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ABSTRACT 

Purpose 

The purpose of this quality improvement project was to improve participants understanding of 

nutrition utilizing the American Diabetes Association guidelines and MyPlate mobile application 

at the Scottsdale/Paradise Valley YMCA. 

Background 

Approximately 30.3 million individuals have been diagnosed with diabetes in the United States. 

This disease requires glucose monitoring, medication adjustments, and dietary management. The 

American Diabetes Association (ADA) has developed evidence-based guidelines on nutrition for 

individuals that have been diagnosed with diabetes. As technology advances, health care 

information has become easier to access on mobile devices. MyPlate is a mobile nutrition 

application that is recommended by the U.S. Department of Agriculture to educate children and 

adults about nutrition.  

Methods 

A quality improvement project, including an educational intervention and a 5-point Likert-style 

pre-post questionnaire, was conducted at the Scottsdale/Paradise Valley YMCA to educate 

participants with diabetes about the ADA guidelines on nutrition and the MyPlate mobile tracker 

application. A power point, handouts, and dinner were used to educate the participants. 

Responses to the questionnaires were organized into four categories focusing on participants’ 

health literacy, nutrition, the ADA guidelines, and the MyPlate application. 
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Results 

There were six participants in this quality improvement project. The surveys utilized the 5-point 

Likert rating scale: improvement was determined by comparing the mean of the pre- and post-

surveys. The two areas that demonstrated the greatest improvement were the individuals’ 

understanding of the ADA guidelines and MyPlate. Moderate improvement was seen in the 

participants understanding of nutrition and health literacy. 

Conclusion 

The results of survey comparisons showed the participants’ understanding of health literacy, 

nutrition, ADA guidelines, and MyPlate all improved after the education session. All of the 

individuals that participated in this program concluded this education session improved their 

overall understanding of nutrition and the American Diabetes Association guidelines. 
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INTRODUCTION 

Background and Context 

Diabetes mellitus (DM) has become an epidemic, with approximately 30.3 million 

individuals diagnosed in the United States (Center for Disease Control [CDC], 2018a). It is 

currently the third most common diagnoses made by primary care physicians (Moriarty, 2019). 

An individual develops diabetes when their body is not producing enough insulin to absorb 

glucose into their cells (CDC, 2018a). Therefore, the diagnosis is made after assessing an 

individuals’ hemoglobin A1C and fasting plasma glucose level (American Diabetes Association, 

2018). There are two classifications of diabetes: type one (DM1) and type two (DM2). DMI is an 

autoimmune disorder that affects an individuals’ ability to produce enough insulin (CDC, 2018a). 

It is usually diagnosed in children. These individuals will require medication for their entire life 

to control their insulin levels. DM2 is usually diagnosed in adults; it occurs when one develops a 

resistance to insulin or their pancreas has stopped producing sufficient amounts of insulin (CDC, 

2018a). These individuals will likely require medication to control their insulin levels; however, 

these medications may be removed, if the individual reverses their DM2 diagnosis. Of the 30.9 

million individuals diagnosed with diabetes, 90% were classified as DM2 (CDC, 2018a). In 

addition to those already diagnosed, the CDC reports 84.1 million citizens are at risk for 

developing DM2, with a diagnosis of prediabetes (CDC, 2018a).  

Diabetes is a dangerous diagnosis. It places the individual at an increased risk for 

developing heart disease and a stroke (National Institute of Diabetes and Digestive and Kidney 

Disease [NIDDKD], 2017). It is currently the seventh leading cause of death in the United States 

(CDC, 2018a). While diabetes has become a very common diagnosis, research shows the general 
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public still struggles to understand the disease process (Cavanaugh, 2012; Bailey et al., 2014; 

CDC, 2018b). This disease requires glucose monitoring, medication adjustments, and dietary 

management (Cavanaugh, 2012). Individuals diagnosed with diabetes need to have a basic 

understanding of hypoglycemia, hyperglycemia, and the medications used to control their blood 

glucose levels (Cavanaugh, 2012). Without this knowledge to develop self-efficacy, individuals 

with diabetes are at risk for developing dangerous complications. Self-efficiency is ones’ belief 

in his or her ability to successfully implement an intervention (Cavanaugh, 2012). Research 

shows when comparing DM individuals’ self-efficacy to their health literacy, both increased and 

decreased together (Cavanaugh, 2012; Bailey et al., 2014). For this quality improvement project, 

health literacy specifically focused on the participants understanding of their disease process. 

Unfortunately, patients that have basic or below basic health literacy, are more likely to 

develop dangerous health complications (Bailey et al., 2014). As a result, patients with 

inadequate knowledge of their disease often reported poorer glycemic control and increased 

hemoglobin A1C levels (Cavanaugh, 2012; Bailey et al., 2014). Whereas patients with more 

knowledge of their disease process, reported better self-care behaviors in diet and exercise 

(Bailey et al., 2014). Self-efficacy affects an individuals’ perception of their disease and 

therefore, directly affects the management of their diabetes. 

Individuals with diabetes have consistently shown a motivation and desire to fully 

comprehend their disease process (Cavanaugh, 2012; Williams, Baker, Parker, & Nurss, 1998). 

However, health care providers are still struggling to find an effective learning method for this 

complex diagnosis (Cavanaugh, 2012; Williams et al., 1998). For example, one study found only 

50% of their participants understood the common symptoms associated with hypoglycemia after 
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attending a traditional diabetes class. As a result, only 38% of the participants reported eating 

when they began to feel shaky, sweaty, or hungry (Williams et al., 1998). Hypoglycemia, left 

untreated, can affect cell survival and result in dangerous complications for the individual (CDC, 

2018b). However, the same study found that 83% of participants reported a willingness to learn 

about their disease process and a desire to avoid hypoglycemia in the future (1998). Therefore, 

individuals diagnosed with diabetes have a desire to learn but lacks a system to do so. 

As technology advances, health care information has become easier to access on mobile 

devices. Heath education implemented utilizing the internet is called eHealth (Manganello et al., 

2017). Researchers wanted to assess how eHealth is affecting health literacy levels in America 

and utilized the following studies to do so. Manganello et al. (2017), found participants with 

below basic health literacy levels were less likely to research their symptoms on the internet. 

Instead, they chose to receive health care information from social networking sites and health-

related phone applications. More specifically, Mackert et al. (2016) analyzed how fitness and 

nutrition applications impacted participants understanding of their disease process. This study 

found individuals with low health literacy were more likely to download a fitness or nutrition 

application; but reported it was less useful than participants with a higher health literacy level 

(Mackert et al., 2016). Participants struggled to implement the application daily, because they did 

not understand how to use it (Mackert et al., 2016). Therefore, eHealth is not only the preferred 

learning technique but also effective when participants understand how to implement a mobile 

application.  
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Significance 

Studies have shown eHealth is a preferred method for health education, specifically 

convenient mobile applications (Manganello et al., 2017; Mackert et al., 2016). Therefore, a 

mobile application could be implemented when providing education about a specific disease 

process, such as diabetes. Individuals diagnosed with diabetes have reported a poor 

understanding of nutrition and its effect on their bodies (Cavanaugh, 2012; Bailey et al., 2014). 

In response, the American Diabetes Association (ADA) has developed evidence-based 

guidelines on nutrition for individuals that have been diagnosed with diabetes (ADA, 2018). 

These guidelines include individualized macronutrient and micronutrient percentage goals that 

can be uploaded into a mobile nutrition application. 

Mobile health applications are already being downloaded and utilized by the general 

public. One study found, that out of 1604 participants, 58% of the participants had downloaded a 

health application voluntarily (Krebs & Duncan, 2015). Of these participants, 934 reported 

downloading a health application, but only 210 reported using a health application that a doctor 

had recommended. On the other hand, the researchers found that 920 of these participants would 

download an application if discussed with their doctor first (Krebs & Duncan, 2015). Of the 

participants that had downloaded a health application, 65.5% reported using their health 

application daily for approximately 10 minutes (Krebs & Duncan, 2015). Ernsting et al. (2017) 

found that people with chronic diseases, such as diabetes, were more likely to use health 

applications than those without chronic conditions (Ernsting et al., 2017). 

The public already recognizes the potential mobile health applications have to positively 

affect their health. MyPlate is a mobile nutrition application recommended by the U.S. 
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Department of Agriculture (USDA) to educate children and adults about nutrition. It was 

developed by Livestrong to help individuals track their daily macronutrients, micronutrients, and 

calorie intake (USDA, 2019). Its database includes over two million food items, providing users 

with many options to choose from. MyPlate uses the camera feature on a phone to scan the 

barcode of a food item. It will then upload that information so that the user can track how many 

carbohydrates, proteins, and fats they are consuming. 

MyPlate was designed to help users achieve their dietary goals, using graphs and charts, 

to explain macronutrients (USDA, 2019). It provides macronutrient goals based on the users’ 

gender, height, current weight, goal weight, and activity level (USDA, 2019). Individuals with 

special dietary needs can adjust their macronutrients based on what is best for them. In addition 

to macronutrients, users can also set daily goals for micronutrients, such as sodium, cholesterol, 

sugar, and fiber (USDA, 2019). Once the food has been logged, MyPlate will save the 

information and provide users with a three-year food diary (USDA, 2019). Therefore, it is an 

easy and effective tool that can be implemented by any individual. 

MyPlate was developed in 2011. Chrisman and Rios (2019) conducted a study to assess 

the effectiveness of this mobile nutrition tracker. This literary analysis compared eleven studies 

that were conducted on the application between 2011 and 2019. It found that one-fifth of the 

United States population was aware of the MyPlate application, just two years after it was 

established (Chrisman & Rios, 2019). Older adults, a demographic recognized for being at risk 

for low health literacy, were consistently implementing this tool (Chrisman & Rios, 2019). All of 

the studies reported the application was effective in improving food choices and nutrition 

education when used regularly (Chrisman & Rios, 2019). However, none of the studies assessed 
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the long-term effects of the application, or how it could help manage diabetes. This provides an 

opportunity for a new quality improvement project to utilize MyPlate when implement the ADA 

guidelines. 

In order to implement MyPlate, participants will need to have a smartphone with the 

ability to download the application. In 2015, the PEW Research Center analyzed smartphone 

usage and the percentage of Americans with access to the internet (Smith, 2015). Coincidentally, 

this survey revealed that the populations at highest risk for low health literacy levels, poor 

education and ethnic minorities, were also the most likely to own a smartphone (Smith, 2015). 

By 2020, it is predicted that 90% of the population worldwide will own a mobile device (Carroll 

et al., 2017). These devices are already being utilized by consumers to research their health 

conditions (Smith, 2015). Krebs and Duncan (2015) reported, 82% of all cell phone users are 

between the ages of 18 and 49 years old. According to the CDC, DM2 is most commonly 

diagnosed between the ages of 18 and 64 (2018a). Therefore, the population at highest risk for 

developing DM2 is already utilizing the primary tool for successfully implementing a mobile 

nutrition application.  

Local Problem 

There are certain known factors that influence who will develop DM2. The CDC 

indicates the following are higher risk for developing DM2: people who are overweight, 45 years 

or older, have a relative with DM2, are inactive, or of a certain ethnicity (CDC, 2018d). 

According to the adult body mass index (BMI), an adult is classified as overweight when their 

BMI is between 25-30 (CDC, 2018c). Someone is considered inactive, if they exercise less than 

three time a week (CDC, 2018c). Ethnicities that are at highest risk for developing DM2 are 
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African American, Hispanic or Latino Americans, American Indian, and Asian Americans 

(CDC, 2018d). These are important factors, to include in the assessment of all residents living in 

Arizona, to determine who is at risk for developing DM2. 

Arizona is currently ranked 30th across the nation in adult obesity, placing its residents at 

increased risk for developing DM2 (State of Obesity, 2018). Unfortunately, the trend in obesity 

has been rising in Arizona. In 2017, Arizona reported the adult obesity rate was 29.5%, which is 

a significant increase from 2000 when it was only 14.9% (State of Obesity, 2018). There are 

currently 700,000 people diagnosed with diabetes in Arizona (ADA, 2018). Researchers predict 

that the trend in obesity will only continue to grow and the rate of people diagnosed with DM2 

will continue to grow with it (State of Obesity, 2018).  

Scottsdale is the 92nd largest city, by population, in the entire United States (WPR, 

2019). Currently, there are 255,310 people living in Scottsdale, with 32% of the population 

between the ages of 25 and 49 years old (WPR, 2019). The mean age for males is 45.4 years old 

and 48.6 years old for women (WPR, 2019). The second largest age population in Scottsdale is 

the elderly; 20% are 65 years old or older (WPR, 2019). Consequently, many of the residents 

living in Scottsdale are within the CDCs age range for developing DM2. 

Scottsdale is a part of Maricopa County. According to the 2018 Burden Report, 9.5% of 

Maricopa county was diagnosed with diabetes between 2011 and 2015 (Contreras & Rosario, 

2018). That is over 24,000 people in Scottsdale alone that have been diagnosed with diabetes 

(WPR, 2019). According to the ADA, in 2015 there were approximately 682,721 people 

diagnosed with diabetes in the entire state of Arizona (ADA, 2015). Researchers predicted 

172,000 people in Arizona had diabetes but were unaware of it (ADA, 2015). They also 
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predicted the number of people diagnosed with diabetes will increase every year by 34,000 

people (ADA, 2015). This increases the likelihood of current residents having a family member 

with diabetes, which increases their probability of developing DM2. 

According to the CDC, inactivity places an individual at increased risk for developing 

DM2 (2018d). The CDC defines someone as inactive when they are exercising less than three 

times a week (2018c). According to the U.S. Department of Health and Human Services 

(USDHHS), less than 5% of adults in the United States exercise 30 minutes each day (2017). The 

USDHHS recommends everyone receive at least 150 minutes of moderate aerobic activity or 75 

minutes of vigorous aerobic activity every week (USDHHS, 2017). Nationally, they found 28% 

of Americans (80.2 million people) ages six and older are physically inactive (USDHHS, 2017). 

In 2013, Gallup assessed the activity levels of each state. The national average was 53.4%, which 

means 53.4% of people living in the U.S. exercise three or more days a week (Gallup, 2013). 

Arizona was slightly above national average, with 55.2% of its population reporting activity 

levels more than three times a week (Gallup, 2013). Almost half of the Arizona population is 

inactive and therefore at risk for developing DM2. 

In 2018, the cultural demographics and statistics for Arizona revealed many ethnicities 

that are at higher risk for developing diabetes. Currently 29% of Arizona population identifies as 

Hispanic or Latino; that is 1,895,149 people (CPD, 2018). Arizona has fewer African American, 

American Indian, and Asian residents but combined they make up 12% of its population (CPD, 

2018). The majority of the Scottsdale population, 88.44%, identifies as Caucasian (WPR, 2019). 

Scottsdale has become a very popular place to live; its annual growth rate continues to increase 
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(WPR, 2019). As Scottsdale’s population continues to grow, so will the number of people with 

DM2. 

Arizona population educational statistics includes the following: 87% have graduated 

from high school (Arizona Education Data, 2018). More specifically, 98% of Scottsdale’s 

population graduated from high school; with the majority of the population having some college, 

bachelor, or graduate degree (WPR, 2019). MyPlate is a simple and effective tool that was 

developed to educate children and adults about nutrition. This education program will be 

designed at a fourth grader reading level. With majority of the population having a high school 

degree, everyone should be able to participate and understand this program.  

Purpose of Intended Improvement 

The purpose of this quality improvement project is to improve participants understanding 

of nutrition, by utilizing the MyPlate mobile application to implement the ADA guidelines, at the 

Young Men’s Christian Association (YMCA) in Scottsdale, AZ. 

The YMCA in Scottsdale, AZ has been dedicated to helping clients with diabetes since 

2013, when they partnered with the CDC to implement the National Diabetes Prevention 

Program (Adams et al., 2016). Their education sessions utilized a CDC-approved outline that 

focused on healthy eating, increasing physical activity, and losing weight (YMCA, 2018b). 

Participants responded well to this program, reducing the number of clients that developed DMII 

by almost 58% (YMCA, 2018b). However, funding for this has ended. The YMCA in Scottsdale, 

AZ has proven they are committed to clients with DMII and would benefit from another nutrition 

education program to continue their efforts in decreasing the rate of diabetes. 
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Health applications have proven successful in helping participants transition to a healthier 

lifestyle. The proposed quality improvement project involves a free mobile nutrition application, 

making it more cost effective. Livestrong (USDA, 2019) specifically designed MyPlate as a free 

application so that more people would have access to it. The proposed education program will be 

one session, empowering members to implement MyPlate and the ADA guidelines on their own. 

This quality improvement project will provide the YMCA in Scottsdale, AZ with an education 

program that can still be implement monthly, but will not require a long-term commitment. A 

shorter education program, should positively affect members participation in their diabetes 

prevention program. 

This program will primarily focus on food choices and implementing the ADA guidelines 

on nutrition for individuals with diabetes. While MyPlate provides tracking tools for exercise and 

weight loss, those will not be the primary goals of this education session. The ADA guidelines 

on carbohydrates, fats, and protein percentages is inserted directly into MyPlate, which will be 

downloaded on each participant’s phone. This program provides a tool that can be utilized after 

the education session has been completed.  

Project Question 

Will adults with diabetes at the YMCA in Scottsdale, AZ have an increased understanding 

of the ADA guidelines on nutrition and intent to use the MyPlate mobile application routinely 

following a MyPlate-based educational intervention? 
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Theoretical Framework 

Kurt Lewin’s Force Field Theory 

Kurt Lewin developed the Force Field Theory to successful guide quality improvement 

projects. It has three major concepts: driving forces, restraining forces, and equilibrium (Lewin, 

1951). A driving force is something or someone that creates positive changes that correlate with 

the facilitators desired goals (Lewin, 1951). Restraining forces contradict the driving forces; as a 

result, participants move in the opposite direction of the desired change (Lewin, 1951). Finally, 

equilibrium is when driving forces equal restraining forces, and therefore no change occurs 

(Lewin, 1951). However, equilibrium can be raised or lowered depending on which force is 

being affected (Lewin, 1951). MyPlate will be implemented in this quality improvement project 

based on this theoretical framework. 

According to the National Institute of Diabetes, Digestive, and Kidney Disease (NIDDK) 

the leading cause of DM2 is lifestyle factors that lead to weight gain (NIDDK, 2016). The 

dietary habits that originally caused the individual to become overweight will be the restraining 

forces within this project. However, involvement in this quality improvement project will be 

voluntary. The driving force within this project is the individuals’ desire to have a healthier 

lifestyle. Equilibrium will be achieved when participants are able to balance their old dietary 

habits and the ADA guidelines on nutrition. The project investigator (PI) anticipates changes to 

the equilibrium throughout this project, recognizing this transition will take time as participants 

develop healthier habits. 

In addition to these concepts, this change theory focuses on three stages: unfreezing, 

change, and refreezing. The unfreezing stage utilizes a solution that generates new possibilities 
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and stops participants from old habits that are counterproductive (Lewin, 1951). For this quality 

improvement project, that intervention will be MyPlate mobile application. According to Lewin 

(1951), this intervention should be utilized to help participants overcome their own individual 

struggles or social obedience. This can be achieved in a variety of ways, for example, by 

increasing the driving forces or decreasing the restraining forces participants are able to achieve 

their desired goal (Lewin, 1951). MyPlate empowers patients to make better food choices, 

decreasing the restraining forces within this project. It not only changes dietary habits, but also 

empowers patients by showing them how to implement the ADA guidelines adequately. 

Consequently, increasing the driving forces within this project and implanting the first stage of 

this change theory effectively. 

Change, the second stage, requires adjustments to an individual’s previous thoughts, 

feelings, and behaviors (Lewin, 1951). The purpose of this second stage is to create productive 

changes that will help the participants achieve the desired goals (Lewin, 1951). Self-efficacy and 

self-care are very important for patients to successfully manage their diabetes. A successful 

nutrition education program helps participants change their thoughts, feelings, and behaviors 

towards food. It is important that participants believe in their ability to implement the 

information presented in this education session. MyPlate allows users to directly insert the 

macronutrient and micronutrient goals the ADA guidelines recommend for diabetics. Before the 

education session has ended, participants will have already achieved a goal of the quality 

improvement project. Hopefully, this success will positively affect participants thoughts, 

feelings, and behaviors about using MyPlate to change their dietary habits. 



 
 
 

 
22 

The final stage is refreezing, it establishes the new intervention as a standard (Lewin, 

1951). During this stage, the change implemented in the quality improvement project becomes a 

part of the participant’s daily lives. Therefore, creating healthy decisions that will positively 

impact their overall well-being. MyPlate is downloaded onto each participants’ mobile device, an 

instrument they already use daily. The application also provides reminders to its users, 

encouraging them to log each meal. The final stage is very important to ensure participants will 

implement this change effectively and will not relapse into their old habits. Once the quality 

improvement project is complete, participants will be provided a tool they can use daily to ensure 

they comply with the ADA guidelines effectively. 

 
FIGURE 1. Force field analysis model. (Adapted from Kurt Lewin, 1951) 

Synthesis of Evidence 

A literature search was performed using PubMed and Elsevier through the University of 

Arizona’s Health Services Library. Relative studies published between 2014 and 2019 were 
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included. Combinations of the following keywords were used to search the databases: type 2 

diabetes mellitus, glycemic control, self-management, smartphone, and mobile applications. This 

search resulted in 10 studies that could be applied to this quality improvement project. Themes 

that were identified included: dietary decisions, improved glycemic control and Hgb A1C, 

weight loss, and improved understanding of diabetes. 

Prior research identifies mobile nutrition applications as potential helpful tools for people 

make dietary changes. They have already proven to be an effective tool in tracking 

macronutrients (Rollo et al., 2015; Quinn et al., 2014; McCurley, Crawford, & Gallo, 2017; & 

Bonoto et al., 2017). Multiple studies showed that tracking macronutrients, ultimately led to 

participants making healthier food choices (Rollo et al., 2015; Quinn et al., 2014; McCurley et 

al., 2017; & Bonoto et al., 2017). The American Diabetes Association (ADA) has 

recommendations about macronutrient goals for a patient with diabetes (ADA, 2018). This 

would be difficult to implement without an effective tool for tracking macronutrients.  

Previous research studies have been conducted to assess a nutrition applications direct 

effect on this diabetes disease process. Improvements in diabetes are measured using fasting 

plasma glucose levels and Hgb A1C. They concluded that individuals who implement a mobile 

nutrition application daily have improved glycemic control (Forjuoh et al., 2014; Zhou et al., 

2016, Goyal et al., 2016; & Cui et al., 2016). Consistency allows participants to avoid 

hyperglycemia and hypoglycemic, which decreases the dangerous complications most often 

associated with diabetes. In addition, long-term studies showed DM2 participants that used a 

mobile nutrition application also improved their Hgb A1C (Zhou et al., 2016; Sepah, Jiang, & 
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Peters, 2015; Quinn et al., 2014; Cui et al., 2016; Bonoto et al., 2017). Therefore, individuals that 

use a nutrition application daily will improve and sometimes reverse their diabetes diagnosis. 

Weight loss is highly recommended for all patient diagnosed with diabetes. According to 

the CDC (2018c), excessive weight is the leading risk factor for developing diabetes. Therefore, 

most patients diagnosed with DM2 are overweight or obese. Combined with diabetes, being 

overweight places an individual at even higher risk for developing heart disease or a stroke 

(CDC, 2018c). In addition to the lab work, many people that use a mobile nutrition application 

daily reported a decrease in their body weight (Sepah et al., 2015; Bonoto et al., 2017). 

Therefore, nutrition applications not only positively affect their diabetes but also their overall 

well-being. 

Previous research has also focused on the impact a nutrition education session had on the 

participants understanding of diabetes. The majority of participants reported an increased 

knowledge of nutrition, its effect on their blood sugar levels, and diabetes diagnosis (Zhou et al., 

2016; Goyal et al., 2016; McCurley et al., 2017; Bonoto et al., 2017). The most improvement 

was shown with repetition; participants reported a better understanding with daily interventions 

(Forjuoh et al., 2014; Goyal et al., 2016). All of the education sessions focused on 

macronutrients, some of them included a nutrition application, while others did not. However, 

the combination of both a nutrition application and an education session had the most positive 

effects on patients with diabetes.  

Strengths 

One concern about this project was the elderly population’s ability to implement a mobile 

nutrition application. NAAL identified older adults as a demographic that is most at risk for basic 
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or below basic health literacy (USDHHS, 2008). Multiple studies included older adults in their 

sample population, which provided the necessary data for this concern. Researchers determined 

both older and younger adults were able to successfully implement a mobile nutrition tracker 

(Zhou et al., 2016; Sepah et al., 2015; Quinn et al., 2014; Cui et al., 2016; Bonoto et al., 2017). 

Furthermore, the studies concluded older adults were able to improve their disease process, using 

a nutrition application daily, resulting in decreased Hgb A1C levels (Zhou et al., 2016; Sepah et 

al., 2015; Quinn et al., 2014; Cui et al., 2016; Bonoto et al., 2017). Significantly, older adults 

were able to use and understand a mobile application, proving that it is an effective tool for all 

patients with diabetes. 

Limitations 

There are limited studies that focus on mobile nutrition applications due to the fact that 

they are still relatively new. For example, MyPlate was developed in 2011 (USDA, 2019). It is 

not surprising that the effects of MyPlate, the specific mobile application used in this quality 

improvement project, are still being researched. As technology advances and eHealth becomes 

easier to access, data for a mobile nutrition application will also improve. Since the MyPlate is 

recommended by the U.S. Department of Agriculture, it is predicted to provide researchers with 

large amounts of information in the future.  

Furthermore, most of these studies were systemic reviews, which is influenced by the 

researchers’ interpretation of that data. It was difficult to determine if mobile nutrition trackers 

were more successful than traditional food journals, because none of the studies compared them. 

Many of the studies had developed their own education program, which could indicate the 

education session was more effective than the mobile nutrition application itself. Very few 
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studies focused on people with diabetes, those that did had a very small sample size and did not 

implement the same nutritional applications. Again, this could indicate that the education 

program was more effective than the mobile nutrition application itself. Therefore, it is 

challenging to determine if the education program or mobile nutrition application were more 

effective. 

Gaps 

Arizona has a large Hispanic and Latino population that is at risk for developing diabetes. 

Researchers acknowledged that the Hispanic population with diabetes has a higher risk of 

developing complications than the Non-Hispanic populations (McCurley at al., 2017). 

Furthermore, NAAL identified Hispanics as a demographic that is most at risk for basic or below 

basic health literacy (USDHHS, 2008). It was disappointing when only one article included a 

Hispanic population in their research. Furthermore, the study did not focus on diabetes 

specifically, but instead lifestyle changes. The Hispanic and Latino population in Arizona needs 

to be recognized and focused on to prevent complications from diabetes. It is a vulnerable 

population that will hopefully have more research studies focused on it in the future. 

Overall, the evidence appraisal concluded that there are potential benefits for a mobile 

nutrition tracker. However, more studies are needed to be done to determine its effectiveness on 

diabetes. Mobile nutrition applications have been successful in tracking macronutrients, which 

helped their users improve dietary decisions. Furthermore, people with diabetes have improved 

glycemic control and Hgb A1C, which improves morbidity and mortality outcomes (Forjuoh et 

al., 2014; Zhou et al., 2016, Goyal et al., 2016; Cui et al., 2016). Nutrition applications also assist 

with weight loss, which improves their users’ overall well-being. Researchers were able to 
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conclude educational sessions on nutrition also improved participants understanding of diabetes. 

Therefore, this quality improvement project should include both an education session on 

nutrition and a mobile nutrition application. 

METHODS 

Design 

Model for Improvement 

This quality improvement project was designed using the Model for Improvement. This 

model was developed by the Associates in Process Improvement, as a tool for health care 

providers. It involves two fundamental parts: three questions that are addressed throughout the 

entire project and the Plan-Do-Study-Act (PDSA) cycle (Institute for Healthcare Improvement 

[IHI], 2018). This model was created to help quality improvement projects successful achieving 

their goals (IHI, 2018). 

Part one of this model involves three question, the first of which is “what are we trying to 

accomplish?” (IHI, 2018). For this project, patients diagnosed with DM2 will understand how to 

track their macronutrients and micronutrients into the MyPlate mobile application. They will also 

have an improved knowledge of their diabetes diagnosis and the ADA nutrition guidelines. This 

knowledge will guide them after the education session is completed to make healthier food 

choices. Once participants have successfully implemented all three of these goals, the quality 

improvement project will have accomplished its desired outcomes. 

The second question addressed in this model is “how will we know that the change 

implemented was an improvement?” (IHI, 2018). Surveys will be used to determine if there was 

a change regarding diabetes and nutrition education. A pre-survey (Appendix E) will be 
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administered 10 minutes before the education program, while the post-survey (Appendix F) will 

be administered immediately after it has been completed. Participants will be encouraged to ask 

questions throughout the program to clarify information. The PI can compare the surveys to 

determine if a significant change in the participants understanding of diabetes, ADA guidelines, 

and nutrition occurred because of the education session implemented. 

Finally, addressing the third question in the Model for Improvement, “what changes can a 

facilitator make that will result in improvement?” (IHI, 2018). The purpose of this program was 

to help individuals with diabetes make informed food choices, comply with the ADA guidelines, 

and ultimately avoid hypoglycemia or hyperglycemia. These changes may help prevent some of 

the serious complications that often occur with diabetes, while also improving the participants 

overall well-being. If participants utilize the ADA guidelines through MyPlate daily, this 

program may improve their blood glucose levels and HbA1c, potentially even reversing DM2 

diagnosis. All three questions are continuously addressed throughout the project to ensure this 

intervention will result in change. 

In addition to these three questions, the Model for Improvement also focuses on a Plan-

Do-Study-Act (PDSA) cycle. This cycle tests a quality improvement project by planning it, 

attempting the changes, observing the results, and acting on what was learned (IHI, 2018). The 

“Plan” section of the PDSA cycle focuses on organizing the test or observation, including 

creating a plan for collecting data (IHI, 2018). While the “Do” section of the PDSA cycle, 

attempts the quality improvement project established in “Plan” on a small sample size (IHI, 

2018). The results of that project are then analyzed and studied in the “Study” section of the 

PDSA cycle (IHI, 2018). Finally, the project is implemented based on what was learned during 



 
 
 

 
29 

the “Do” and “Study” section of the PDSA cycle (IHI, 2018). The “Act” section of the PDSA 

cycle, is the actual implementation process of that program. This is a continuous cycle; that will 

be used when implementing this quality improvement project. Implementing the three questions 

and PDSA cycle together should result in a positive change for the participants. 

 

 

 

 

 

 

 

 

 

 

FIGURE 2. Model for improvement. 

Setting 

The YMCA is a nonprofit organization with over 2,700 facilities in 10,000 communities 

around the United States (YMCA, 2018a). This quality improvement project was performed at 

the YMCA in Scottsdale, AZ. The facility has a room dedicated to health promotion, where 

clients regularly attend education classes. This program consisted of one Monday evening 

session, from 6 pm – 7:30 pm. Flyers (Appendix C) were placed at the front desk, bathrooms, 

and workout areas, promoting the education session two weeks before it was implemented. 
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Promotional emails (Appendix D) were also sent to all YMCA clients two weeks, one week, 

three days, and one day before the education session took place. The administrators contact 

information was attached to the emails and flyers. As an incentive, the program included dinner 

provided by the PI. The email and flyer both included information about MyPlate and the phones 

compatible with the application. To ensure everyone could successfully implement the mobile 

nutrition application, once signed up, the administrator again confirmed participant’s phone 

compatibility. 

Participants 

YMCA values youth development, healthy living, and social responsibility (YMCA, 

2018a). The YMCAs cliental database provides a diverse group of people that could benefit from 

this intervention. Convenience sampling was used. This education session was open to all clients 

at the Scottdale/Paradise Valley YMCA with diabetes. The inclusion criteria for participants are 

over the age of 18, reported diagnosis with diabetes, able to speak/read English, and have access 

to a mobile device. The target goal for this quality improvement project is at least 10 potential 

participants. 

Interventions 

During the recruitment phase of this education program, participants registered with the 

project investigator (PI) for the program through email and phone messages. Flyers were placed 

at the front desk, bathrooms, and workout areas, promoting the education session one week 

before it was implemented. Promotional emails were sent to YMCA members one week, three 

days, and one day before the education session took place. The promotional emails were sent out 

by the program director at the Scottsdale/Paradise Valley YMCA. The PI contact information 
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was placed on the flyers and emails, so that the PI could discuss the program and verify 

participants met the inclusion criteria.  

All clients at the Scottsdale/Paradise valley YMCA sign a consent form to participate in 

education classes at the facility. In addition, for this project a disclosure form (Appendix B) was 

included in the packet provided to all participants. It was the first document participants read 

before implementing the project. The next document was a 10-question pre-survey (Appendix E) 

focusing on the participants current understanding of diabetes, the ADA guidelines on nutrition, 

general nutrition, and MyPlate. After participants had completed the pre-survey, they were 

encouraged to eat the dinner provided by the PI. The budget for dinner was $6.05 per participant 

(Appendix M). This project could be implemented without providing dinner, in which the cost 

for supplies would only be $1.00 per participant (Appendix M). The dinner provided an 

opportunity for participants to use MyPlate and learn how to make macronutrient changes. It was 

a critical component of the education session and would strongly be encouraged if this program 

was replicated. Therefore, the total cost for this program was $7.05 per participant (Appendix 

M). The PI was financially responsible for all costs associated with this project. 

The PI provided a Mexican themed dinner that included a variety of food options. The 

food was prepared by the PI and approved by the manager at the Scottsdale/Paradise valley 

YMCA facility, as compliant with that facility’s requirements. The meal included ground beef 

with low sodium taco seasoning, plain shredded chicken, black beans, pinto beans, Spanish rice, 

salsa, lettuce, cherry tomatoes, avocado, sour cream, Mexican cheese, corn tortillas, and tortilla 

chips. Bottles of water were also provided to all of the participants. This meal provided a variety 

of carbohydrates, proteins, and fats for the participants to track in the MyPlate mobile 
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application. Each food item was intentionally chosen as a learning tool. Again, the PI provided 

the funding, the project could be implemented without it but the food provided participants with 

examples to track into MyPlate. 

Participants were given 10 minutes to read the disclosure form, answer the pre-survey 

questions, and chose their food for dinner. They were instructed to write down their food on the 

back of the packet provided to them. At 1810, the PI started the power point presentation on 

MyPlate and the ADA guidelines. Slides 3-5 provided an overview of diabetes and how food 

impacts blood glucose levels. On slide 6, the PI introduced macronutrients and micronutrients. 

The pyramid of nutrition priorities was introduced, and all participants received a handout 

(Appendix H) in their packets with macronutrient examples. These examples included food that 

was provided that evening in the Mexican dinner. The PI introduced the American Diabetes 

Association (ADA) and their guidelines on macronutrients. MyPlate was introduced on slide 10, 

screen shots were provided for both an iPhone and Android, to demonstrate how participants can 

insert their individual profile information. This included their gender, height, activity level, 

current weight, goal weight, and weekly target. Participants were given five minutes to insert this 

information, the PI did not move onto the next slide until they received verbal confirmation that 

everyone had entered this information correctly (Appendix G).  

At 1835, the PI was able to continue with the MyPlate advance settings. Again, 

screenshots were provided, for both an iPhone and Android, to show participants how they can 

directly insert the recommended macronutrient percentages, provided by the ADA, into MyPlate. 

Slide 14 provided additional information on protein adjustments, if the participant also wanted to 

lose weight, as advised by the ADA. Once these percentages were entered, MyPlate generated 
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individualized macronutrient goals. The participants used the calculator on their phone to then 

divide these goals by three, so that they would have their separate meal goals. Examples of this 

calculation were also displayed in the PowerPoint presentation (Appendix G). The PI did not 

move onto the next slide until they received verbal confirmation that everyone had calculated the 

information correctly. 

At 1845, the PI explained the ADA recommendations on micronutrients, slides 19 and 

20. The participants were then directed to go into MyPlate’s advance settings, to enter their 

micronutrient goals. Screenshots were provided, for both an iPhone and Android, demonstrating 

how to insert the ADA recommendations on sodium, cholesterol, and fiber. The PI emphasized 

the importance of fiber and how it affects blood sugar levels; a list of foods high in fiber was 

provided in the participants’ packet (Appendix H). The PI specifically chose black beans and 

pinto beans in the meal provided for their fiber content. Participants were then given the 

opportunity to ask questions and clarify confusing information.  

At 1855 the PI explained how to track food into MyPlate, slides 24 through 28. MyPlate 

provided two routes for tracking foods: a search feature and a barcode feature. The search feature 

allows users to manually type in the foods they consume. The barcode feature uses the phones’ 

camera, to scan a barcode, and then upload that information into the application. Participants 

were then instructed to track the food they consumed for dinner, at the beginning of the 

education session. A handout (Appendix I) with the barcodes for the black beans, pinto beans, 

Spanish rice, salsa, sour cream, Mexican cheese, corn tortillas, and tortilla chips was provided. 

This allowed participants the opportunity to use the barcode feature on MyPlate application. The 

ground beef, shredded chicken, lettuce, cherry tomatoes, and avocado provided an opportunity to 
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use the search feature. A handout (Appendix J) on portion size, using their hand for 

measurements, was also provided. They were given 10 minutes to track their food and clarify 

questions with the PI. 

At 1915, participants were asked to look at their total macronutrients after logging their 

food. Then reminded to look at the macronutrient goals established at the beginning of the 

education session. The PI had anticipated participants would not be within these goals. 

Therefore, they were shown how make adjustments to the serving size in the MyPlate 

application, using screenshots. Next, the participants adjusted their dinner macronutrients to 

reach their individualized macronutrient goals. This was an important step because it helped 

participants realize that their food choices are not limited, as long as the portion size complies 

with the ADA guidelines. For example, sour cream and avocado were intentionally chosen 

because they were both high fat sources. If a participant was above their fat macronutrient levels, 

a solution would be less or only one of those toppings in the future. Participants were given 10 

minutes to adjust their macronutrients and clarify questions with the PI. 

At 1925, a 10-question post-survey (Appendix F) was administered assessing their new 

understanding of diabetes, the ADA guidelines, and willingness to implement MyPlate in the 

future. Participants were encouraged to “turn on” the MyPlate’s notifications, so that their phone 

would send reminders to log every meal. They were taught the benefits of tracking their food and 

the potential to reverse DM2 with diet and exercise. For best results, they were encouraged to use 

MyPlate application daily, recording their macronutrients would help avoid hypoglycemia and 

hyperglycemia in the future. The lecture content included the application’s additional tracking 

features, for both exercise and weight loss. The PowerPoint used during this presentation 
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(Appendix G) was provided, through email, to all the participants that requested it. Once the 

post-surveys were collected, the education session had ended. The PI stayed for an additional 20 

minutes to answer questions and cleanup the classroom.  

Ethical Considerations 

The Institutional Review Board (IRB) was created to protect participants rights when 

they are a part of a research study (Appendix N). IRB established three basic ethical principles 

that all researchers must follow when implementing a research study: respect for persons, 

beneficence, justice (USDHHS, 2018). All quality improvement projects must comply with IRB 

and their ethical principles, or they will not be implemented 

Respect for Person 

The first ethical principle, respect for persons, focuses on respecting the participants 

autonomy. Facilitators must respect their participants decision and empower them to make their 

own choices throughout the study (USDHHS, 2018). Participation in a research study is 

voluntary, researchers have no power over the subjects (2018). Therefore, the IRB requires an 

informed consent must be obtained before researchers can implement their study. For this quality 

improvement project, the YMCA required all clients to sign a consent form for educational 

classes when registering as a member of their facility. In addition, a disclosure form (Appendix 

B) was also provided to all participants, in their packet, at the beginning of this education 

session. They also received flyers (Appendix C) and emails (Appendix D) explaining the content 

discussed during the education session. The PI was available to answer any questions before the 

program was implemented and had created time during the program for participants to ask 
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questions. Participants knew this was completely voluntary, and if they felt uncomfortable or are 

unhappy in any way, they could leave the study without retribution.  

Beneficence 

The second ethical principle is beneficence, it focuses on the participants overall well-

being (USDHHS, 2018). The facilitator tries to maximize the potential benefits of their research 

study, while also limiting possible harm (USDHHS, 2018). This quality improvement project 

focuses on a mobile applications’ ability to help implement the ADA guidelines on nutrition. 

However, MyPlate also provides tracking tools for weight loss, exercise, and water consumption. 

Although these are not the primary focuses of this education program, they will still be discussed 

at the end of the presentation. Weight loss, exercise, and water consumption can all positively 

affect the participants general well-being. The PI has a responsibility to explain these benefits 

and empower the participants to use MyPlate advance settings.  

Justice 

The third clinical principle is justice, it focuses on equality among participants. All 

participants were given the same materials and learning modules presented throughout the 

education program (USDHHS, 2018). Packets were made by the PI before implementing this 

project to ensure that all participants received the same information and handouts. Furthermore, 

the handouts, PowerPoint, and surveys were all written at a 5th grade-reading level to ensure all 

participants could comprehend them. After the education session was completed, if participants 

wanted a copy of the power point presentation, it was emailed to them by the PI. All participants 

in this study were treated with respect; the PI complied with the IRB and implemented their 

ethical principles throughout the project. 
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Data Collection 

Data obtained for this quality improvement project was collected from the pre-survey 

(Appendix E) and post-survey (Appendix F). In order to keep participants information 

confidential, each participant was assigned a number to identify them on the surveys. The 

surveys were included in the participants packets, before distributing the packets, the PI wrote 

their assigned number on the pre- and post-survey. Participants demographics: age, gender, 

education level, and years diagnosed with diabetes were obtained when they registered for the 

education session. For participants that did not register for the program, the PI collected this 

information at the beginning of the education session, before administering the pre-survey. 

The pre-survey (Appendix E) consisted of 10 questions, focusing on the participants’ 

current understanding of diabetes, the ADA guidelines on nutrition, general nutrition, and 

MyPlate. Participants were given 10 minutes to complete the pre-survey, before the PI started the 

educational session (Appendix E). Once completed, they were collected by the PI and placed in a 

secure location. The PowerPoint presented in this education session was designed to address 

those topics both the pre-survey and post-survey discuss. The handouts (Appendix H, Appendix 

I, & Appendix J), PowerPoint (Appendix G), and surveys (Appendix E & Appendix F) were all 

written at a 5th grade reading level to ensure all participants would understand. Response to the 

surveys utilized a 5-point Likert rating scale: strongly disagree, disagree, neutral, agree, and 

strongly agree. The post-survey (Appendix F) was administered at the end of the education 

session, participants had five minutes to complete it. The PI collected the post-surveys and place 

them in a locked filling cabinet in the locked home office of the PI. 
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The information obtained from the pre-survey (Appendix E) and post-survey (Appendix 

F) was entered into an Excel spreadsheet, on the PIs’ personal computer, and saved in a 

password protected document on a password protected computer. Although there were no 

personal identifiers on the surveys, the PI was the only one who had access to the information 

obtained from them. Once the data was collected, the paper surveys were shredded. Upon 

completion of the project, the Excel spreadsheet will also be deleted from the PI’s hard drive. 

Data Analysis 

Following data collection, descriptive and inferential statistics were used to analyze the 

data. The purpose of the descriptive statistics was to organize, summarize, and present the data 

and demonstrate the relationships between the dependent and independent variables. This 

included bar graphs and pie charts. The questions asked in the pre- and post-surveys (Appendix 

E & Appendix F) evaluated the participants, in this quality improvement project, understanding 

of diabetes. In order to assess their knowledge, the surveys focused on the participants’ 

understanding of their diabetes diagnoses, nutrition, the ADA guidelines, and MyPlate. The post-

survey (Appendix F) asked an additional question to evaluate the success of the education 

program. The information obtained through the pre- and post-surveys was evaluated using 

descriptive statistics. Participants responded to the questions using a 5-point Likert rating scale. 

The answers were then evaluated to determine if there were any significant changes; following 

the completion of this project. 

In order to assess if health literacy increased from this quality improvement project, the 

mean was calculated for responses to questions that were the same on both surveys. Numbers ‘1’ 

through ‘5,’ with ‘1’ representing ‘strongly disagree’ and ‘5’ representing ‘strongly agree,’ were 
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assigned to participants answers. Responses were organized into four categories focusing on 

participants’ health literacy, nutrition and the ADA guidelines, and the MyPlate (Figure(s) 3, 4, 

5, & 6; “Results” section). Those calculations were used to determine whether participants’ 

answers changed at the end of the education session. The results were then used to determine if 

this education session positively or negatively affected participants’ understanding of nutrition 

and how it affects their diabetes. Additionally, the last question on the post-survey evaluated the 

education program itself. After analyzing all of the data, the information could determine if the 

quality improvement project was successful and whether it should be replicated at other YMCA 

facilities. 

Once the results were determined, the project was completed, and defended, the PI meet 

with the manager of the Scottsdale/Paradise Valley YMC to discuss the results (Appendix K). 

The results were de-identified and not shared with participants. Depending on the project results, 

the manager could implement this project again at the Scottsdale/Paradise Valley YMCA in the 

future.  

RESULTS 

Mean Comparison 

A total of six individuals (two males and four females), agreed to participate in this 

education session. The data collected was used to assess their understanding of health literacy, 

nutrition, ADA guidelines, and MyPlate before and after participating in this quality 

improvement project. Participants had five possible answers for each question, in order to assess 

this data, these answers were converted into numbers: strongly disagree represented as one (1), 

disagree as two (2), neutral as three (3), agree as four (4), and strongly agree as five (5). The 
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participants answers were averaged to determine the mean. The following figures display the 

mean of the pre-survey and post-survey for questions 1 through 9. 

Health Literacy 

 
FIGURE 3. Health literacy pre-survey and post-survey mean responses. 

Nutrition 

 
FIGURE 4. Nutrition pre-survey and post-survey mean responses. 
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American Diabetes Association (ADA) Guidelines 

 
FIGURE 5. American Diabetes Association guidelines pre-survey and post-survey mean 
responses. 

MyPlate 

 
FIGURE 6. MyPlate pre-survey and post-survey mean responses. 
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Percentage Change 

To further evaluate the program, the mean of the pre-survey and post-survey was 

compared to determine the percentage of change between them. The following pie charts 

demonstrate the percentage changes for the questions that had a post-survey mean of 0.5 or 

greater than the pre-survey mean. The “agree” label on the pie chart represents both the strongly 

agree and agree responses for the surveys. Similarly, the “disagree” label on the pie chart 

represents both the strongly disagree and disagree response for the survey. Question 2 of the 

health literacy questions, is displayed below for a 0.5 mean differential. Question 3 of the 

nutrition questions, is displayed below for a 1.5 mean differential. Questions 5 and 6 of the ADA 

questions, are displayed below. Question 5 had a 1.7 mean differential and question 6 had a 0.7 

mean differential. Questions 7, 8, and 9 of the MyPlate questions, have pie charts below. 

Question 7 had a 2.5 mean differential, Question 8 had a 1.4 mean differential, and Question 9 

had a 2.4 mean differential. 

Health Literacy 

 
FIGURE 7. I understand how my food intake affects my blood glucose levels.  
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Nutrition 

 

FIGURE 8. I know what macronutrients and micronutrients are.  

American Diabetes Association (ADA) Guidelines 

 
FIGURE 9. I understand the American Diabetes Association guidelines on nutrition.  

 
FIGURE 10. I plan to use the American Diabetes Association guidelines on nutrition almost 
daily.  
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MyPlate 

 
FIGURE 11. I understand how to use MyPlate to track macronutrients and micronutrients.  

 
FIGURE 12. MyPlate is an effective tool for implementing the American Diabetes Association 
guidelines daily.  

 
FIGURE 13. I will use MyPlate daily to track my food intake. 
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Question 10 

The results for questions 1 through 9 have been displayed in the bar graphs and pie charts 

above. Question 10 on the pre-survey and post-survey was different, therefore the participants 

responses cannot be compared. The pre-survey assessed if the participants had experienced 

complications from their diabetes diagnosis. While question 10 on the post-survey, assessed the 

effectiveness of the education program. The following pie charts demonstrate participants 

answers for question 10 on the pre-survey and post-survey. 

 
FIGURE 14. I have experienced complications from my diabetes diagnosis. 
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FIGURE 15. The education program improved my understanding of nutrition and the American 
Diabetes Association guidelines. 

DISCUSSION 

Summary 

The results of the pre-survey and post-survey show the participants understanding of 

health literacy, nutrition, ADA guidelines, and MyPlate all improved after the education session. 

Improvement was determined by comparing the mean of the pre-survey to the mean of the post-

survey. The larger the difference in mean comparison, the greater the improvement. If the mean 

difference was 0.5 or greater, a pie chart was created to further assess the percentage change that 

occurred after implementing the project. The two areas that demonstrated the greatest 

improvement were the individuals’ understanding of the ADA guidelines and MyPlate. The 

mean difference for the ADA questions were 1.7 and 0.7 (Figure 5). The mean difference for the 

MyPlate questions were 2.5, 1.4, and 2.4 (Figure 6). Moderate improvement was seen in the 

participants understanding of nutrition and health literacy. However, these participants reported a 
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higher baseline understanding of nutrition and health literacy on the pre-survey and therefore did 

not need significant improvements in those areas. The mean difference for the nutrition questions 

were 1.5 and 0.3 (Figure 4), while the health literacy questions were 0.3 and 0.5 (Figure 3). 

Interpretation 

The project question for this quality improvement project was “Will adults with diabetes 

at the YMCA in Scottsdale, AZ have an increased understanding of the ADA guidelines on 

nutrition and intent to use the MyPlate mobile application routinely following a MyPlate-based 

educational intervention?” The surveys analyzed the participants understanding of health 

literacy, nutrition, ADA guidelines, and MyPlate to determine the overall effectiveness of this 

quality improvement project.  

The results that demonstrated the greatest improvement in the participants understanding 

of the ADA guidelines on nutrition, were the responses to the assessment questions 5 and 6 

Question 5 evaluated their understanding of the ADA guidelines, by asking: I understand the 

American Diabetes Association guidelines on nutrition. The mean difference for this question 

was 1.7 (Figure 5). The results from the pre-survey showed that majority of participants did not 

have a good understanding of the ADA guidelines, with 83% responding “neutral” and 17% 

reporting “disagree” (Figure 9). However, the post-survey showed that they had learned the 

ADA guidelines during the education session, with 83% changing their answer to “agree” 

(Figure 9). Question 6 assessed if they would implement the ADA guidelines, by asking: I plan 

to use the American Diabetes Association guidelines on nutrition almost daily. The mean 

difference for this question was 0.7 (Figure 5). Only 17% of participants agreed to using the 

ADA guidelines during the pre-survey, with majority responding “neutral” to the question 
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(Figure 10). However, 83% of the participants planned to use the ADA guidelines on nutrition 

after completion of this program (Figure 10). The results show an overall improvement in the 

understanding and implementation of the ADA guidelines after completion of this quality 

improvement project. 

The greatest improvement was in their understanding of MyPlate, as demonstrated by the 

assessment questions 7, 8, and 9. Question 7 was designed to evaluate participants understanding 

of MyPlate, by asking: I understand how to use MyPlate to track macronutrients and 

micronutrients. The mean difference for this question was 2.5 (Figure 6). The results from the 

pre-survey showed that majority of participants did not have a good understanding of MyPlate, 

with 83% responding “disagree” (Figure 11). However, the post-survey showed that all of the 

participants had learned how to use MyPlate, with 100% reporting “agree” after the program was 

completed (Figure 11). Question 8 evaluated the effectiveness of MyPlate, by asking: MyPlate is 

an effective tool for implementing the American Diabetes Association guidelines daily. The 

mean difference for this question was 1.4 (Figure 6). Only 33% of participants agreed MyPlate 

was an effective tool during the pre-survey, with majority responding “neutral” to the question 

(Figure 12). However, 100% of the participants thought MyPlate was an effective tool after 

completion of this program (Figure 12). Question 9 assessed if participants would implement this 

information, by asking: I will use MyPlate daily to track my food intake. The mean difference for 

this question was 2.4 (Figure 6). The results from the pre-survey showed that none of the 

participants wanted to use MyPlate to track their food intake, with 100% responding “disagree” 

(Figure 13). However, the post-survey showed 67% of participants wanted to use MyPlate to 

track their food intake after partaking in this education session (Figure 13). The results show an 
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overall improvement in the understanding and implementation of the mobile application 

MyPlate, after completion of this quality improvement project. 

The results showed a moderate improvement in participants understanding of nutrition, 

by the assessment questions 3 and 4. Question 3 assessed the participants understanding of 

nutrition, by asking: I know what macronutrients and micronutrients are. The mean difference 

for this question was 1.5 (Figure 4). The results from the pre-survey showed 50% of participants 

had a baseline understanding of macronutrients and micronutrients, while the other 50% reported 

“disagree” (Figure 8). However, the post-survey showed that everyone had learned what 

macronutrients and micronutrients were, with 100% changing their answer to “agree” after 

completion of this program (Figure 8). Question 4 evaluated participants ability to make healthy 

food choices, by asking: I want to make healthy food choices, but I don’t know how. The mean 

difference for this question was 0.3 (Figure 4). Since the mean difference was less than 0.5, pie 

charts were not created for this question. However, the desired answer for this question was 

“disagree,” because that would indicate participants understood how to make healthy food 

choices. The bar graphs were created by converting the survey responses to numbers, with ‘2’ 

representing disagree. The mean for question 4 pre-survey was 2.3, demonstrating majority of 

the participants answered disagree in the pre-survey (Figure 4). This indicates the participants 

already knew how to make healthy food choices before partaking in this education session. Thus, 

they had moderate improvement in their understanding of nutrition, because they already had a 

baseline understanding of it. 

The results showed moderate improvement in participants understanding of health 

literacy, by the assessment questions 1 and 2. Question 1 evaluated participants’ understanding 



 
 
 

 
50 

of their diabetes diagnosis by asking: I understand my diabetes diagnosis and how it affects my 

blood sugar levels. The mean difference for this question was 0.3 (Figure 3). Since the mean 

difference was less than 0.5, pie charts were not created for this question. However, the desired 

answer for this question was “agree,” because that would indicate participants understood this 

diabetes diagnosis. The bar graphs were created by converting the survey responses to numbers, 

with ‘3’ representing neutral and ‘4’ representing agree. The mean for question 1 pre-survey was 

3.7, demonstrating majority of the participants answered neutral and agree in the pre-survey 

(Figure 3). Thus, indicating they had a good understanding of their diagnosis before this program 

was implemented. Question 2 evaluated participants’ understanding of their blood glucose levels 

by asking: I understand how my food intake affects my blood glucose levels. The mean 

difference for this question was 0.5 (Figure 3). The results from the pre-survey showed 83% of 

participants had a baseline understanding of blood glucose levels, reporting “agree” (Figure 7). 

However, the post-survey showed everyone had learned how food intake affects their blood 

glucose levels, with 100% changing their answer to “agree” after completion of this program 

(Figure 7). Furthermore, question 10 on the pre-survey evaluated participants’ understanding of 

their disease process, by asking: I have experienced complications from my diabetes diagnosis. 

The desired response for this question was “disagree,” because that would indicate a good 

understanding of their disease process. The majority of the individuals reported disagree and 

neutral, with only 17% reporting agree (Figure 14). Indicating these participants already had a 

good understanding of their diabetes diagnosis before participating in this quality improvement 

project.  
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Question 10 on the post-survey evaluated the overall effectiveness of this quality 

improvement project. It asked ‘The education program improved my understanding of nutrition 

and the American Diabetes Association guidelines.’ The desired response for this question was 

“agree,” as that would indicate the program was effective. All of the participants agreed that this 

program improved their understanding of nutrition and the ADA guidelines with 100% 

responding “agree” to question 10 on the post survey (Figure 15).  

Limitations 

While the results indicate this was a successful program, program had a small sample 

size. Promotional problems occurred that affected the sample size of this group. Originally the 

YMCA manager agreed to send the Scottsdale/Paradise Valley clients promotional emails about 

this quality improvement project. However, the PI later learned that the YMCA headquarters 

does not allow outside education sessions to be promoted through their email. Therefore, the 

only advertisement for the program was the promotional flyers placed throughout the facility. 

Those flyers were successful in recruiting participants but a promotional email in the future may 

result in more participants. More participants would be needed to create more data to further 

determine the success of the program. 

Conclusion 

The purpose of this quality improvement project was to improve participants 

understanding of nutrition, by utilizing the MyPlate mobile application to implement the ADA 

guidelines, at the Young Men’s Christian Association (YMCA) in Scottsdale, AZ. When 

comparing the results of the pre-survey and post-survey, the participants understanding of health 

literacy, nutrition, ADA guidelines, and MyPlate all improved after implementing this education 



 
 
 

 
52 

session. The two areas that had the greatest improvement were understanding of the ADA 

guidelines and MyPlate; while moderate improvement was seen in the participants understanding 

of nutrition and health literacy. All of the individuals that participated in this program concluded 

this education session improved their overall understanding of nutrition and the American 

Diabetes Association guidelines. 

The project question for this quality improvement project was “Will adults with diabetes 

at the YMCA in Scottsdale, AZ have an increased understanding of the ADA guidelines on 

nutrition and intent to use the MyPlate mobile application routinely following a MyPlate-based 

educational intervention?” The two areas that demonstrated the greatest improvement were the 

individuals’ understanding of the ADA guidelines and MyPlate usage. The results from the pre-

survey showed that majority of participants did not have a good understanding of the ADA 

guidelines, with 83% responding “neutral” and 17% reporting “disagree” (Figure 9). However, 

the post-survey showed that they had learned the ADA guidelines during the education session, 

with 83% changing their answer to “agree” (Figure 9). The results from the pre-survey showed 

that none of the participants wanted to use MyPlate to track their food intake, with 100% 

responding “disagree” (Figure 13). However, the post-survey showed 67% of participants 

wanted to use MyPlate to track their food intake after partaking in this education session (Figure 

13). Therefore, this quality improvement project successfully answered the project question. 

After participating in this education session, majority of the participants had an increased 

understanding of the ADA guidelines on nutrition and intent to use the MyPlate mobile 

application.  
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The mobile application MyPlate was an effective tool for educating individuals with 

diabetes about nutrition. All of the participants, 100%, agreed that this program improved their 

understanding of nutrition and the ADA guidelines (Figure 15). One of the participants was 

skeptical about the success of the program. They told the PI before the education session started 

that they had been diagnosed with diabetes 50 years ago and suffered two heart attacks. They had 

attended many nutrition classes in the past and was still struggling to make healthy food choices. 

After completing the education session, the same participant told the PI that this education was 

the first time they understood the ADA guidelines. Participants appreciated how MyPlate 

individualized their nutrition plan and reported they would continue to use it in the future. Other 

participants told the PI they liked having a mobile application, because they always have their 

phones with them. However, they also admitted they would not have known how to use the 

application without this education session. 

Plan for Sustainability 

Once the program was completed, the PI continued to receive inquiries about future 

classes. Some YMCA members had seen the flyer for the class but were unavailable to attend on 

the implementation date. Other members had overheard the class being implemented and wanted 

to attend in the future. The continued interest in the program has made the YMCA manager at 

the Scottsdale/Paradise Valley location more motivated to continue implementation of this 

program in the future. While the flyers provide good advertisement for the program, promotional 

emails are strongly recommended. If the program continuous to be successful, it could be 

presented to YMCA headquarters and implemented nationally. This quality improvement project 
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successfully helped these participants, and could help future individuals with diabetes, 

understand nutrition, the ADA guidelines, and the MyPlate application. 

The PI will meet with the YMCA manager to review the program. In this meeting, the PI 

will discuss the program, its results, and future implementation. On a local level, dissemination 

occurred by submitting a report of the project’s findings to the Scottsdale/Paradise Valley 

YMCA manager. On a regional level, the project will be submitted as an abstract to the YMCA 

headquarters in Arizona. 

DNP Essentials Addressed 

All of the American Association of Colleges of Nursing (AACN) DNP Essentials were 

addressed throughout this quality improvement project; DNP Essential IV and VII were the most 

prominent throughout this project development. 

DNP Essential IV focuses on utilizing technology to improve health care (AACN, 2006). 

This program educated individuals with diabetes about nutrition using a mobile application. The 

MyPlate application provided individual macronutrient and micronutrient goals for all of the 

participants. It also provided advance settings, where the ADA percentage recommendations for 

each macronutrient could be entered. Utilizing this technology throughout the education session, 

help participants understand the ADA guidelines and implement them affectively. Therefore, this 

education program effectively addressed the fourth DNP essential. 

DNP Essential VII focuses on clinical prevention to improve the nations’ health (AACN, 

2006). Diabetes is a dangerous disease because it can lead to dangerous complications, such as a 

heart attack or stroke (CDC, 2018a). Some of the participants had already experienced 

complications from their diabetes diagnosis (Figure 14). The participants in this program were 
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educated on the nutrition recommendations made by the ADA, to sustain a stable blood glucose. 

Blood glucose control will decrease the risk for complications in the future and improve the 

participants’ health. Thus, this quality improvement project effectively DNP Essential VII. 

 



 
 
 

 
56 

APPENDIX A: 

SITE APPROVAL LETTER 

 



 
 
 

 
57 

 
 



 
 
 

 
58 

APPENDIX B: 

DISCLOSURE FORM 
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Educating Diabetics about the American Diabetes Association Nutrition Guidelines using 
MyPlate 

Megan R. Condo 

 
The purpose of this quality improvement project is to improve participants understanding of 
nutrition, by utilizing the MyPlate mobile application to implement the ADA guidelines, at the 
Young Men’s Christian Association (YMCA) in Scottsdale, AZ. 
If you choose to take part in this project, you will be asked to download MyPlate onto your 
phone, watch a power point presentation on the ADA guidelines, and practice tracking food in 
MyPlate. It will take approximately 20 minutes to complete both the pre- and post-surveys. 
There are no foreseeable risks associated with participating in this research and you will receive 
no immediate benefit from your participation. Survey responses are anonymous. 
If you choose to participate in the project, participation is voluntary, refusal to participate will 
involve no penalty or loss of benefits to which you are otherwise entitled. You may withdraw at 
any time from the project. In addition, you may skip any question that you choose not to answer. 
By participating, you do not give up any personal legal rights you may have as a participant in 
this project.  
 
For questions, concerns, or complaints about the study, you may call Megan R. Condo, BSN at 
602-628-2886. Other contact information includes her email, mcondo@email.arizona.edu 
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APPENDIX C: 

YMCA FLYER 
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Managing Diabetes 
with MyPlate 

 
Monday 

November 4, 2019 
6:00pm – 7:30pm 

 

FREE Mexican Dinner 
 

RSVP: 
Megan Condo 
602-628-2886 
mcondo@email.arizona.edu 
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APPENDIX D: 

YMCA EMAIL 
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Managing Diabetes with MyPlate 
 

Monday 
November 4, 2019 
6:00pm – 7:30pm 

 
FREE Mexican Dinner 

 
This is an exciting learning opportunity to help clients 
with Diabetes understand the American Diabetes 
Association guidelines on nutrition. 
 

All you need to participate is: 
• Type 2 Diabetes Diagnosis 
• Mobile device: iPhone or Android 
 

 
 
RSVP: 
Megan Condo 
602-628-2886 
mcondo@email.arizona.edu 
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APPENDIX E: 

PRE-SURVEY 
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Please select your response to the following statements. 

1. I understand my diabetes diagnosis and how it affects my blood glucose levels. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

2. I understand how my food intake affects my blood glucose levels. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

3. I know what macronutrients and micronutrients are. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

4. I want to make healthy food choices, but I don’t know how. 

a. Strongly Agree 

b. Agree 
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c. Neutral 

d. Disagree 

e. Strongly Disagree 

5. I understand the American Diabetes Association guidelines on nutrition. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

6. I plan to use the American Diabetes Associations guidelines on nutrition almost daily. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

7. I understand how to use MyPlate to track macronutrients and micronutrients. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 
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8. MyPlate is an effective tool for implementing the American Diabetes Association 

guidelines daily.  

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

9. I use MyPlate daily to track my food intake. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

10. I have experienced complications from my diabetes diagnosis. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 
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APPENDIX F: 

POST-SURVEY 
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Please select your response to the following statements. 

1. I understand my diabetes diagnosis and how it affects my blood glucose levels. 

f. Strongly Agree 

g. Agree 

h. Neutral 

i. Disagree 

j. Strongly Disagree 

2. I understand how my food intake affects my blood glucose levels. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

3. I know what macronutrients and micronutrients are. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

4. I want to make healthy food choices, but I don’t know how. 

a. Strongly Agree 

b. Agree 
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c. Neutral 

d. Disagree 

e. Strongly Disagree 

5. I understand the American Diabetes Association guidelines on nutrition. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

6. I plan to use the American Diabetes Association guidelines on nutrition almost daily. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

7. I understand how to use MyPlate to track macronutrients and micronutrients. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 
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8. MyPlate is an effective tool for implementing the American Diabetes Association 

guidelines daily. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

9. I will use MyPlate daily to track my food intake. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 

10. This education program improved my understanding of nutrition and the American 

Diabetes Association guidelines. 

a. Strongly Agree 

b. Agree 

c. Neutral 

d. Disagree 

e. Strongly Disagree 
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APPENDIX G: 

POWERPOINT PRESENTATION 
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APPENDIX H: 

FOOD EXAMPLES 
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Macronutrient	Examples		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Micronutrient	Examples	:	
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APPENDIX I: 

BARCODE EXAMPLES 
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APPENDIX J: 

VISUAL HAND GUIDE TO PORTION SIZES 
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APPENDIX K: 

PROJECT TIMELINE 
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October 10, 2019: Proposal Defense, send to IRB for approval 
 
October 21, 2019: Flyers are placed at the YMCA, first recruitment email is sent through the 
YMCA database 
 
October 28, 2019: Second recruitment email sent through the YMCA database 
 
November 1, 2019: Third recruitment email sent through the YMCA database 
 
November 3, 2019: Final recruitment email sent through the YMCA database 
 
November 4, 2019: Program Implementation: Scottsdale/ Paradise Valley YMCA at 6pm – 
7:30pm 
 
November 5, 2019 – December 1, 2019: Data Analysis and Revisions 
 
December 2, 2019: Final Defense 
 
December 10, 2019: Present Quality Improvement Project to the manager of the Scottsdale/ 
Paradise Valley YMCA 
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APPENDIX L: 

LITERATURE GRID 
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Project Question: Will adults with type 2 diabetes at the YMCA in Scottsdale, AZ, have an increased understanding of healthy food 
choices and an increased intent to use the MyPlate mobile application routinely following a MyPlate-based educational intervention? 

Author/Article Qual: Concepts 
or Phenomena 

Quan: Key 
Variables 

Hypothesis 
Research 
Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/Tools) 

Findings 

Bonoto, B. C., de 
Araújo, V. E., Godói, I. 
P., de Lemos, L. L., 
Godman, B., Bennie, 
M., Diniz, L. M., … 
Junior, A. A. (2017). 
Efficacy of Mobile 
Apps to Support the 
Care of Patients With 
Diabetes Mellitus: A 
Systematic Review and 
Meta-Analysis of 
Randomized Controlled 
Trials. JMIR mHealth 
and uHealth, 5(3), e4. 
doi:10.2196/ 
mhealth.6309 
 

Qualitative:  
Given the 
importance and 
growth of 
mobile health 
apps and the 
potential 
advantages of 
this type of 
technology in 
addressing 
major concerns 
in the 
management of 
diabetic 
patients, it is 
important that 
the 
effectiveness of 
these 
technologies to 
support patient 
care are 
evaluated 
 

The aim of our 
study was to 
evaluate the 
efficacy of mobile 
apps through a 
systematic review 
and meta-analysis 
to assist DM 
patients in 
treatment. 
 

The research was 
performed in the 
electronic 
databases 
MEDLINE 
(Pubmed), 
Cochrane Register 
of Controlled 
Trials 
(CENTRAL), and 
LILACS (Latin 
American and 
Caribbean Health 
Sciences 
Literature) for 
published studies 
from 2008- 2016. 
A combination of 
the following 
MESH terms 
(Medical Subject 
Headings), 
“diabetes mellitus 
type 2,” “diabetes 
mellitus type 1,” 
“mobile 
applications,” 
“telemedicine,” 

The literature search 
identified 1236 
publications. Of these, 
13 studies were 
included that evaluated 
1263 patients.  
 

This principally 
involved a systematic 
review and meta-
analysis of published 
studies using the 
Preferred Reporting 
Items for Systematic 
Reviews and Meta-
Analysis (PRISMA).  
 
The meta-analysis of 
glycated hemoglobin 
(HbA1c) was 
performed in Review 
Manager software 
version 5.3. 
 

This systematic 
review suggests that 
use of apps in 
patients with 
diabetes could help 
improve the control 
of HbA1c. In 
addition, the apps 
seem to strengthen 
the perception of 
self-care by 
contributing better 
information and 
health education to 
diabetes patients. 
App features 
including “storage 
and feedback of 
blood glucose data,’ 
‘assist in diet,” 
“help practice in 
physical exercise,” 
and “assist in 
control of dosage 
and adherence to 
drug therapy” as 
well as access to 
health care 
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Author/Article Qual: Concepts 
or Phenomena 

Quan: Key 
Variables 

Hypothesis 
Research 
Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/Tools) 

Findings 

and their 
respective entry 
terms were used in 
the strategy. 
 

professionals 
contributes to a 
better glycemic 
control. Patients also 
become more self-
confident to deal 
with their diabetes, 
mainly by reducing 
fear of not knowing 
how to deal with 
potential 
hypoglycemic 
episodes that may 
occur and improving 
their quality of life. 
 

Cui, M., Wu, X., Mao, 
J., Wang, X., & Nie, M. 
(2016). T2DM Self-
Management via 
Smartphone 
Applications: A 
Systematic Review and 
Meta-Analysis. PloS 
one, 11(11), e0166718. 
doi:10.1371/ 
journal.pone. 0166718 

Qualitative:  
Researchers 
believe mobile 
health 
interventions 
(mHealth) based 
on smartphone 
applications 
(apps) are 
promising tools 
to help improve 
diabetes care 
and self-
management; 
however, more 

The objective of 
this study was to 
conduct a 
systematic review 
and meta-analysis 
of randomized 
controlled trials 
(RCTs) assessing 
the effect of 
mHealth apps on 
changes in 
hemoglobin A1c 
(HbA1c), blood 
glucose, blood 
pressure, serum 

A literature search 
with no language 
restriction was 
performed using 
PubMed, the 
Cochrane Library, 
and EMBASE 
databases to 
identify relevant 
studies published 
from 2005 through 
June 2016. 
Combinations of 
the following 
MESH terms and 

Thirteen studies were 
selected for the 
systematic review, six 
of which with data 
available containing 
1,022 patients were 
included for the meta-
analysis. 
 

This systematic 
review and meta-
analysis was 
conducted following 
the Preferred 
Reporting Items for 
Systematic Review 
and Meta-Analyses 
(PRISMA) statement 
 

Mobile-
phone/smartphone-
based self-
management apps 
appear to have 
moderate benefits 
on glycemic control 
with a pooled effect 
on HbA1c reduction 
of -0.40% (-4.37 
mmol/mol), 
indicating that the 
mHealth app 
intervention could 
improve T2DM 
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Author/Article Qual: Concepts 
or Phenomena 

Quan: Key 
Variables 

Hypothesis 
Research 
Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/Tools) 

Findings 

evidence on the 
efficacy of 
mHealth in 
diabetes care is 
needed. 
 

lipids, and body 
weight in type 2 
diabetes mellitus 
(T2DM) patients. 
 

keywords were 
used to search the 
different 
databases: type 2 
diabetes mellitus, 
glycemic control, 
self-management, 
smartphone, and 
mobile 
applications. 

patients’ glycemic 
conditions. 
However, as the first 
meta-analysis 
comparing the 
difference between 
effects from app 
with and without 
feedback, the overall 
effects on HbA1c 
reduction were no 
longer statistically 
significant for those 
who received no 
feedback. This 
evidence may 
suggest that 
mHealth app 
creators should 
incorporate a 
feedback module 
into the design of 
the application. 
 

Forjuoh, S. N., Bolin, J. 
N., Huber, J. C., Vuong, 
A. M., Adepoju, O. E., 
Helduser, J. W., 
Begaye, D. S., 
Robertson, A., 
Moudouni, D. M., 

Qualitative:  
This study is 
innovative in its 
comparison of 
behavioral and 
technological 
interventions as 

Researchers 
compared the 
effectiveness of 
two different 
diabetes self-care 
interventions on 
glycemic control 

This study was an 
open-label 
randomized 
controlled trial 
(RCT) designed to 
evaluate the 
effectiveness of 

376 patients with type 2 
diabetes aged ≥18 years 
and whose last 
measured HbA1c was 
≥7.5% 
(≥58 mmZAxÇ ol/mol).  
 

Study measures were 
obtained at 
orientation and at 
every six months 
over the 24 months of 
follow-up.  
Anthropometric data, 

Although behavioral 
and technological 
interventions can 
result in some 
modest 
improvements in 
glycemic control, 
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Author/Article Qual: Concepts 
or Phenomena 

Quan: Key 
Variables 

Hypothesis 
Research 
Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/Tools) 

Findings 

Bonner, T. J., McLeroy, 
K. R., … Ory, M. G. 
(2014). Behavioral and 
technological 
interventions targeting 
glycemic control in a 
racially/ethnically 
diverse population: a 
randomized controlled 
trial. BMC public 
health, 14, 71. 
doi:10.1186/1471-2458-
14-71 

well as a 
combination of 
both 
interventions. 
Additionally, 
both clinical 
and behavioral 
outcomes were 
measured 

in a 
racially/ethnically 
diverse 
population. They 
also explored 
whether 
reductions in 
glycated 
hemoglobin 
(HbA1c) will be 
more marked in 
minority persons. 
 

the Chronic 
Disease Self-
Management 
Program 
(CDSMP) and 
personal digital 
assistant (PDA).  
 
The primary study 
outcome measure 
was change in 
HbA1c from 
randomization to 
12 months of 
follow-up. 
Secondary 
outcome measures 
included BMI and 
blood pressure, 
along with several 
self-management 
behavioral 
measures (e.g., 
foot care) from 
randomization to 
12 months of 
follow-up. 
 

height, weight, and 
body mass index 
(BMI) and blood 
pressures were 
obtained at 
orientation and at 
subsequent follow-up 
visits. Measures of 
HbA1c were 
collected from EHRs 
dating back six 
months prior to 
orientation to the last 
day of study 
participation. 
 
Questionnaires were 
administered every 
6 months up to the 
24-month follow-up 
visit. 
 

these interventions 
did not fare 
significantly better 
than usual care in 
achieving glycemic 
control. More 
research is needed to 
understand how 
these interventions 
can be most 
effective in clinical 
practice. The 
reduction in HbA1c 
levels found in our 
control group that 
received usual care 
also suggests that 
good routine care in 
an integrated 
healthcare system 
can also lead to 
better glycemic 
control. We also 
recommend further 
studies that will be 
powered enough to 
examine 
racial/ethnic 
differences in 
glycemic control. 
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Goyal, Morita, Lewis, 
Yu, Seto, and Cafazzo. 
"The Systematic Design 
of a Behavioural 
Mobile Health 
Application for the 
Self-Management of 
Type 2 Diabetes." 
Canadian Journal of 
Diabetes 40.1 (2016): 
95-104.  

Quantitative: 
Researchers 
hypothesize that 
effective self-
management by 
patients with 
type 2 diabetes 
who do not need 
insulin requires 
a behavioral 
intervention that 
enables the 
association 
between 
lifestyle 
behaviors, such 
as dietary intake 
and physical 
activity, and 
overall 
glycemic 
control. 

The purpose of 
this article is to 
present a 
systematic 
approach to the 
design and 
development a 
diabetes self-
management 
mobile app, 
which included 1) 
a scoping review 
of literature; 2) 
the development 
of an overarching 
theoretical 
approach and 3) 
validation of the 
app features 
through user-
centered design 
methods 
 

This process 
included 1) a 
scoping review of 
literature focused 
on self-monitoring 
aspects of diabetes 
management; 2) 
the development 
of an overarching 
framework; 3) the 
identification of an 
underlying 
behavior change 
theory; 4) 
translation of the 
identified 
knowledge into 
app features and 5) 
validation of the 
features through 
user-centered 
design methods. 

Random Control Trials The Structured 
Testing Program 
(STeP) evaluated the 
use of structured 
SMBG in a 12-month 
randomized clinical 
trials. 

The resulting app, 
bant II, facilitates 1) 
self-monitoring of 
blood glucose, 
physical activity, 
diet and weight; 2) 
identification of 
glycemic patterns in 
relation to lifestyle; 
3) remedial decision 
making and 4) 
positive behavior 
change through 
incentives. Bant II 
has the potential to 
address a gap in the 
clinical management 
of patients with type 
2 diabetes, 
potentially 
preventing 
secondary 
complications and, 
ultimately, 
improving quality of 
life. 
 

Holmen, H., Wahl, A. 
K., Cvancarova 
Småstuen, M., & Ribu, 

Qualitative: 
Patients can 
benefit from 

The goal was to 
systematically 
review studies 

A systematic 
literature search 
was conducted 

A total of 6 papers 
were included in this 
systematic review, 

The integrated 
communication 
features were mostly 

This systematic 
review highlights 
the need for more 
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L. (2017). Tailored 
Communication Within 
Mobile Apps for 
Diabetes Self-
Management: A 
Systematic Review. 
Journal of medical 
Internet research, 
19(6), e227. 
doi:10.2196/ 
jmir.7045 
 

support from 
health care 
personnel in 
their self-
management. 
The traditional 
communication 
between 
patients and 
health care 
personnel is 
changing 
because 
smartphones 
and apps offer a 
unique platform 
for 
communication. 
However, apps 
with integrated 
health care 
personnel 
communication 
based on patient 
data need to be 
investigated to 
provide 
evidence of 
possible effects. 
 

that aimed to 
evaluate 
integrated 
communication 
within mobile 
apps for tailored 
feedback between 
patients with 
diabetes and 
health care 
personnel in terms 
of (1) study 
characteristics, (2) 
functions, (3) 
study outcomes, 
(4) effects, and 
(5) 
methodological 
quality. 
 

following the 
International 
Prospective 
Register of 
Systematic 
Reviews 
(PROSPERO) 
protocol, searching 
for apps with 
integrated 
communication for 
persons with 
diabetes tested in a 
controlled trial in 
the period 2008 to 
2016. Researchers 
searched the 
databases 
PubMed, Medical 
Literature 
Analysis and 
Retrieval System 
Online 
(MEDLINE), 
Cumulative Index 
to Nursing and 
Allied Health 
Literature 
(CINAHL), 
Cochrane Central, 
Excerpta Medica 

reporting on data from 
431 persons 
participating in small 
trials of short duration.  

individualized as 
written non–real-time 
feedback. The 
number of functions 
varied from 2 to 9, 
and blood glucose 
tracking was the most 
common. HbA1c was 
the most common 
primary outcome, but 
the remaining 
reported outcomes 
were not standardized 
and comparable.  
 
The Preferred 
Reporting Items for 
Systematic Reviews 
and Meta-Analyses 
(PRISMA) guidelines 
were followed, and 
we applied the 
Cochrane risk of bias 
tool to assess 
methodological 
quality. 
 

trials of higher 
methodological 
quality. Few studies 
offer an integrated 
function for 
communication and 
feedback from 
health care 
personnel, and the 
research field 
represents an area of 
heterogeneity with 
few studies of 
highly rigorous 
methodological 
quality. 
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database 
(EMBASE), 
ClinicalTrials.gov, 
and the World 
Health 
Organization 
(WHO) 
International 
Clinical Trials 
Registry Platform.  
 

McCurley et al. (2017). 
Prevention of Type 2 
Diabetes in U.S. 
Hispanic Youth: A 
Systematic Review of 
Lifestyle Interventions. 
American Journal of 
Preventative 
Medicine,35 (4)). 
https://www- 
sciencedirectcom. 
ezproxy1.library. 
arizona.edu/science/ 
article/pii/ 
S074937971730291X 

Qualitative: 
This systematic 
review 
examines all 
peer-reviewed 
publications of 
lifestyle-based 
diabetes 
prevention 
interventions 
targeting 
Hispanic youth. 
 

The primary aim 
is to investigate 
the effectiveness 
of these 
interventions in 
lowering risk for 
T2DM via 
reductions in 
adiposity, as 
measured by 
BMI, or glucose 
dysregulation. 
Secondarily, the 
review examines 
effectiveness in 
modifying healthy 
behaviors critical 
to diabetes risk in 
youth: Physical 
Activity and 

This systematic 
literature review 
was conducted and 
reported in 
alignment with the 
Preferred 
Reporting Items 
for Systematic 
Reviews and 
Meta-Analyses 
(PRISMA) 
guidelines. Search 
protocols were 
designed for 
PubMed, 
PsycINFO, the 
Cochrane Central 
Register of 
Controlled Trials, 
and Web of 

Fifteen publications 
met criteria for 
inclusion. 
Of the 15 studies, 11 
were RCTs; four were 
uncontrolled. 
Interventions were 
heterogeneous in 
intensity, content, and 
setting. Duration of 
most trials was 12–16 
weeks. Mean age of 
participants ranged 
from 9.8 to 15.8 years, 
sample sizes were 
generally small, and the 
majority of participants 
were overweight (BMI 
≥85th percentile).  
 

PubMed, PsycINFO, 
Web of Science, and 
CENTRAL were 
searched from 
database inception to 
March 1, 2017, for 
studies that evaluated 
lifestyle-focused 
prevention trials 
targeting U.S. 
Hispanic youth under 
age 18 years. 
 

In the 11 studies that 
targeted dietary 
changes, outcomes 
were promising. Six 
of eight studies that 
measured dietary 
intake showed 
significant post-
intervention 
increases in healthy 
eating. These 
outcomes are 
impressive 
considering the 
multiple domains of 
influence on 
adolescent eating 
behavior (food 
availability, 
caregiver income 
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dietary intake.  
 

Science to capture 
all studies from 
database inception 
to March 1, 2017. 
Search terms 
included medical 
subject (MeSH) 
headings and 
keywords in three 
domains: disease 
focus (diabetes), 
intervention type 
(prevention, risk 
reduction), and 
population 
(Hispanic/ 
Latino and  
children/ 
adolescents). 
 

and food provision, 
peer influences). 
Interventions appear 
to have been more 
successful in 
influencing 
renunciation of 
unhealthy foods 
reduction in dietary 
sugar, sugary 
beverages, 
carbohydrates, or 
fat) than uptake of 
healthy foods 
(vegetables, fruit). 
All measurements 
were based on 
participant self-
reporting, however, 
and social 
desirability bias may 
have affected 
responses. 
 

Quinn et al. (2014) 
Mobile diabetes 
intervention for 
glycemic control in 45 
to 64-year-old with type 
2 diabetes. Journal of 
Applied Gerontology. 

Quantitative: 
 
Key Variables: 
The primary 
outcome of the 
study was the 
change in 

The purpose of 
this analysis was 
to use data from 
the MDIS to 
determine 
whether the 
impact of the 

A cluster 
randomized 
clinical trial 
conducted in the 
community to test 
whether a mobile 
phone coaching 

Patients were eligible 
for the study if they had 
been diagnosed with 
Type 2 diabetes by a 
physician at least 6 
months prior to 
enrollment in the study, 

The baseline 
characteristics by age 
and intervention 
group were produced 
by calculating means 
and standard 
deviations for 

The intervention 
resulted in greater 
12-month declines 
in HbA1c, compared 
with usual care, for 
patients in both age 
groups (p < .0001). 
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https://journals-sagepu 
b-com.ezproxy1 
.library.arizona.edu 
/doi/full/10.1177/ 
0733464814542611 

HbA1c (% of 
total 
hemoglobin) in 
the control 
group versus in 
the intervention 
group 

Age was 
categorized into 
two classes: 
younger (<55 
years old) and 
older (≥55 years 
old). 

 

mobile 
intervention 
depended on age. 
Researchers 
aimed to 
determine if there 
were differences 
in the impact of 
the mobile 
intervention in 
younger adults 
(<55 years old) 
versus older 
adults (≥55 years 
old) within the 
below 64-year-old 
patient 
population. 

system and 
patient/provider 
web portals, 
compared with 
standard diabetes 
management, 
would result in a 
greater reduction 
in HbA1c levels in 
patients with Type 
2 diabetes. 
 

HbA1c level ≥ 7.5% 
within the past 3 
months, and were 18 to 
64 years old. 
The sample population 
consisted of 118 
subjects, aged 25 to 65 
years old. 
 

continuous variables, 
and frequencies and 
proportions for 
categorical variables. 

A linear mixed-
effects model was 
used to determine 
whether the effect of 
the intervention on 
12-month changes in 
HbA1c levels 
differed by age 
group. The model 
included terms for 
study group, time, 
age, all two-way 
interactions, and the 
three-way interaction.  

Among older 
patients, HbA1c 
changed by −1.8% 
(95% confidence 
interval [CI] = 
[−2.4, −1.1]) in the 
intervention group 
and −0.3% (95% CI 
= [−0.9, +0.3]) in 
the control group. 
Among younger 
patients, HbA1c 
changed by −2.0% 
(95% CI = [−2.5, 
−1.5]) in the 
intervention group 
and −1.0% (95% CI 
= [−1.6, −0.4]) in 
the control group. 
The mobile health 
intervention was as 
effective at 
managing Type 2 
diabetes in older 
adults as younger 
persons. 
 

Rollo, M. E., Ash, S., 
Lyons-Wall, P., & 
Russell, A. W. (2015). 
Evaluation of a Mobile 

Quantitative: 
This study 
aimed to 
establish the 

This study 
evaluated the 
performance of a 
3-day mobile 

This pilot study 
assessed the 
validity (criterion 
and relative) and 

A pre-determined 
sample size of 10 adults 
with T2DM was used 
with subjects recruited 

Dietary intake was 
assessed using the 
NuDAM (test 
method) in week 1 

The findings 
demonstrate the 
performance and 
feasibility of the 



 
 
 

 
109 

Author/Article Qual: Concepts 
or Phenomena 

Quan: Key 
Variables 

Hypothesis 
Research 
Question 

Theoretical 
Framework 

Design Sample (N) Data Collection 
(Instruments/Tools) 

Findings 

Phone Image-Based 
Dietary Assessment 
Method in Adults with 
Type 2 Diabetes. 
Nutrients, 7(6), 4897-
910. 
doi:10.3390/nu7064897 
 

preliminary 
validity (both 
relative and 
criterion) and 
inter-rater 
reliability of the 
Nutricam 
Dietary 
Assessment 
Method 
(NuDAM) in 
adults with 
T2DM.  
 

phone image-
based dietary 
record, the 
Nutricam Dietary 
Assessment 
Method 
(NuDAM), in 
adults with type 2 
diabetes mellitus 
(T2DM). 
Criterion validity 
was determined 
by comparing 
energy intake (EI) 
with total energy 
expenditure 
(TEE) measured 
by the doubly-
labelled water 
technique. 
Relative validity 
was established 
by comparison to 
a weighed food 
record (WFR). 
Inter-rater 
reliability was 
assessed by 
comparing 
estimates of 
intake from three 

inter-rater 
reliability of a 
novel image-based 
dietary assessment 
method, the 
NuDAM, in 10 
adults with T2DM. 
 

through a research 
study database and 
internal university staff 
email list serves. To be 
eligible to participate in 
the study, subjects 
needed to meet the 
following criteria: be 
aged 18–70 years; have 
a diagnosis of T2DM of 
>3 months; not 
currently receiving 
treatment for cancer or 
have a previous 
diagnosis of liver, 
kidney or thyroid 
diseases; not currently 
trying to lose weight; 
and have a stable body 
weight (assessed as not 
having lost or gained 
more than 4 kg in the 
past 6 months).  
 

and the weighed food 
record (WFR) 
(reference method) in 
week 2. Intake was 
assessed over a three-
day period (two-week 
days and one 
weekend day; non-
consecutive) for both 
methods. 
Demographic 
information was 
collected on Day 0, in 
addition to height to 
the nearest 0.1 cm 
using a stadiometer 
and body weight to 
the nearest 0.1 kg 
using calibrated 
electronic scales. At 
the end of each 
dietary recording 
period, subjects were 
asked to complete a 
brief questionnaire on 
the experience of 
using the NuDAM 
and the WFR. 
Response options to 
questions included 
Likert and categorical 

NuDAM to assess 
energy and 
macronutrient intake 
in a small group of 
adults with T2DM. 
However, some 
modifications to the 
method are 
necessary to 
improve efficiency, 
particularly for use 
with a greater 
number of 
individuals. 
Evaluation in a 
larger group is 
needed to be able to 
generalize the 
results to the 
broader population 
of adults with 
T2DM. 
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dietitians.  
 

scales in addition to 
open-ended text. 
 

Sepah, S. C., Jiang, L., 
& Peters, A. L. (2015). 
Long-term outcomes of 
a Web-based diabetes 
prevention program: 2-
year results of a single-
arm longitudinal study. 
Journal of medical 
Internet research, 
17(4), e92. doi:10.2196/ 
jmir.4052 
 

Quantitative: 
Prevent is an 
Internet-based 
translation of 
the DPP 
lifestyle 
intervention, 
which includes 
small group 
support, 
personalized 
health coaching, 
a weekly DPP-
based 
curriculum, and 
digital tracking 
tools.  
 

The objective of 
this study was to 
conduct a 2-year 
follow-up on 
participants in the 
Internet-based 
Prevent diabetes 
prevention 
program pilot 
study, specifically 
examining the 
effects on body 
weight and A1c, 
which are risk 
factors for 
diabetes 
development. 
 

A quasi-
experimental 
research design 
was used, 
including a single-
arm pre- and post-
intervention 
assessment of 
outcomes. 
 

220 Patients were 
screened for a self-
reported clinical 
diagnosis of 
prediabetes within the 
past year and meeting 
CDC DPRP eligibility 
criteria: 18 years of age 
or older, have a body 
mass index (BMI) of 
≥24 kg/m2, and able to 
engage in light physical 
activity 
 

Participants 
underwent a 16-week 
weight loss 
intervention and an 
ongoing weight 
maintenance 
intervention. As part 
of the program, 
participants received 
a wireless scale, 
which was used to 
collect body weight 
data on an ongoing 
basis. Participants 
also received A1c test 
kits at baseline, 0.5-
year, 1 year, and 2-
year time points. 
Results were 
analyzed using SPSS 
Statistics 21.0 and 
SAS 9.3. Baseline 
characteristics were 
compared between 
subgroups using chi-
square tests or 
Fisher’s exact test for 
categorical variables 

Users of the Prevent 
program 
experienced 
significant 
reductions in body 
weight and A1c that 
are maintained after 
2 years. Contrary to 
the expected 
progression from 
prediabetes to 
diabetes over time, 
average A1c levels 
continued to show 
an average 
regression from 
within the 
prediabetic range 
(5.7%-6.4%) 
initially to the 
normal range 
(<5.7%) after 2 
years. 
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and two-sample t 
tests for continuous 
variables. 
 

Zhou, W., Chen, M., 
Yuan, J., & Sun, Y. 
(2016). A smart phone -
based diabetes 
management 
application improves 
blood glucose control in 
chinese people with 
diabetes. Diabetes 
Research and Clinical 
Practice, 116. https:// 
www-sciencedirect-
com.ezproxy2. 
library.arizona.edu 
/science/article/ pii/ 
S0168822716300523 
 

Qualitative:  
The primary 
objective was to 
evaluate the 
impact of the 
smart phone-
based diabetes 
management 
application, 
Welltang, on 
glycated 
hemoglobin 
(HbA1c). 
 

The second 
objective was to 
measure whether 
Welltang 
improves blood 
glucose, low-
density 
lipoprotein 
cholesterol, 
weight, blood 
pressure, 
hypoglycemic 
events, 
satisfaction of 
patients to use 
Welltang, 
diabetes 
knowledge of 
patients, and self-
care behaviors. 

The Welltang 
intervention group 
received training 
for the use of 
Welltang, while 
the control group 
received their 
usual standard of 
care. Hgb A1C, 
blood glucose, 
low-density 
lipoprotein 
cholesterol, 
weight, blood 
pressure, 
hypoglycemic 
events, satisfaction 
of patients to use 
Welltang, diabetes 
knowledge of 
patients, and self-
care behaviors 
were all measured. 
 

One hundred evenly 
randomized subjects 
with diabetes, aged 18–
74 years, were recruited 
from the outpatient 
Department of for a 3-
month study. 
 

Patient data were 
analyzed using 
independent t test and 
paired sample test 
using SPSS version 
12. 
 

Diabetes patients 
using the Welltang 
application achieved 
statistically 
significant 
improvements in 
HbA1c, blood 
glucose, satisfaction 
of patients to use of 
Welltang, diabetes 
knowledge, and self-
care behaviors. 
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COST PER PARTICIPANT 

Dinner: All items were purchased at Walmart  

§ Ground Beef (93% lean, 7% fat): $1.00 
§ Low-Sodium Seasoning: $0.05 
§ Chicken: $1.00 
§ Black beans: $0.50 
§ Pinto beans: $0.50 
§ Spanish rice: $1.00 
§ Salsa: $0.10 
§ Lettuce: $0.05 
§ Cherry tomatoes: $0.25 
§ Avocado: $0.50 
§ Sour cream: $0.20 
§ Mexican cheese: $0.20 
§ Corn tortillas: $0.20 
§ Tortilla chips: $0.25 
§ Bottle water: $0.25 

 
Total Cost: $6.05 
 

Papers Provided: 

§ Disclosure Form: $0.10 
§ Pre-Survey: $0.30 
§ Post-Survey: $0.30 
§ Handouts 

o Food Examples: $0.10 
o Barcode Examples: $0.10 
o Visual Hand Guide to Portion Sizes: $0.10 

 
Total Cost: $1.00 

 
Total for implementing the project per participant: $7.05 
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APPENDIX N: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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