes and prevented type 2 diabetes mellitus.  There was minimal to no 

financial cost to the practice by creating and implementing the educational PowerPoint 

presentation.  There was also no financial cost to the participants by participating in the DNP 

project.  The multimedia based DPP intervention saved the practitioner time and improved 

quality of patient care.  Instead of educating patients for five minutes, the practitioner can simply 

play the PowerPoint which ensures the patient has received the proper education about their 

condition and how to treat prediabetes.  Implementing the DPP into clinical practice reduces 

delivery costs and participant burden, improves quality of care, and saves the practitioner time. 

Plans for Sustainability and Translation  

The aim of this project is for the team member to continue with the dissemination and 

implementation of the multimedia-based diabetes prevention intervention after the project has 

concluded.  In addition, the goal is for this multimedia-based diabetes prevention education 

program to become part of the standard of care in the primary care setting.  Access to care will 

be increased by making this information easily available to the community by providing the 

education PowerPoint with audio to health centers, YMCA’s and other Primary Care Offices to 



A NOVEL APPROACH TO DIABETES PREVENTION 
 

40 

promote the prevention of type 2 diabetes mellitus.  As a future Advanced Practice Nurse, 

bridging the gap between the patient knowledge about prediabetes and the prevention of type 2 

diabetes mellitus is important.  This was a quality improvement project intended to change 

clinical practice.   

Professional Reporting and Future Scholarship  

The goal is to publish the findings of this DNP Project in the Journal of the American 

Association of Nurse Practitioners (JAANP).  This project will be presented at the Rutgers DNP 

Project Poster Day to inform fellow future Advance Practice Nurses how to treat prediabetes.  

This project provided the foundation for future scholarship towards discovering new ways to 

promote healthier lifestyles resulting in the prevention of type 2 diabetes mellitus.   

Summary  

The aim and objective was met showing that education on lifestyle modification delays 

progression of prediabetes and prevent type 2 diabetes mellitus.  The average questionnaire 

scores improved from the pre intervention questionnaire to the post intervention questionnaire.  

This helped the participants further understand how to eat healthier and incorporate exercise in 

their daily routine in an effort to reduce the progression of prediabetes.  The participants post 

intervention HbA1c, weight and BMI were decreased at the completion of the project supporting 

the implementation of the DPP to delay or stop the progression of prediabetes and prevent type 2 

diabetes mellitus.  The implementation of the multimedia-based diabetes prevention program 

helped minimize the gap in care by educating patients about lifestyle modifications (diet, 

exercise, weight loss), reducing the progression of prediabetes and lead to the prevention of type 

2 diabetes mellitus. This project provided the foundation for future scholarship towards 
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discovering new ways to promote healthier lifestyles resulting in the prevention of type 2 

diabetes mellitus.   
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Appendix A 
Table of Evidence 

EBP Question: In a mixed group of English-speaking male and female patients above the age of 18 years old diagnosed with 
prediabetes, how does the implementation of a Multimedia based Diabetes Prevention Program compared to usual care affect the 
progression of prediabetes and the prevention of Type 2 Diabetes Mellitus within a 90-day time period? 
Date: May 9, 2019 
 
 
 
 

Article # 

 
 
 

Author & Date 

 
 
 

Evidence 
Type 

 
 
Sample, 
Sample Size, 
Setting 

Study findings 
that help answer 
the EBP 
Question 

 
 
 
 

Limitations 

 
 

Evidence 
Level & 
Quality 

1 Aguiar, Morgan, 
Collins, 
Plotnikoff, Young 
& Callister, 
 
2016 

Randomized 
Control Trial 

Assessor-blinded, 
parallel-group 
N=53 
Intervention)  
N= 48 (Control)  
N=101 (Sample 
Size) 
 
Male population 
 

 
 

Australia 

Intervention 
group saw a 
significant 
decrease in 
weight, HbA1c, 
Insulin, BMI, 
waist 
circumference, 
fat mass, body 
fat percentage, 
visceral fat area 
than the control 
group.  The 
prevalence of 
prediabetes was 
reduced by 30% 
in the 
intervention 
group.  The 
Lifestyle 

Key limitations of 
this study were 
the short duration 
of the trial, target 
male population 
resulted in the 
only being able to 
generalize the 
results to the 
male population. 

Level 1, High 
Quality appraisal 
as it is consistent, 
generalizable 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence. 
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intervention 
revealed an 
improvement in 
T2DM risk 
factors 
including 
weight and 
HbA1c.  Self-
administered 
DPP has a 
potential to 
reduce costs, 
participant 
burden and 
could be 
disseminated in 
community 
settings such as 
medical 
practices, 
workplaces, and 
pharmacies.   

2 Allende-Vigo, 
 
2015 

Literature Review  � NA  
 

Lifestyle 
modification 
intervention 
consisting of 
moderate 
physical 
activity of 150 
min/week walk 
combined with 
a 500-1000 
calorie deficit 

Key limitations of 
the literature 
review were most 
sources were used 
were not 
published in the 
last 5 years.   

Non-Research, 
Level 5, Good 
Quality appraisal 
because the 
expertise is 
credible, draws 
fairly definitive 
conclusions and 
provides logical 
argument.  
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per day to 
achieve a 5-
10% weight 
loss has 
consistently 
proven to 
reduce type 2 
diabetes 
mellitus in 
different at-risk 
populations.  
The progression 
from 
prediabetes to 
diabetes can be 
prevented with 
lifestyle 
medication 
intervention 
resulting in the 
recommendatio
n of utilizing 
the DPP to 
prevent type 2 
diabetes.       

3 American 
Diabetes 
Association  
 
2018  

Position 
Statement  

� NA  
 

The American 
Diabetes 
Association 
(ADA) 
recommends to 
refer patients 
diagnosed with 
prediabetes to 

� NA  
 

Level 4, Good 
Quality appraisal 
because the 
material is 
sponsored by a 
professional 
private 
organization, 
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an intensive 
behavioral 
lifestyle 
intervention 
program 
modeled on the 
DPP to achieve 
and maintain a 
7% initial 
weight loss and 
increase 
physical 
activity to at 
least 150 
min/week.  
Technology 
assisted DPP 
may be 
effective in 
preventing type 
2 diabetes and 
should be 
considered. A 
cost 
effectiveness 
model 
suggested that 
DPP and 
technology 
assisted DPP is 
cost effective. 
Several RCT’s 
demonstrated 

reasonable and 
thorough 
systematic 
literature search 
strategy, 
consistent results, 
sufficient 
numbers of well-
designed studies, 
national expertise 
is clearly evident, 
and revised 
within the last 5 
years.   
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that DPP 
reduces the 
incidence of 
diabetes by 
58% over 3 
years.  The DPP 
outcomes 
follow up study 
showed a 
sustained 
reduction in the 
progression to 
diabetes of 34% 
at 10 years, 
27% at 15 
years.  A 7 % 
weight loss goal 
was shown to 
be feasible and 
achievable and 
likely to reduce 
the risk of 
developing 
diabetes.  The 
Centers for 
Medicare & 
Medicaid 
services 
decided to 
expand 
Medicare 
reimbursement 
for the coverage 
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of the CDC 
DPP and for 
CDC 
recognized 
organizations 
that become 
suppliers of the 
DPP.         

4 Brunisholz, Joy, 
Hashibe, Gren, 
Savitz, 
Hamilton, 
Cannon, Huynh, 
Schafer, 
Newman, 
Parker, 
Musselman & 
Kim, 
 
2017 

Quasi-
Experimental 
Study   

DPP Participation 
N= 573 
No DPP 
participation 
N=2,292 
(1:4 match)  
 
Intermountain 
Healthcare 
encompassing   
22 hospitals, a 
medical 
group with more 
than 185 
ambulatory 
physician clinics, 
estimated 1,100 
primary and 
secondary care 
physicians, 
in Utah and 
Southeastern 
Idaho.   

DPP group were 
70% more likely 
to achieve 
a 5% weight loss 
and less likely to 
be diagnosed with 
type 2 diabetes 
mellitus during 
the study as 
compared to the 
control group. 
The DPP based 
lifestyle 
interventions 
showed a 
significant 
reduction in type 
2 diabetes 
mellitus when 
compared to 
control group.    
 

Key Limitations 
include: 
Randomization of 
sample was a 
limitation of the 
study. Difference 
in multiple 
settings of 
intervention and 
control groups. 
Data collection 
instrument 
reliability and 
validity was not 
discussed.  

Level 2, High 
Quality appraisal 
as it is consistent, 
generalizable 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence. 
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5 Dawes, Ashe, 
Campbell,  
Cave, Elley, 
Kaczorowski 
Sohal, Ur & 
Dawes, 
 
2014 
 

 Randomized 
Control Trial  

N= 33 
(Intervention) 
N=23 (Control)  
N= 60 (Sample 
Size) 
 
Cluster Random-
ization  
 
Family 
Practices in urban 
and rural British 
Columbia.   
 

A weight 
decrease 
between groups 
of 3.2 kg (95% 
CI, 1.7 to 4.6) 
at the 6 month 
point of the 
study.  The 
Diabetes 
Prevention 
Program 
Facilitated 
Lifestyle 
Intervention 
Prescription 
(FLIP) showed 
a significant 
decrease in 
waist 
circumference 
of 3 cm (95% 
CI, 0.3 to 5.7) 
at the 6 month 
point of the 
study.  The 
HbA1c 
decreased by  -
0.10 (95% CI 
0.03 to -0.23) 
between groups 
at the 6 month 
point of the 
study.     

Key Limitations 
include: type of 
randomization 
was cluster, short 
duration of study, 
and the study was 
not statistically 
significant for 
some outcomes.   

Level 1, Good 
Quality appraisal 
because the study 
shows reasonably 
consistent results, 
sufficient sample 
size for the study 
design, some 
control, fairly 
definitive 
conclusions, and 
reasonably 
consistent 
recommendation 
based on 
literature review 
that include 
scientific 
evidence.    
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6 Kramer, 
Vanderwood, 
Arena, Miller, 
Meehan, 
Eaglehouse, 
Schafer, Venditti, 
& Kriska,  
 
2018 

Quasi 
Experimental 
Study   

N=134  
N=88 (immediate 
intervention) 
N=46 (delayed 
intervention) 
2:1   
Randomized 6-
month delayed 
control 
intervention 
design.  
 
3 
senior/community 
centers in 
Allegheny 
County, PA 

Pre and Post 
changes from 
baseline at 6 
months the 
average weight 
loss was 
11.2lbs, 
significant 
decrease in 
HbA1c, BMI, 
waist 
circumference, 
total 
cholesterol, 
triglycerides, 
and fasting 
glucose.  At 12 
months the 
decrease mean 
weight loss was 
10.8 lbs. with 
significant 
decreases in 
HbA1c, BMI, 
waist 
circumference, 
total 
cholesterol, 
triglycerides, 
and fasting 
glucose. Similar 
results were 
found in the 3 

Key limitations 
were limited 
generalizability to 
different 
race/ethnicity.  
Factors that 
influenced 
changes is 
physical activity 
such as the 
weather was a 
limitation of the 
study.   

Level 2, High 
Quality appraisal 
as it is consistent 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence.  



A NOVEL APPROACH TO DIABETES PREVENTION 
 

55 

different sites 
and different 
socioeconomic 
status.  

7 Michaelides, 
Raby, Wood, 
Farr, & Toro-
Ramos, 
 
2016  

Quasi-
Experimental  

N= 43 
(Intervention)  
N= 121 (Sample 
Size)  

At week 16 and 
24, 64% of 
participants saw 
over 5% of 
weight loss.  
Mean weight 
loss at week 24 
was 7.5%.  84% 
of participants 
were highly 
engaged 
completing 
more than 9 
lessons.  The 
higher the 
participation the 
more weight 
loss was seen.  
The use of a 
digital DPP 
platform met 
the 5-7% 
weight loss 
recommended 
by the CDC.  
The evidence of 
weight loss and 

Key limitations of 
the study were 
lack of a control 
group and short 
duration of study.   

Level 2, Good 
Quality appraisal 
because the study 
shows reasonably 
consistent results, 
sufficient sample 
size for the study 
design, some 
control, fairly 
definitive 
conclusions, and 
reasonably 
consistent 
recommendation 
based on 
literature review 
that include 
scientific 
evidence.     
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high 
participation 
percentage of 
the study 
supports the 
effectiveness of 
utilizing a 
multimedia 
DPP 
intervention.  

8 Mudaliar, 
Zabetian, 
Goodman, 
Echouffo-
Tcheugui, 
Albright, Gregg 
& Ali, 
 
2016 
 

Systematic 
Review and 
Meta- Analysis 
Study 

N= 8,995 
participants  
 
Setting was 
Clinical centers 
across the U.S.    
  

The Diabetes 
Prevention 
Program 
decreased weight, 
fasting blood 
glucose, and 
HbA1c similarly 
in the original 
DPP study 
despite 
modifications 
such as lowering 
cost of program, 
and improved 
acceptability 
across various 
settings.   
Electronic and 
remote 
interventions 
were successful 
and could be 
distributed 

Key limitations 
include 
heterogeneity of 
studies included 
such as duration 
of follow-up, 
location of 
intervention 
delivery, format 
of intervention 
delivery.  Lack of 
statistical 
significance due 
to large, 
overlapping 
confidence 
interval and 
conservative 
definition of 
statistical 
significance of 
non-overlapping 
confidence 

Level 2, High 
Quality appraisal 
as it is consistent, 
generalizable 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence.  
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nationally across 
the nation.   
 
 

intervals. Lastly 
quality of studies 
varied.    

9 Nathan, Barrett-
Connor, Crandall, 
Edelstein, 
Goldberg, 
Horton, Knowler, 
Mather,  
Orchard, Pi-
Sunyer, Schade, 
& Temprosa 
 
2015 

Cohort Multiple 
Randomized 
Controlled Trial 
 

N=935 (Placebo) 
N=926 
(Metformin)  
N= 915 (Lifestyle 
Intervention)  
N=3141 
(Sample Size) 
 
27 Medical 
centers in the 
United States  
 

The incidence of 
diabetes was 
reduced by 58% 
in the lifestyle 
intervention 
group by year 3.   
The incidence of 
diabetes was 
significantly 
reduced by 27% 
in the lifestyle 
intervention 
compared to 
placebo group 
over the 15 years.   
Over 15 years  
the incidence of 
diabetes was 55% 
but the incidence 
of diabetes over 
15 years was the 
lowest in the 
lifestyle 
intervention.   
Benefits of the 
lifestyle 
intervention in 

The Key 
limitation of the 
study was the 
offering the 
lifestyle 
intervention to all 
three groups 
during the 1-year 
bridge period at 
the end of the 
DPP trial.   

Level 1, High 
Quality appraisal 
as it is consistent, 
generalizable 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence. 
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the DPPOS study 
was delay and/or 
prevention of 
diabetes, 
reduction in 
cardiovascular 
disease risk 
factors and 
metabolic 
syndrome.  The 
prevalence of 
lower urinary 
tract symptoms 
associated with 
obesity and 
diabetes was 
reduced resulting 
in improved 
quality of life. 
The results of the 
DPPOS showed 
positive long-
term effects with 
lifestyle 
intervention.   
 
The economic 
analysis over 10 
year showed the 
lifestyle 
intervention 
was cost-
effective.      
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10 Sepah, Jiang, 
Ellis, McDermott, 
& Peters, 
2017  

Quasi-
Experimental, 
Single-Arm, Non-
Randomized 
Longitudinal 
Study 

N= 220 
 
DPP lifestyle 
intervention was 
accessible via the 
internet enabled 
desktop or mobile 
device in the 
United States.  

Weight and 
HbA1c was 
significantly 
reduced from 
the baseline at 
16-week, 1-
year, 2-year, 
and the 3-year 
time point.  The 
significant 
weight loss and 
reduction in 
HbA1c during 
the study and at 
the 3-year mark 
is a testament to 
the 
effectiveness of 
the digital 
delivery format 
of the DPP for 
short- term and 
long-term.   

Key limitations of 
the study were 
small sample 
size, increase in 
participation over 
time resulting in 
above average 
long-term clinical 
outcomes.   

Level 2, High 
Quality appraisal 
as it is consistent 
results, sufficient 
sample size, 
adequate control, 
definitive 
conclusion, 
consistent 
recommendation 
based on review 
of literature and 
includes thorough 
reference and 
scientific 
evidence. 
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Appendix B 
Health Belief Model  
 
 

 
 
(Dadgarmoghaddam, Khajedaluee, & Khadem-Rezaiyan, 2016) 
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Apendix C 

Recruitment Flyer 
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Apendix D 

Consent 
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Appendix E 

Diabetes Prevention Educational PowerPoint Intervention
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Appendix F 
Educational Material  
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Downloaded at: https://www.niddk.nih.gov/health-information/diabetes/overview/preventing-
type-2-diabetes/50-ways 
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Downloaded at: https://www.cdc.gov/diabetes/prevention/pdf/t2/Participant-Module-
4_Eat_Well_to_Prevent_T2.pdf 
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Downloaded at: https://www.cdc.gov/diabetes/prevention/pdf/t2/Participant-Module-
15_Eat_Well_Away_from_Home.pdf
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Downloaded at: 
https://health.gov/paguidelines/moveyourway/materials/PAG_MYW_Adult_FS.pdf 
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Downloaded at: 
https://health.gov/paguidelines/moveyourway/materials/PAG_MYW_OlderAdults_FS.pdf 
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Downloaded at: https://www.cdc.gov/diabetes/prevention/pdf/t2/Participant-Module-
2_Get_Active_to_Prevent_T2.pdf 
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Appendix G 

Food Diary Journal  

 

(Amazon.com, 2019) 
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Appendix H 

MyFitnessPal Application Description 

 

(MyFitnessPal.com, 2009) 
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Appendix I 

Pre/Post Questionnaire  
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Pre/Post Questionnaire Answer Key 

 

 



A NOVEL APPROACH TO DIABETES PREVENTION 
 

128 

Appendix J 

Project Timeline  

 

Figure 1 Project Timeline  

 
Appendix K 

Project Budget 

Expense Cost Total Cost 
Recruitment Flyers 50 @ $0.13  $6.50 
Educational Materials 50-100: $10.58 $10.58 
Food Diary Journal 50 @ $7.36 $368.00 
SPSS Program  $89.00 $89.00 
LEARD Statistics Program $12.99 (6-month subscription) $12.99  
Dissemination Posters  $75.00   $75.00   
Total:   $562.07 

 



A NOVEL APPROACH TO DIABETES PREVENTION 
 

129 

Appendix L 

Results 

Table 1 

Paired Samples Statistics 

 Mean N 
Std. 

Deviation 
Std. Error 

Mean 
Pair 1 Participant Post 

Intervention Weight 
148.5000 4 16.34013 8.17007 

Participant Pre 
Intervention Weight 

152.5000 4 17.93507 8.96753 

Pair 2 Participant Post 
Intervention BMI 

26.7750 4 2.42539 1.21269 

Participant Pre 
Intervention BMI 

27.4750 4 2.68126 1.34063 

Pair 3 Participant Post 
Intervention HbA1c 

5.7500 4 .20817 .10408 

Participant Pre 
Intervention HbA1c 

5.9000 4 .20000 .10000 

Pair 4 Participant Post 
Intervention 
Questionnaire Score 

90.0000 4 8.16497 4.08248 

Participant Pre 
Intervention 
Questionnaire Score 

82.5000 4 12.58306 6.29153 
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Table 2  

Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 Participant Post 

Intervention Weight & 
Participant Pre 
Intervention Weight 

4 .990 .010 

Pair 2 Participant Post 
Intervention BMI & 
Participant Pre 
Intervention BMI 

4 .987 .013 

Pair 3 Participant Post 
Intervention HbA1c & 
Participant Pre 
Intervention HbA1c 

4 .801 .199 

Pair 4 Participant Post 
Intervention 
Questionnaire Score 
& Participant Pre 
Intervention 
Questionnaire Score 

4 .973 .027 
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Table 3  

Paired Samples Test 

 

Paired Differences 

t df Sig. (2-tailed) Mean 
Std. 

Deviation 
Std. Error 

Mean 

95% Confidence Interval of 
the Difference 

Lower Upper 
Pair 1 Participant Post 

Intervention Weight - 
Participant Pre 
Intervention Weight 

4.00000 2.94392 1.47196 -8.68443 .68443 -2.717 3 .073 

Pair 2 Participant Post 
Intervention BMI - 
Participant Pre 
Intervention BMI 

.70000 .48305 .24152 -1.46863 .06863 -2.898 3 .063 

Pair 3 Participant Post 
Intervention HbA1c - 
Participant Pre 
Intervention HbA1c 

.15000 .12910 .06455 -.35543 .05543 -2.324 3 .103 

Pair 4 Participant Post 
Intervention 
Questionnaire Score - 
Participant Pre 
Intervention 
Questionnaire Score 

7.50000 5.00000 2.50000 -.45612 15.45612 3.000 3 .058 
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Appendix M 

Final DNP Project Poster 
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Appendix N 

Final DNP Project Presentation  

 

A Novel Approach to Diabetes Prevention: 
Implementation of a Multimedia-Based 

Diabetes Prevention Program

DNP Student: Rosemary Buonocore, BSN, RN
DNP Project Chair: Dr. Kathy T Gunkel, DNP, APN, WHNP-C, ANP-C
DNP Project Team Member: Dr. Miriam Lefkowitz, MD 

School of Nursing

School of Nursing

v Approximately 84 Million Americans have Prediabetes.
v More than 1 in 3 American Adults has Prediabetes.
v 9 out of 10 people with Prediabetes does not know they have it.
v If you have Prediabetes you are more likely to get: 

– Type 2 Diabetes Mellitus
– Heart Disease
– Stroke
– Blindness
– Kidney failure
– Loss of toes, feet, or legs

Prediabetes 

(CDC, 2018; Google Images, 2019) 2

School of Nursing

Background and Significance
Who is at Risk?  

Risk Factors
v Overweight or obese
v 45 years of age or older
v Parent or sibling has type 2 diabetes
v Physically active fewer than 3 times 

per week
v Gave birth to a baby that weighed 

more than 9 pounds
v Gestational diabetes
v Polycystic Ovary Syndrome

Race and Ethnicity
v African Americans
v Hispanic/Latino Americans
v American Indians
v Pacific Islanders
v Asian Americans

(CDC, 2019; Google Images, 2019;Watson, 2017) 3

School of Nursing

Background and Significance 
Economic Impact 

v Diabetes has a massive economic impact 
on millions of individuals, their families, 
and the health care systems in the U.S.

Health Policy
v Considered a Global epidemic with 

approximately 285 million people.
v The International Diabetes Federation & 

United Nations (UN) advocate for 
governments to set policies that promote 
prevention models

National Health Policy 
v Healthy People 2020 Objectives

v Reduce Economic Burden
v Reduce Disease Burden
v Improve Quality of Life

4(Bergman et al., 2012; CDC, 2018; Google Images, 2020; Petersen, 2018; Sui, 2015; USDHHS, 2014; Watson, 2017) 

Encourage 
Physical 
Activity

Encourage 
Healthy 

Nutrition

Affordable 
for all 

Citizens

School of Nursing

Needs Assessment

5

Continual R ise of 
Prediabetes

U.S.S.T.F
Recommendations

Research Current Practice
Discussions with 

Key Stakeholder & 
Patients

(Kandula et al., 2017; Siu, 2015)

School of Nursing

Problem Statement
The purpose of this quality improvement project is to determine whether a multimedia-
based diabetes prevention program reverses or reduces the progression of prediabetes

and prevents type 2 diabetes mellitus. 

PICO(T) question:  In a mixed group of English-speaking male and female patients 
above the age of 18 years old diagnosed with prediabetes, how does the implementation 
of a Multimedia-Based Diabetes Prevention Program compared to usual care affect the 
progression of prediabetes and the prevention of Type 2 Diabetes Mellitus within a 90-

day time period?

Clinical Question

6
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Aims and Objectives

Aims

v Reduce the progression of prediabetes and prevent type 2 diabetes mellitus with the 
implementation of a multimedia-based diabetes prevention program. 

Objectives

v Educate patients on lifestyle modifications to delay or stop the progression of prediabetes
and prevent type 2 diabetes mellitus.  
v Measure HbA1c level 

v Evaluation Objective: Assess the understanding of material in the Diabetes Prevention 
Program PowerPoint presentation with a pre/post intervention questionnaire.

7

School of Nursing

Review of the Literature
v A systematic approach was used to 

review the literature.  
v A literature review was completed to 

investigate three important areas of the 
clinical question: 

1. Determine if the Diabetes Prevention 
Program (DPP) reverses prediabetes 
and prevents type 2 diabetes mellitus

2. The effectiveness of a Multimedia 
based Diabetes Prevention Program

3. Utilization of the Diabetes Prevention 
Program in Primary Care

v The electronic databases utilized included 
PubMed, CINHAL, and Medline.

v The MeSH terms included:
v Prediabetic State, Primary Prevention, 

Diabetes Mellitus, Type 2, Multimedia, 
Exercise Therapy, and Diet Therapy. 

v Key terms included: 
v Prediabetes, Diabetes Prevention 

Program, diabetes prevention, 
effectiveness, primary care, education 
video 

v The filters applied included:
v English language, human and publication 

within the past 5 years
v All articles were appraised using the John Hopkins Nursing Evidence-Based Evidence 

Appraisal Tool (Dang & Dearholt, 2017). 
v 98 potential sources found in the search & 10 articles were used for this project

v All articles were high or good quality
v three articles had an evidence level 1
v five articles had an evidence level 2
v two articles were level 4 and level 5 8

School of Nursing

Review of Literature

v From the literature reviewed, the utilization of the Diabetes Prevention Program significantly 
reduces the progression of prediabetes and prevents type 2 diabetes mellitus (ADA, 2018; 
Aguiar et al., 2016; Allende-Vigo, 2015; Brunisholz et al., 2017; Dawes et al., 2014; Kramer et 
al., 2018; Nathan et al., 2015; Michaelides, Raby, Wood, Farr, & Toro-Ramos, 2016; Mudaliar 
et al., 2016; Sepah, Jiang, Ellis, Mcdermott, & Peters, 2017).

v Evidence reveals the effectiveness of the DPP in delaying the progression of prediabetes and 
preventing type 2 diabetes mellitus by reducing weight, HbA1c, FBG, cholesterol, waist 
circumference, cardiovascular disease risk factors.  This evidence gives the rationale for 
implementation of the DPP in this quality improvement project (Kramer et al., 2018). 

v Nathan et al. (2015) revealed the incidence of diabetes was reduced by 58% in the lifestyle 
intervention group by year 3.  The incidence of diabetes was statistically significantly (p < 
.0001) reduced by 27% in the lifestyle intervention compared to placebo group over the 15 years 
(Nathan et al., 2015).
v The results of the Diabetes Prevention Outcome Study (DPPOS) showed positive long-term 

effects with lifestyle intervention in the reduction of type 2 diabetes mellitus incidence 
(Nathan et al., 2015).  

v The economic analysis over 10 years showed that lifestyle intervention was also cost-
effective (Nathan et al., 2015). 

Diabetes Prevention Program Prevents Type 2 Diabetes Mellitus

9

School of Nursing

Review of Literature

v The literature review revealed that a Multimedia-Based Diabetes Prevention Program is 
effective in reducing the progression of prediabetes and prevents type 2 diabetes mellitus 
(Aguiar et al., 2016; Michaelides et al., 2016; Sepah et al., 2017).  

The Effectiveness of a Multimedia-Based Diabetes Prevention Program 

10

Utilization of the Diabetes Prevention Program in Primary Care
v The use of a multimedia based DPP intervention has the potential to reduce delivery costs, 

participant burden, increase participation and be implemented in primary care setting in 
rural and remote areas (ADA, 2018; Aguiar et al., 2016; Michaelides et al., 2016; Nathan et 
al., 2015)
v The American Diabetes Association (ADA, 2018) recommends primary care practitioners to refer 

patients diagnosed with prediabetes to an intensive behavioral lifestyle intervention program 
modeled from the DPP to achieve and maintain a 7% initial weight loss and increase physical 
activity to at least 150 min/week.  

In summary, the review of literature supported the utilization of a multimedia based DPP 
lifestyle intervention to reduce the progression of prediabetes and prevent type 2 diabetes 
mellitus.  In addition, the DPP lifestyle intervention was shown to significantly decrease 

weight, HbA1c, FBG, BMI, waist circumference, and cholesterol.  Evidence revealed that the 
multimedia based DPP lifestyle intervention was cost effective, help relieve the participant 

burden, increase participation and can  be implemented in the primary care setting.  

School of Nursing

Theoretical Framework

Health Belief Model
v The Health Belief Model is a 

framework that could be used to help 
motivate patients to modify their 
lifestyle by exercising, eating a 
healthy diet, logging their meals in 
their food diary to aid in their weight 
loss.  

v With education, support, and a 
positive attitude, patients will be able 
to reverse their prediabetes, prevent 
type 2 diabetes mellitus, and live a 
long and healthy life.

11(Dadgarmoghaddam, Khajedaluee, & Khadem-Rezaiyan, 2016; Health Belief Model, 2018)

School of Nursing

Methodology

Setting

12

Design Quasi-Experimental Quantitative Study

Setting Solo Internal Medicine Practice in Central New Jersey

Study Population Purposeful Sample of Adults diagnosed with Prediabetes 

Recruitment Recruitment Flyers, In-Person Recruitment, Telephone 
Conversation

Consent Participants were asked to sign Consent 

Risks and Harm Minimal Risk, No anticipated Discomfort

Cost/Compensation No Cost

Intervention Questionnaire, PowerPoint, Educational Handouts, Food Diary 
Journal, MyFitnessPal App for smartphones (optional) 

(Tappen, 2016 p.66).
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Methodology

v Pre/Post Intervention Questionnaire: 
v Drafted from the Michigan Diabetes 

Research Center (MDRC) Survey 
Instruments

v Health Professionals Diabetes 
Knowledge Test (DKT) and 

v Risk Perception Survey for Developing 
Diabetes (RPS-DD) 

Tools/Instruments

13

v Educational
v The Centers for Disease Control and Prevention 

(CDC) 
v National Diabetes Education Program (NDEP)

(University of Michigan, 2019)

School of Nursing

Methodology

Diabetes Prevention Educational PowerPoint

Tools/Instruments

14

School of Nursing

Methodology

15

v A retrospective chart review collecting participants’ data
v Variables included:

• Demographic data
• Weight
• Body Mass Index (BMI) 
• Serum Hemoglobin A1C (Hba1c).  

v Questionnaire scores
v All data was analyzed using Statistical Software IBM SPSS Statistics System for 

statistical analysis. 

Measurable Outcomes

School of Nursing

Paired t-Test

16

Paired Samples Test
Paired Differences

t df
Sig. (2-
tailed)Mean

Std. 
Deviation

Std. Error 
Mean

95% Confidence Interval of 
the Difference

Lower Upper
Pair 1 Participant Post 

Intervention Weight -
Participant Pre 
Intervention Weight

4.00000 2.94392 1.47196 -8.68443 .68443 -2.717 3 .073

Pair 2 Participant Post 
Intervention BMI -
Participant Pre 
Intervention BMI

.70000 .48305 .24152 -1.46863 .06863 -2.898 3 .063

Pair 3 Participant Post 
Intervention HbA1c -
Participant Pre 
Intervention HbA1c

.15000 .12910 .06455 -.35543 .05543 -2.324 3 .103

Pair 4 Participant Post 
Intervention 
Questionnaire Score -
Participant Pre 
Intervention 
Questionnaire Score

7.50000 5.00000 2.50000 -.45612 15.45612 3.000 3 .058

School of Nursing

Data Summary

Sample Size 3 Females ♀ 1 Male ♂

Mean Age 63 Years Old 

Mean Weight 4 Lbs. Decrease

Mean BMI 0.7 kg/m2 Decrease

Mean HbA1c 0.15% Decrease

Post 
Questionnaire 7.5 Point Increase 

17

School of Nursing

Discussion 

18

The objective of this project was to educate patients on lifestyle 
modifications to delay or stop the progression of prediabetes and prevent 

type 2 diabetes mellitus.  

Objective Met 

Increase in Post Questionnaire Scores 

Decrease in Participant’s HbA1c

Decrease in Participant's BMI and Weight 
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Successful or Not?

v Unfortunately, the results of this 
project was not statistically 
significant.  

What happened? 

v Recruitment Failure
v Busy with work, family, upcoming 

holiday season.
v Not ready to start a new exercise and 

diet regimen.
v Small Sample Size

v Original Sample Size was 6 
Participants, 2 Participants dropped 
out of the project.  

v Retention Failure
v Unable to contact Participants

19

Remediate 

v Recruitment Failure
v Train team member to implement the 

project immediately if patients 
showed interest during scheduled 
office visit.  

v Retention Failure
v Schedule a follow up nurse visit at 

the time of the project 
implementation appointment.

v Appointment reminder. 

School of Nursing

Implications

v Minimized the gap in care by 
educating patients about lifestyle 
modifications to reduce the 
progression of prediabetes and 
prevent type 2 diabetes mellitus. 

20

v Cost Effective
v No Financial Cost to Participant or 

Practitioner 

v Reduces Participant Burden 
v Saved the Practitioner Time
v Improved Quality of Care

v Instead of educating patients for five 
minutes, the practitioner can simply 
play the PowerPoint which ensures 
the patient has received the proper 
education about their condition and 
how to treat prediabetes and saves the 
Practitioner time.  

School of Nursing

Sustainability 

v Team Member will continue to 
disseminate and implement this 
multimedia-based diabetes prevention 
education program using the 
PowerPoint and educational handouts. 

v Improve Access to Care:
v Providing the education PowerPoint 

with audio to health centers, YMCA’s 
and other Primary Care Offices to 
promote the prevention of type 2 
diabetes mellitus. 

21

School of Nursing

Professional Reporting 

v Rutgers Poster Day 
v Publish in Journal 

v Journal of the American Association of Nurse Practitioners (JAANP) 
v Journal of Advanced Nursing 

v Publish in Rutgers Library Database. 

22

School of Nursing

THANK YOU 

v I would like to give thanks my Chair Dr. Kathy Gunkel and my Team Member Dr. 
Miriam Lefkowitz for their help, ongoing support and guidance during this whole 
experience.  Without your help, support, and guidance I would not of been able to 
successfully complete my DNP Project.   

v I would like to especially thank my wonderful husband for all of his love, support, and 
encouragement during the last three years.  Without you, I would not be where I am 
today.  

23

Questions???

School of Nursing
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