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ABSTRACT 

Obesity has become one of the most common chronic pediatric illnesses worldwide and is 

closely linked to the onset of prediabetes and subsequent Type 2 Diabetes (T2D); therefore, 

preventing and treating childhood obesity has become a high priority (Hampl et al., 2023). The 

purpose of this Evidence-Based Practice (EBP) project is to lower Glycosylated Hemoglobin 

A1c (HbA1C) and Body Mass Index (BMI) in overweight and obese youth with prediabetes and 

T2D using a meal tracking smartphone application. The Johns Hopkins Nursing Evidence-

Based Practice Model (JHNEBP) was utilized to pilot this project between two pediatric 

endocrinology offices located in Southeast Wisconsin. Upon organizational approval of this EBP 

project, adolescents, aged 10 to 18, were recruited based on strict inclusion criteria including a 

diagnosis of prediabetes or T2D, obesity defined using the Centers for Disease Control and 

Prevention’s (CDC) (2022c) BMI percentile calculator specific to children and prior nonuse of a 

meal tracking smartphone application. A total of 10 adolescents were recruited in 10–15-minute 

educational encounters. To achieve a reduction in both BMI and HbA1c in these participants, a 

smartphone application for meal tracking called Nourishly© was utilized to track dietary intake 

and provide individualized, diet specific education and feedback over a 12-week period. Seven 

educational handouts were also provided and utilized to help guide app usage as well as 

provide diabetes specific, dietary education to participants and their families. A paired t test was 

utilized to analyze the primary outcomes of the project including pre- and post- intervention BMI 

and HbA1c measures. Results for BMI showed no statistical evidence of a decrease (t =-

0.655(9), p=0.264). Similar results were seen for HbA1c and there was no statistical evidence of 

a decrease (V=39, p=0.890). This EBP project highlights the need for further research to assess 

the use of dietary specific smartphone applications and their impact on HbA1c and BMI in 

overweight and obese youth with prediabetes and T2D in light of the digital era.  

Keywords: adolescent, BMI, HbA1c, intervention, obesity, pediatric, prediabetes, 

smartphone application, T2D



CHAPTER 1 

INTRODUCTION 

Background 

Historically, prediabetes and subsequent Type 2 diabetes (T2D) were labelled as adult-

onset diseases as children and adolescents were rarely diagnosed. However, continual rise in 

the prevalence of T2D in youth dismisses previous assumptions that it is strictly an adult-onset 

disease process. T2D is recognized as a growing problem in young people and is highly 

correlated to the current obesity epidemic. According to the World Health Organization (WHO, 

2021), childhood obesity has also become one of the most serious public health challenges of 

the 21st century. Being overweight or obese has been recognized as a leading risk factor in the 

development of prediabetes and T2D in all ages (Kaakinen et al., 2018; The United States 

Preventative Task Force (USPSTF), 2022; Wong et al., 2022); therefore, preventing and 

treating childhood obesity has become a high priority. WHO (2021) defines overweight and 

obesity as “abnormal or excessive fat accumulation that presents a risk to health”. Body Mass 

Index (BMI) is a standard anthropometric index of weight and height that calculates an 

individual's body fat as defined by the Centers for Disease Control and Prevention (CDC, 

2023b). It is calculated by dividing a person’s weight (in kilograms) by the square of their height 

(in meters). In youth, BMI values are expressed relative to other children of the same sex and 

age due to developmental variability. Weight gain is a normal part of healthy development in 

children; however, excess amounts can place individuals at risk for the development of 

noncommunicable diseases such as T2D (WHO, 2020). Development of T2D in childhood and 

adolescence poses further risk of early-onset cardiovascular disease and renal complications; 

therefore, it is essential to manage both obesity and diabetes in youth to avoid premature 

complications including mortality. T2D is said to be largely preventable and well managed in 
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children and adolescents by means of weight loss. Prevention via lifestyle modifications, 

including improved dietary habits, specifically have been proven to help diabetic youth with 

underlying obesity prevent complications and improve overall glycemic control (Sivapuram et al. 

2021; Wang et al., 2019). 

Diabetes mellitus is a chronic health condition that affects the production of or way 

insulin functions to control blood sugar (CDC, 2023b). T2D specifically involves insulin 

resistance. Without a sufficient response to insulin in the body, blood sugar continually rises 

leading to the development of prediabetes. If prediabetes goes untreated, patients may develop 

T2D with potential complications including heart and renal disease. Weight loss and strict 

glycemic control in individuals with diabetes and obesity are important components of the 

diabetes treatment plan. These interventions in children and adolescents include lifestyle 

modifications such as indulging in a healthy and well-balanced diet paired with education. These 

are recognized as continued cornerstones of treatment for diabetes in all people and are often 

the first recommendations in properly managing the disease. Weight loss interventions of this 

nature in youth have also proven to be efficacious in overall glycemic control (American 

Diabetes Association (ADA), 2019; El Sayed et al., 2023). Furthermore, more substantial weight 

loss as a result of interventions including focused nutrition can impose greater health benefits 

related to glycemia and beyond with potential to even induce remission (El Sayed et al., 2023). 

Long term, improved nutrition can assist diabetic youth maintain a healthy weight which in turn 

can help provide a better quality of life.  

Data Supporting Need for the Project  

Global, National, Regional, and State Data 

Obesity has become a commonality within the United States (US) and continues to be 

recognized as a major public health crisis. Not only is obesity associated with various diseases 

including T2D, but it is also a major contributor to premature mortality as well as economic 

burden. Hampl et al. (2023) states that obesity has also become one of the most common 
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chronic pediatric illnesses affecting up to 14.4 million children and adolescents today. To put 

this into perspective, it is estimated that one in every five children struggle with obesity (CDC, 

2022a). In Wisconsin (WI) 27.9% of youth aged 10-18 years are overweight or obese. According 

to the CDC (2022a), obesity alone costs the US healthcare system nearly 173 billion dollars 

annually. Obesity in turn has also become an issue of national security. In recent years the CDC 

(2022a) states that only two of every five eligible young adults are weight eligible and therefore 

physically prepared for basic training in the US. Unfortunately, the persistent rise in rates of 

obesity in the US is due to a multitude of factors, many of which are beyond individual choices 

including access to healthy and affordable foods. For example, 40% of all US households do not 

live within one mile of healthy food retailers; subsequently, fewer than one in 10 children indulge 

in the recommended daily number of fruits and vegetables (CDC, 2022b). These statistics can 

be attributed to the distance between individual’s homes and stores who sell fresh produce. 

According to the Milwaukee Department of City Development (2019), residents who lack access 

to healthy foods are at greater risk for developing obesity, diabetes, and a host of other health 

consequences related to diet and nutrition. More specifically, the rate of obesity in Milwaukee 

County was reported to be 26.4% in 2019 with an estimated diabetes rate of 10.1%, the ninth- 

highest rate nationwide (MDCD, 2019). This is said to be highly correlated with the presence of 

food deserts in this geographic location. Kenosha County officials also report that, “Low food 

access and security can interfere with healthy growth and development” and is “linked to higher 

risk of health outcomes such as obesity, diabetes, and cardiovascular disease” (Kenosha 

County Public Health (KCPH), 2023). In Kenosha County, the number of adults who are “food 

insecure” is up to 11% (Racine Kenosha Community Action Agency, 2022). It is also reported 

that 1 in 5 children are also food insecure (KCPH, 2022).  

Rates of diabetes, like that of obesity, are on the rise and continue to pose increased 

threats to the health of the global population. It has also imposed a great deal of economic 

hardship in countries like the US. In 2017, it was reported that nearly 327 billion dollars were 
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spent both directly and indirectly on diabetes related care for all ages (ADA, 2022). 

Furthermore, average medical expenditures among those formally diagnosed with diabetes 

were reported to be up to 2.3 times higher than those without the disease (ADA, 2022). The 

ADA (2022) also reported that diabetes was the seventh leading cause of death in the US in 

2019. There is also an inverse relationship that now exists between the age of onset and 

number of persons being diagnosed. From 2001 to 2017, significant increases in the number of 

youths living with T2D were observed in those aged 10-14 and 15-19 years old, in both sexes 

and for each racial and ethnic group. The ADA (2019) reported upwards of 244,000 children and 

adolescents being diagnosed with diabetes in 2019. Today it is estimated that about 283,000 

Americans under the age of 20 are now living with a formal diagnosis of diabetes. According to 

the CDC (2021) nearly 1 in 5 adolescents aged 12-18 and 1 in 4 young adults aged 19-34 in the 

US have also been identified as living with prediabetes, the precursor to T2D. In WI, the 

Department of Health Services (WDHS, 2022) reported that 5,980 youth have a current 

diagnosis of diabetes. It is worth noting that diabetes is known to disproportionately affect racial 

and ethnic minority populations of lower socioeconomic status (SES). Batcha et al. (2021) report 

nearly a twofold increase in prevalence of T2D in non-Hispanic Black youth as well as Hispanic 

youth compared to non-Hispanic White youth.  

Clinical Agency Data  

This Evidence-Based Practice (EBP) project piloted a meal tracking smartphone 

application, paired with weekly dietary feedback and education, and aimed to reduce BMI and 

HbA1c in adolescents with prediabetes and T2D who are overweight or obese. The project took 

place between two pediatric endocrinology clinics located in Greenfield and Pleasant Prairie, 

WI, most being recruited from the Greenfield location. Greenfield is a suburb located southwest 

of the greater metropolitan city of Milwaukee. Majority of patients seeking care at this clinic 

commute from suburban communities within the city of Milwaukee to receive care (L. Estacio, 

personal communication, July 2023). It is estimated that up to 50% of patients served at this 
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clinic have Medicaid or low-income insurance (L. Estacio, personal communication, July 

2023). Pleasant Prairie is a village located centrally between Milwaukee, WI and Chicago, 

Illinois and is more closely associated with the city of Kenosha, WI’s fourth largest city. Patients 

seeking care at this clinic typically reside within Kenosha County or commute from communities 

in Northern Illinois just over the WI state line. Like the Greenfield location, it is estimated that up 

to 50% of the population served at this clinic have Medicaid or low-income insurance (J. O’Neil, 

personal communication, August 2023).  

The office is staffed with three physicians, a Nurse Practitioner (NP), two endocrinology 

Registered Nurses (RN), two RN/Diabetes Educator, and four medical assistants (MA). This 

clinic is one of over 1,000 sites overseen by Advocate Health (AH), a large healthcare 

organization headquartered in Charlotte, North Carolina with a combined footprint across six 

states – Alabama, Georgia, Illinois, North Carolina, South Carolina, and WI. AH was created out 

of a recent merger between two well-known institutions in their respective regions, Advocate 

Aurora Health (AAH) and Atrium Health, to become the third largest non-profit healthcare 

organization in the US. Aurora Health Care (AHC) is the primary system to manage care in the 

state of WI. They oversee patient care across 17 hospitals and more than 150 patient care sites.  

AHC’s pediatric endocrinology department was founded in July of 2020 and has since 

established five practices located throughout Southeast WI (L. Estacio, personal 

communication, July 2023). They specialize in the evaluation, management, and treatment of all 

types of hormonal, metabolic, and endocrine disorders in infants, children and adolescents aged 

three months to 22 years. Examples of specific conditions treated include prediabetes, Type 1 

Diabetes (T1D), T2D, hypoglycemia, pituitary conditions, growth disorders, delayed puberty, 

juvenile osteoporosis, calcium and other bone conditions, and hypothyroidism. At this time, 

about 70% of patients being treated in this pediatric endocrine department are diagnosed with 

endocrinology related conditions with the remaining 30% being diabetes specific (L. Estacio, 

personal communication, July 2023). The physicians and NP alone see on average 8-10 
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patients in one day at each site with appointment durations ranging anywhere from 30 minutes 

to one hour. They pride themselves in using a collaborative care model alongside advanced 

technology and treatment techniques in accordance with the most up to date and evidence-

based clinical practice guidelines (CPGs) to provide comprehensive care to their patients. 

The need for this project was discussed at great length originally with an RN Diabetes 

Educator. It was later discussed with another RN Diabetes Educator, the NP, and a medical 

doctor (MD) who would help spearhead the project. The RN Diabetes Educator expressed the 

need for more support specifically in overweight and obese adolescents with prediabetes and 

T2D about meal planning and tracking (L. Estacio, personal communication, April 2023). She 

had noticed in practice that adolescents with diabetes lacked true comprehension of a “healthy 

diet” and how it subsequently affects their weight and glycemic control (L. Estacio, personal 

communication, April 2023). Furthermore, these patients are often required to attempt lifestyle 

modifications, including weight reduction and improved dietary measures, before they can trial 

medical or prescription weight loss interventions which the NP and MD both attested to (L. 

Estacio, personal communication, April 2023). Since it is known that education, and recently 

technology, have a large impact on nutritional habits and further diabetes management in this 

patient population, one MD and the NP agreed that this proposed project would be appropriate 

to pilot in their clinic. Additionally, it was pointed out by the student project leader that family, 

specifically parents and guardians, play a large role in their child’s nutritional habits; therefore, 

the project would also provide insight on familial habits and how to better direct individual 

dietary education.  

Purpose of the Evidence-Based Practice Project  

Purpose Statement and PICOT Question  

The purpose of this EBP project was to determine if implementing an evidence-based 

meal tracking smartphone application alongside dietary feedback and education would result in 

reduction of BMI and HbA1c in overweight and obese adolescents with prediabetes and T2D. 
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This project addresses the following PICOT question: (P) In adolescents aged 10-18 with a 

diagnosis of prediabetes or T2D that are overweight or obese (I) what is the effect of using a 

meal tracking smartphone application paired with individualized dietary feedback and education 

(C) compared to prior non-use of any smartphone application and usual standard of care on 

HbA1C and BMI (O) over a 12-week period? 

EBP Project Description  

Prior to their appointments, the student project leader, alongside office staff, completed 

chart reviews to identify patients who met the project inclusion criteria including those with a 

diagnosis of prediabetes or T2D. Adolescents were identified as being overweight or obese 

using the CDC’s (2022c) BMI percentile calculator specific to children and teens by information 

related to their age, sex, height, and weight. Participants were offered to enroll in the project at 

routine follow up visits or initial consultations. One physician, the NP, two RN Diabetes 

Educators and all MAs were all educated on the project enrolment process; however, the 

student leader was the only individual to conduct the enrolment process. Each potential 

participant engaged in a 10–15 -minute educational session conducted by the student leader. 

During this session, they received information about the project and what is to be expected over 

the 12-week project period. Upon agreement to enroll, each participant verbally consented to 

participate alongside their parent and or guardian. Primary outcomes for the project were then 

established including BMI and HbA1c values. A pre-intervention BMI and HbA1c, defined as the 

most recent value, were recorded. A demographic form was also completed by each participant 

at this time (Appendix F). The student leader then assisted each participant in downloading the 

Nourishly© mobile smartphone application and becoming further acquainted with it. The student 

leader specifically drew attention to the messenger feature in the application that allows for 

communication amongst patients and providers, including the student leader for the purpose of 

this project. Participants were also informed that individualized feedback and dietary education 

would be communicated on a weekly basis over the course of the project period by the student 
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leader using the messenger feature. Participants were then encouraged to log as many if not 

every meal, snack, and drink everyday over the 12-week project period. Next, they each 

received a folder with seven hand outs (Appendix D) including dietary specific tips for teens and 

information on the app as well as a project overview form to refer to (Appendix H). Participants 

were recruited after having engaged in an NP or physician directed visit. Another provider 

directed visit would occur again in 12 weeks upon completion of the project period. In 12 weeks, 

the participants had their BMI recalculated and HbA1c redrawn. The project leader analyzed this 

data and disseminated the findings with key stakeholders, Valparaiso University, and 

participants of the project. 
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CHAPTER 2 

EBP MODEL AND REVIEW OF LITERATURE 

Evidence-based Practice Model 

Overview of EBP Model  

The Johns Hopkins Nursing Evidence-Based Practice Model (JHNEBP) was utilized to 

pilot this EBP project, which assists “nurses and other healthcare professionals in translating 

best evidence into practice to enhance patient care and improve healthcare outcomes” (Melnyck 

& Fineout-Overholt, 2023, p. 502). The recently updated JHNEBP model is recognized as an 

individual and team-oriented process that values implementation of the latest research and best 

practice into patient care that is user-friendly (Dang et al., 2022); each of these aspects of the 

model were deeply considered for the implementation of this project. The model employs a 

stepwise approach in three phases, also referred to as the “PET process”, which lies at the core 

of this model. Phase one, including the creation of a practice question and subsequent project 

planning, comprises steps one through seven in which clinical inquiry becomes a practice 

question and later involves the recruitment of an interprofessional team (1), determining 

responsibility for project leadership (2), scheduling team meetings (3), clarifying and describing 

the problem (4), developing and refining the EBP question (5), determining the need for an EBP 

project (6), and identifying key stakeholders (7). Phase two (evidence phase) includes the 

conduction of an internal and external search for evidence (8), appraisal of the level and quality 

of each piece of evidence (9), summarization of individual pieces of evidence (10), synthesis of 

findings (11), and development of practice recommendations based on the best available 

evidence (12). The third phase (translation phase) involves identification of practice setting-

specific recommendations (13) and the creation of an action plan (14) which is deemed to be 

“appropriate and feasible” by the organization in which the project is to take place (Melnyck & 
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Fineout-Overholt, 2023). This is to ensure that the project follows the organization’s QI 

framework, occupies their attention, and promotes adoption of the recommended intervention 

into real-time practice. To follow, support and resources are gathered (15) for ultimate 

implementation of the project (16). Upon conclusion of project implementation, outcomes are 

evaluated and future recommendations for practice change are determined (17). The results are 

then disseminated to key stakeholders (18) and next steps for implementing practice change in 

the future are undertaken (19). Finally, results and recommendations for practice improvements 

are disseminated (20). The JHNEBP model is depicted in Figure 1.1.   

Figure 1.1  

JHNEBP Model 

 

Note: Permission was obtained to use the JHNEBP model and can be viewed in Appendix A.  

Practice Question 

Consistent with the first phase of the JHNEBP model, a site for the EBP project was 

identified and an interprofessional team was recruited. The team consisted of a RN/Diabetes 

Educator, Family Nurse Practitioner (FNP), and MD. It was determined that the doctoral student 

would take on the leadership role for the EBP project. The student project leader first initiated 

communication amongst project team members during which the clinical problem was clarified 

and further described. The RN/Diabetes Educator, FNP, and MD, provided care within the clinic 
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setting and reported that more research is needed to better support overweight and obese 

adolescents with prediabetes and T2D related to nutritional habits; therefore, the providers 

decided that a meal tracking smartphone intervention could be utilized to improve patients’ 

dietary habits and weight while also providing a unique way in which to provide dietary specific 

feedback and education. It thought that a combination of these interventions would help 

overweight or obese adolescents with prediabetes and T2 improve overall management of their 

condition. The following members of the care team were then identified as key stakeholders: 

three RN Diabetes Educators, one NP, one MD, clinic management, and a department specific 

Registered Dietician (RD). All key stakeholders were identified to have valuable insight and 

skills which would promote overall success of this EBP project. A PICOT question was then 

developed and later refined by the doctoral student to ensure that the scheme would align with 

the organizational and further departmental priorities.  

Evidence 

An internal and external search for evidence was conducted consistent with phase two 

of the JHNEBP model. The literature search focused specifically on best practice for diabetes 

care in adolescents, including that of nutritional and weight management practices, as well as 

subsequent interventions successful in lowering Hemoglobin A1c (HbA1c) and BMI, including 

those that are digital in nature. The pieces of evidence selected for the final literature review 

were then rated by the Melnyk & Fineout-Overholt’s (2023) hierarchy of evidence rating system. 

Each piece of evidence was then appraised using either The Research Evidence Appraisal Tool 

from the JHNEBP model or the Appraisal of Guidelines for Research and Evaluation (AGREE 

II). Lastly, a final synthesis of literature was then drafted revealing best practice 

recommendations for overweight and obese adolescents with prediabetes and T2D including 

promotion of lifestyle modifications, such as improved dietary practices, using mobile phone 

application, and dietary specific education to reduce BMI and improve glycemic control. 

Translation 
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Consistent with phase three, practice setting-specific recommendations were entwined 

with the best available evidence in determining the practicality of the EBP project for the target 

population. Furthermore, the project was constructed in a way to promote ease of participation 

by the student leader in conjunction with key stakeholders. Adjustments to the project were also 

made to accommodate recommendations made by the organization to be deemed both 

appropriate and feasible. The project was then set to commence in August of 2023.  

Literature Search 

Sources Examined for Relevant Evidence 

In fulfilling the second phase of the JHNEBP model, or the evidence phase, an 

exhaustive search for evidence was conducted by the student leader in multiple trusted nursing 

and healthcare specific databases (See Appendix B). The search was conducted after an in-

depth consultation with the Health and Research Services Librarian at Valparaiso University to 

refine search terms and employ appropriate search strategies. The following databases were 

utilized: Cochrane, Joanna Briggs Institute (JBI), Turning Research into Practice (TRIP), 

Cumulative Index to Nursing and Allied Health Literature (CINAHL), and MEDLINE with full text 

via EBSCO. Citation chasing was also employed as well as a hand search within the journals of 

JMIR mHealth and uHealth and Frontiers in Endocrinology obtained from the Christopher 

Center online library. Similar keywords and phrases were employed in several different 

combinations within each database and online journal with assistance from the Health and 

Research Services Librarian until the most relevant literature was found. The final search 

extracted words within the PICOT question and other relevant search terms including variations 

of the following: “diabetes”, “adolescent”, “weight”, “BMI”, and “treat”. Each article was screened 

for relevance based on the title and deemed appropriate based on the information included 

within the abstract as well the explicit inclusion criteria. Inclusion criteria consisted of a recent 

publication date range between 2018 to 2023, written in the English language, scholarly peer 

reviewed, inclusive to the age range between 10 and 18, contained information on prediabetes 
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and or T2D, and clinical guidelines, if applicable. Articles were excluded if focusing solely on 

pharmacologic interventions, pregnant women and gestational diabetes, T1D, and adult diabetic 

conditions and management.  

 In the end, five duplicate articles as well as 535 other pieces were omitted following the 

application of the inclusion and exclusion criteria. In total, 13 articles were screened for 

relevance by the student leader for applicability, three of which were ultimately excluded due to 

being of low level and or poor strength. The final literature synthesis yielded 10 articles retrieved 

from various databases, hand searching and citation chasing for this EBP project literature 

review. The literature search process is outlined in a PRISMA flow chart found in Figure 1.2 

below. 
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Figure 1.2  
 
Prisma Flow Chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Levels of Evidence  

The Melnyk and Fineout-Overholt (2023) hierarchy of evidence was utilized to categorize 

the evidence found within this literature review by rating level. When employed appropriately, 

this tool provides reliable answers to specific clinical questions. The levels of evidence range 

from Level I (highest level of evidence), including systematic reviews and CPGs, to Level VII 

(lowest level of evidence) which consists of expert opinions. The higher the rank of a given 
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methodology, the more likely the results represent authenticity and the more confidence health 

care providers can have that the intervention of interest will produce the same outcomes in 

patients they treat. A low ranking within this hierarchy represents less generalizable results with 

an increasing risk of bias. In an attempt to produce high quality evidence that is generalizable to 

the target population, majority of pieces selected for this literature review are high level 

consisting of four-Level 1 CPGs (El Sayed et al., 2022; Shah et al., 2022; Smart et al., 2018; 

Wong et al., 2022), three evidence summaries (Magge et al., 2020; Sivapuram et al., 2021; 

USPSTF, 2022), and one systematic review using RCTs only (Qui et al., 2022). There are also 

two Level III systematic reviews (Kaakinen et al., 2018; Wang et al., 2019) including a mixture of 

RCTs and other quantitative research designs (See Appendix C, Table 2.2). 

Analysis and Appraisal of Relevant Evidence 

Step seven of the JHNEBP model includes summarizing the evidence which was 

conducted utilizing two different evidence appraisal tools. The Research Evidence Appraisal 

Tool was retrieved from the JHNEBP model and was used to appraise seven of the 10 total 

studies included in this review while the AGREE II was utilized specifically to appraise the three 

CPGs. The included studies were appraised as either good or high-quality evidence by the 

student leader (see Table 1.1). The Research Evidence Appraisal Tool was utilized as it derives 

from the JHNEBP model which is the basis for this EBP project, its ease of use, and the student 

leader’s previous experience with the tool. The instrument involves a meticulous yet efficient 

review focusing on the validity, reliability, and applicability of evidence all of which come 

together to conduct a final appraisal. The new internationally recognized AGREE II tool was also 

exercised during the appraisal process as it specifically evaluates CPGs while the Research 

Evidence Appraisal Tool does not. This instrument contains 23 items within six domains which 

focus on unique dimensions of guideline quality to assist providers and their patients in making 

appropriate clinical decisions (Brouwers et al., 2013). The AGREE II tool is methodical yet user-

friendly to determine if appropriate information and criteria are present to make for a valid CPG. 
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The following tools were beneficial not only in identifying quality evidence for the purpose of this 

literature review, but also to note individual strengths and weaknesses of each piece.  

Table 1.1 

Summary of Evidence 

Author/Year Database Level/Type Quality/Tool 
 

El Sayed et al., 2022 
 

TRIP 
 

Level 1/SR 
 

High/AGREE II 
 
Kaakinen et al., 2018 

 
Hand search  

 
Level 3/SR 

 
High/Johns Hopkins 

 
Magge et al., 2020 

 
Medline 

 
Level 1/Summary 

 
High/Johns Hopkins 

 
Qui et al., 2022 

 
Hand search 

 
Level 1/SR 

 
High/Johns Hopkins 

Shah et al., 2022 CINAHL Level 1/CPG High/AGREE II 
 

Smart et al., 2018 
 

CINAHL 
 

Level 1/CPG 
 

High/AGREE II 

 
Sivapuram, 2021 

 
JBI 

 
Level 1/Summary 

 
High/Johns Hopkins 

 
USPSTF, 2022 

 
TRIP 

 
Level 1/Summary 

 
Good/Johns Hopkins 

 
Wang et al., 2019 

 
Citation chase 

 
Level 3/SR 

 
Good/Johns Hopkins 

Wong et al., 2022 TRIP Level 1/CPG High/Johns Hopkins 

 

Construction of Evidence-based Practice 

Synthesis of Critically Appraised Literature 

A review of the literature was performed to fulfill steps ten (summarizing the evidence) 

and eleven (synthesis of the findings) of the JHNEBP model to determine the best practice for 

lowering BMI and HbA1c levels in adolescents with prediabetes and T2D. Since the number of 

youths aged 10-18 living with prediabetes and T2D continues to surge along with those 

identified as overweight or obese, the literature is saturated in guidelines and interventions to 
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appropriately manage diabetes through healthy eating habits and weight management to 

prevent future complications. The following is a synthesized summary of 10 articles chosen for 

review based on the interventions of interest for this EBP project (See Appendix C, Table 1.2). 

The evidence has been separated into the following themes: (A) diagnosing diabetes in youth, 

(B) lifestyle modifications, and (C) digital technologies.  

Diagnosing Diabetes in Youth  

Magge et al. (2020), The Pediatric Endocrine Society, European Society of 

Endocrinology, and the ADA endorse screening for prediabetes and T2D in high-risk youth 

which includes pubertal individuals or those greater than or equal to 10 years of age whom meet 

specific criteria including those with a BMI ≥85th percentile for age and sex based on the CDC’s 

standardized growth charts, weight for height >85th percentile, or weight >120% of ideal (50th 

percentile) for height. On behalf of the ADA, El Sayed et al. (2022) also endorse these 

guidelines with an emphasis on those who are classified as overweight or obese. Furthermore, 

the USPSTF (2022) states that diagnosing diabetes in children and adolescents occurs in the 

same manner as it does for adults. That is that a, “fasting plasma glucose level of 100 to 125 

mg/dL (5.6-6.9 mmol/L), a hemoglobin A1c (HbA1c) level of 5.7% to 6.4%, or a 2-hour post load 

glucose level of 140 to 199 mg/dL (7.8-11.0 mmol/L) are consistent with prediabetes”. A fasting 

plasma glucose level of 126 mg/dL (7.0 mmol/L) or greater, an HbA1c level of 6.5% or greater, 

or a 2-hour post load glucose level of 200 mg/dL (11.1 mmol/L) or greater are consistent with 

the diagnosis of type 2 diabetes”. This is consistent with the recommendations from the ADA 

(Magge et al., 2020). Additionally, a broader HbA1c range of 5.7-6.4%, formally identifying a 

state of prediabetes, allows for interventions to be implemented earlier, preventing future 

development of T2D and other complications. Magge et al. (2020) and El Sayed et al. (2022) 

also promote the use of HcA1c testing as an accurate measure of detecting, diagnosing, and 

managing pediatric diabetes. As a screening measure and formal diagnostic tool, HbA1c levels 

can be obtained via a singular finger stick as a point-of-care draw without having to fast, which 
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is a major advantage in children and adolescents (Magge et al., 2020). It is also known to be a 

less expensive and time efficient method for all involved (Magge et al., 2020).  

Lifestyle Modifications 

Weight.  

According to Shah et al. (2022) the cause of excess adiposity in youth is complex given 

it is a monumental time in a person's development. However, Kaakinen et al. (2018), the 

USPSTF (2022), and Wong et al. (2022) state that obesity and the presence of excess adipose 

tissue are the most important risk factors for developing T2D in young persons. Shah et al. 

(2022) also explicitly identify obesity as a risk factor for the development of youth onset-set T2D 

which may further contribute to insulin resistance. Given this information, Qui et al. (2022), 

Smart et al. (2018) and the USPSTF (2022) have identified weight management as a key 

strategy of care in diabetic youth which involves preventing, achieving, and maintaining a 

healthy weight. Smart et al. (2018) also state that specific aims of nutritional management in this 

population should focus on achieving and maintaining appropriate BMI as well as waist 

circumference. Plotting growth over time including measurements of both BMI and waist 

circumference every three months is also recommended to maintain a healthy body weight in 

this population (Smart et al., 2018). The following interventions to reduce and maintain a healthy 

weight have been shown in previous research to improve HbA1c in diabetic youth and are 

therefore promoted as a standard of care (Wang et al., 2019).  

Diet.  

According to Shah et al. (2022), dietary factors are important to consider in the setting of 

youth onset diabetes. Given the lifelong necessity for healthy eating it is important to encourage 

healthy habits at a young age, especially in youth who are at high risk of developing diabetes or 

have already developed such conditions. Furthermore, Wong et al. (2022) emphasize the 

maintenance of a healthy relationship with food early on as a paramount to diabetes 

management and treatment.  
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Nutrition for youth with prediabetes and T2D, like that of all children and adolescents, 

should focus on healthy eating patterns that emphasize the consumption of nutrient-dense, 

high-quality foods and decreased consumption of calorie-dense, nutrient-poor foods, particularly 

sugar-added beverages (El Sayed et al., 2022; Wong et al., 2022). Avoidance of restrictive diets 

are specifically recommended in this population in hopes of avoiding poor growth and 

development, nutritional deficiencies and increased psychosocial burden (Smart et al., 2018). 

General guidelines to healthy dietary practices in diabetic youth incorporate intake of three 

meals a day paired with snacks consisting of a variety of nutritious foods including fruits, 

vegetables, whole grains, and low-fat dairy products to maintain glycemic control (Smart et al., 

2018; Wong et al., 2022).   

The consumption of energy-dense foods and sugar sweetened beverages, often with 

high fructose corn syrup, are commonly seen in youth with T2D (Shah et al., 2022). Evidence 

has been found linking the consumption of sucrose sweetened beverages and excess weight 

gain therefore increasing a child’s risk of developing T2D (Smart et al., 2018; Shah et al., 2022). 

Considering this, diet, or light drinks for children with diabetes instead of sugary drinks on 

special occasions are recommended, otherwise water should be encouraged daily with every 

meal (Smart et al., 2018). Complete elimination of sugar sweetened beverages and soft drinks 

with substitution of water and other calorie-free beverages has been found to result in 

substantial weight loss potentially preventing the onset of diabetes in youth (Shah et al., 2022). 

According to Qui et al. (2022) familial influence plays a particularly large role in shaping 

a child’s health related habits; therefore, individual patient education on nutritional management 

in youth diabetes is equally as important in family members. Furthermore, if parents are 

motivated to assist their children in maintaining healthy dietary habits, appropriate weight 

management is likely to ensue (Kaakinen et al., 2018). Given this information, El Sayed et al. 

(2022) fully support a family-centered approach to children with T2D as a means of lifestyle 

modification. Modelling healthy eating habits in this manner may involve a regular familial 
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mealtime schedule, decreasing portion sizes, and avoidance of an overly restrictive diet for all 

(Shah et al., 2022). Smart et al. (2018) have also concurred that regularity in mealtimes 

amongst families not only promotes healthy food choices and closer monitoring of portion sizes 

but has been shown to improve glycemic outcomes in diabetic youth. To add, a subgroup 

analysis by Qui et al. (2022) found that parental involvement in digital interventions related to 

lifestyle modification in overweight and obese adolescents revealed a significant difference in 

BMI (WMD = −0.66, 95% CI: −0.98 to −0.34) and no statistically significant difference in trials 

without parental involvement.  

Digital Technologies in Diabetes Care  

In both developed and undeveloped countries mobile technology has become a 

cornerstone of everyday life including healthcare. Some advantages of mobile technology in the 

healthcare setting include practicality, reliability, and easy access to health-related information 

as well as direct communication to providers which allows for efficient health management. It 

can also provide patients and their families with better access to services in areas or 

populations who may require more support socioeconomically. Wang et al. (2019) describe 

mobile technologies as an opportunity for patients to improve their treatment adherence and 

communication with providers while also inducing necessary behavioral changes in the setting 

of conditions such as diabetes. Furthermore, studies have shown that the use of the internet 

and mobile applications have become a major resource to obtain health related information (Qui 

et al., 2022). Research also demonstrates that interventions involving the use of digital 

technologies have been associated with improved treatment adherence, monitoring, patient 

satisfaction, and overall clinical benefits in the setting of youth onset diabetes (Sivapuram et al., 

2021). In adolescents, diabetes specific education by means of interactive mobile apps can be 

of great benefit for condition management while also increasing knowledge of and compliance 

with care (Sivapuram et al., 2021; Wong et al., 2022).  
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A meta-analysis by Qui et al. (2022) revealed that the use of a single intervention self-

monitoring eHealth-delivered lifestyle intervention showed more clinical effect compared with 

the control group, with a statistically significant weighted mean difference of −0.32 (95% CI: 

−0.50 to −0.13) in the setting of overweight and obese in children and adolescents.  

In a systematic review by Wang et al. (2019), which evaluated the effectiveness of 

mobile health interventions on diabetes and obesity treatment and management, large 

improvements in BMI were found in several of the reviews. One of the meta-analyses indicated 

a significant reduction in HbA1c from 0.25% (95% CI −0.41 to −0.09) to 0.48% (95% CI −0.78 to 

−0.19). Differences between the mobile health intervention group and the control group were 

significant for patients with HbA1c <8% at baseline by −0.33% (−3.61 mmol/mol; I2= 70%), 

whereas it was not significant in the patients with HbA1c ≥8% (P=.33). Furthermore, larger 

reductions in HbA1c were noticed after app use among patients with T2D compared to patients 

with T1D. Another meta-analysis of RCTs found that app usage was associated with significant 

improvements in body weight and BMI from −1.04 kg (95% CI −1.75 to −0.34) to −2.35 kg (95% 

CI −2.84 to −1.87) and from −0.43 kg/m2 (95% CI −0.74 to −0.13) to −0.77 kg/m2 (95% CI −1.01 

to −0.52) than the control group, respectively. In conclusion, change in HbA1c pre- and post-

intervention was statistically significant in seven out of the 10 reviews compared to standard 

diabetes care. From this review, Wang et al. (2019) determined that patient centered self-

monitoring with personalized feedback via mobile health interventions are important to induce 

behavioral changes in diabetic patients considering their age, sex, type of diabetes and 

geographical location.  

In another systematic review by Kaakinen et al. (2018) focused on technology-based 

counselling in the management of weight and lifestyle interventions in the setting of obese or 

overweight children and adolescents, it was concluded that such interventions, when tailored to 

individual needs, can promote significant clinical benefits and the promotion of a healthier 

lifestyle. Four studies reported a significantly lower BMI in the intervention group than in the 
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control group (p < 0.001) (Kaakinen et al., 2018). One study noted that the intervention group 

exhibited significantly higher self-efficacy scores for eating fruits and vegetables than the control 

group (p < 0.001). It is important to note that many of the study outcomes were self-reported, 

but measures such as BMI were collected by the researchers in addition to self-reported 

measures. In the care of overweight and obese adolescents, Kaakinen et al. (2018) concluded 

that technology-based interventions can be successful in encouraging healthy lifestyle 

interventions when catering to individual needs. 

Recommendation for Best Practice 

Based on the synthesis of literature, best practice recommendations to reduce adiposity, 

clinically measured by means of BMI, concurrently with HbA1c in adolescents with prediabetes 

and or T2D involves interventions that specifically focus on weight reduction by means of 

improved dietary practices with education and the assistance of digital technologies. 

Identification of adolescents with prediabetes and T2 should occur by means of validated clinical 

guidelines (Magge et al., 2020; USPSTF, 2022). Identifying adolescents as overweight or obese 

should then occur by accurately calculating BMI using the CDC’s (2022c) standardized age-

appropriate calculators. To achieve a reduction in both BMI and HbA1c in these patients, a 

smartphone application for meal tracking will be utilized to provide individualized, diet specific 

feedback and education. The use of digital technologies, including mobile-phone applications, 

that focus on lifestyle modifications such as improved dietary practices have been shown to 

effectively reduce BMI and improve glycemic control which have been identified as key 

outcomes for this EBP project (Kaakinen et al., 2018; Qui et al., 2022; Wang et al., 2019). 

Multifaceted nutrition specific education will be provided by the student leader during the 

enrolment phase of the project and at weekly intervals during the implementation phase via the 

chosen smartphone application over the course of a 12-week project period. This proves to be 

an effective strategy in facilitating reduction in BMI and ultimate fall of elevated HbA1c levels in 

children and adolescents (Sivapuram et al., 2021; Wang et al., 2019). Reduction and 
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maintenance of a healthy BMI and target HbA1c level in adolescence and young adulthood can 

prevent the onset of prediabetes and T2D as well as other diabetes specific complications later 

in life while improving both psychosocial and behavioral health (Sivapuram et al. 2021; Wang et 

al., 2019).   
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CHAPTER 3 

IMPLEMENTATION OF PRACTICE CHANGE  

 Due to the nature of adolescence, consuming a healthy diet and/or monitoring weight 

may not always take priority over the ease of readily available unhealthy foods. Conversations 

about weight and dietary choices can also become sensitive in this patient population since the 

body is undergoing significant changes both physically, mentally, and psychosocially. 

Furthermore, restrictions on the length of patient appointments can affect how disease specific 

education related to nutritional habits and weight management may be delivered. The clinical 

question was discussed at great length with the RN Diabetes Educator and NP. The project was 

ultimately implemented by the student leader and the NP and aimed to decrease BMI and 

HbA1c in overweight and obese adolescents with prediabetes and T2D by use of a meal 

tracking smartphone application paired with individualized feedback and dietary specific 

education. 

Participants and Setting  

 Several key stakeholders were involved in the conduction of this EBP project including 

three RN Diabetes Educators, an RD, two MAs one NP, one MD, AAH IT staff, and a 

statistician, Greg Gilbert. The primary NP involved in this project had two years of NP 

experience in the pediatric endocrinology office at AAH and over 26 years of pediatric nursing 

experience. The physician completed her pediatric residency and fellowship in pediatric 

endocrinology becoming board-certified in 2008 where she began her professional career at the 

Medical College of WI. In 2020, she transferred to AAH and assisted in jumpstarting the 

pediatric endocrinology department treating patients and their families in the greater Southeast 

WI market. The student leader briefed each of the providers individually on the purpose and 

subsequent details of the project including participant eligibility, the recruitment process, and 

intervention to be employed. The endocrinology clinic nurses and MAs were tasked with 
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obtaining eligible participants’ baseline weight and height to calculate an accurate BMI. In line 

with typical clinic operations the participants as patients were responsible for obtaining HbA1c 

levels at a laboratory prior to their consultation with the NP and MD. If not obtained prior to their 

visit, a point of care HbA1c measure was obtained by the clinic nurses and MAs on the day of 

their visit.    

Participants eligible for the project must have had a diagnosis of prediabetes or T2D, 

between the ages of 10-18 years old, and a BMI identified as being overweight or obese using 

the CDC’s (2022c) BMI percentile calculator specific to children and teens. Pregnant females, 

patients with T1D, those without access to a device compatible with the mobile application, and 

patients currently on medications specifically for weight loss were ineligible for this project. The 

project sites are both newly established clinics located in Greenfield, WI and Pleasant Prairie, 

WI. The sites are part of a large multi-state healthcare system, recognized as the 3rd largest 

non-profit organization in the US, with over 150,000 employees. AAH is widely recognized for its 

culture of care excellence as well as its academic and clinical research that continues to 

advance modern healthcare worldwide.  

Pre-intervention Group Characteristics  

The participants recruited were adolescents aged 10-18 years, with a diagnosis of 

prediabetes or T2D, and a BMI identified as overweight or obese by the CDC’s (2022c) BMI 

percentile calculator. Participants were screened for eligibility via chart review upon arrival to the 

clinic with assistance from the IT department and office staff. BMI is calculated in the target 

population like adults but is interpreted differently due to changes and weight that occur with 

physical development; therefore, participant BMI levels were interpreted and expressed relative 

to children and adolescents of the same sex and age. Baseline HbA1c were obtained prior to or 

on the day of their provider lead visit at the time of recruitment. It was anticipated by the student 

leader and key stakeholders that HbA1c levels would read anywhere from 5.7% to 6.5% and 

beyond based on the diagnostic criteria for prediabetes and T2D endorsed by the USPSTF 
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(2022) and ADA (Magge et al., 2020). Race and ethnicity of patients at this site treated for 

prediabetes and T2D varied. This is consistent with current research that states diabetes 

disproportionately affects racial and ethnic minority populations of lower socioeconomic status 

(SES). 

Intervention 

Prior to implementation, the student leader underwent a multifaceted process to identify 

the overarching clinical question and subsequent details to form an intervention for the project. 

The foundation for this project and mobile phone intervention lay upon an extensive literature 

search for evidence related to prediabetes, T2D, body weight, and appropriate dietary 

management in youth. The literature did not support one specific approach to decrease BMI and 

HbA1c; therefore, key stakeholders, including three RN Diabetes Educators and an RD were 

consulted. A specific intervention was suggested by project team members and later refined by 

the student leader as the basis for this EBP project. The student leader, alongside key 

stakeholders, agreed upon a start date of August 24th for the implementation phase of the 

project to wrap up Kids Eat Right Month hosted by the Academy of Nutrition and Dietetics 

Foundation (2023).  

Eligible participants were first identified by chart review utilizing established inclusion 

and exclusion criteria with the help of one of the RN Diabetes Educators and the AAH IT 

department prior to the onset of the implementation phase. This was completed in a way that 

personalized health information (PHI) was de-identified to comply with AAH’s student project 

policies. Come August 24th, eligible participants were recruited in a 10–15-minute educational 

encounter upon completion of their visit with the NP or MD. In this session, the student leader 

informed the participant and their family about the project with the help of the project overview 

form (Appendix H). Additionally, the student assisted the participants in downloading the free 

smartphone application, Nourishly©, by referencing an additional handout (Appendix E). 

Participants were able to then connect to the student’s clinician version of the application via a 
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link code provided by the student. They were also provided a folder with seven educational 

handouts (Appendix D), a project overview form, as well as a guide for creating meal, snack, 

and drink logs (Appendix E) for the purpose of the project. Through Nourishly©, participants 

were kindly asked to log as many, if not every, snack, meal and drink consumed for the next 12 

weeks or the length of the project period. Before completion of this session, the participant also 

completed a demographic form to identify their age, gender, race/ethnicity, current diagnosis of 

prediabetes or T2D, and primary caregiver (Appendix F). The student leader from this point on 

provided a combination of diet specific feedback and education to participants via the secure 

messenger feature in Nourishly© on a weekly basis. Education was provided in reference to the 

seven handouts participants received upon recruitment in the clinic. Additional educational 

information was provided to patients that the student leader had personally researched in the 

months preparing for the project as well as information obtained via shadow experiences with 

the RD to ensure each participant was contacted via the Nourishly© secure messenger platform 

consistently on a weekly basis, an excel spreadsheet was created to document progress by the 

student leader. In 12 weeks, participants followed up with their designated provider and an 

updated BMI and HbA1c were obtained via chart review by the student with assistance from 

office staff to ensure PHI was de-identified. 

Comparison 

Best practice for decreasing BMI and HbA1c in the selected population was completed 

by means of a meal tracking smartphone application paired with individualized and dietary 

specific feedback and education for this project. A total of 10 articles with good and high levels 

of evidence were selected in driving this practice change and were separated into the following 

themes: (A) diagnosing diabetes in youth (El Sayed et al., 2022; Magge et al., 2020), (B) 

lifestyle modifications (El Sayed et al., 2022; Kaakinen et al., 2018; Qui et al., 2022; Shah et al., 

2022; Smart et al., 2018; USPSTF, 2022; Wong et al., 2022), and (C) digital technologies 

(Kaakinen et al., 2018; Qui et al., 2022; Sivapuram et al., 2021; Wang et al., 2019; Wong et al., 
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2018). Diagnosing diabetes in youth includes identification of risk factors for the disease such as 

age and being overweight or obese by means of trusted CPGs and evidence summaries written 

by experts in the field. Specific diagnosis of prediabetes and T2D also involves obtaining a 

HbA1c level. Lifestyle modifications include weight control and further maintenance by means of 

improved dietary intake. High-level CPGs demonstrate necessary dietary modifications for 

weight and HbA1c reduction and further management. Research also demonstrated that 

parental involvement related to lifestyle modifications, such as improved dietary intake and 

weight reduction, in overweight and obese adolescents are clinically significant. Digital 

technologies to successfully achieve improved BMI and HbA1c in youth include interactive 

mobile phone applications. Research demonstrates clinically significant decreases in weight 

reduction and HbA1c as well as subsequent success in the promotion of a healthy lifestyle with 

the use of mobile technology in the setting of overweight and or obese children.  

Outcomes  

 The primary outcomes measured for the purpose of this project included pre- and post- 

intervention BMI and HbA1c. The literature review revealed that BMI measurements are 

appropriate in identifying overweight and obese youth and can also be utilized to monitor 

subsequent progress over time (El Sayed et al., 2022; Magge et al., 2020; Smart et al., 2018). 

HbA1c was also determined to be an appropriate lab value to identify and further manage 

glycemic control in youth with a diagnosis of prediabetes and T2D (El Sayed et al., 2022; Magge 

et al., 2020; USPSTF, 2022; Wang et al., 2019). Secondary outcomes include information 

obtained via the demographic form and will be described as mean or percentage. 

Time  

 The project began on August 24th, coinciding with the beginning of Valparaiso 

University’s fall semester, with participants being enrolled on a weekly basis through October 

13th. Fixed enrollment was necessary as HbA1c was monitored over a three-month or 12-week 

interval in youth with prediabetes and T2D at the project site. Prior to piloting this intervention, 
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the student leader conducted over 140 clinical hours developing the project, researching dietary 

education for youth, researching, and developing patient handouts, creating the demographic 

questionnaire, shadowing different providers, and determining appropriate statistical testing 

measures alongside key stakeholders. Once participants were recruited and the Nourishly© app 

was downloaded and linked to the student leader’s account, this commenced the 12-week 

project period, which varied depending on when the patients were seen in the office by their 

designated provider. Contact was made between the participants and the student leader weekly 

during this time via Nourishly©, the meal tracking smartphone application. The implementation 

phase was completed by October 13th. The official timeline for implementation of this project 

utilizing the PET process as part of the JHNEBP model is outlined in Table 1.3. 

Table 1.3  

PET Process Guide 

 

Protection of Human Subjects  

 Protecting human subjects involved in this project was a main priority. The student 

leader completed research ethics training through the Collaborative Institutional Training 

Initiative (CITI) program on March 23rd, 2023 (Appendix H). Additionally, an application for 
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Institutional Review Board (IRB) approval was submitted through the IRB board at Valparaiso 

University on July 14th, 2023, with an official response of “IRB approval not required.” Details of 

the project were discussed at large with Karen Ganey, the AAH Nursing Professional 

Development Specialist and Primary Academic Liaison. In accordance with AAH’s student 

project policies, an IRB application was also submitted to IRBNet on July 7th, 2023, to 

determine if the project involves the conduction of human subject research. An official decision 

letter was received by the student on July 19th, 2023, deeming the project exempt from formal 

IRB review and oversight, confirming approval for implementation of the EBP project by Karen 

Ganey (Appendix I). Details of the project were shared with all key stakeholders involved in this 

project as well as the clinic operations manager in charge of the project site. The following steps 

were completed in the development phase of the project, prior to the implementation of the 

intervention, to comply with ethical guidelines and to promote patient safety. 

 Since the intervention for this project involved an EBP change, informed consent was 

not needed from participants. This was confirmed with the student leader’s submission to 

IRBNet through AAH. Verbal consent was obtained by the NP and MD whose patients would be 

recruited and involved in the project before implementation. Chart reviews were conducted in 

accordance with AAH’s student policies which involved the de-identified of PHI with assistance 

from the AAH IT department. Any participant information for the purpose of the project was 

collected, kept confidential and stored with the student or on the student leader’s password 

protected laptop. Outcome data remained de-identifiable for later analysis.  
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CHAPTER 4 

FINDINGS  

This smartphone application focused project was developed to provide an evidence-

based approach, tailored to individual and age-related dietary needs to reduce BMI and HbA1c 

in overweight and obese adolescents with prediabetes and T2D over a 12-week period. Based 

on the synthesis of literature, best practice recommendations to reduce adiposity, clinically 

measured by means of BMI, concurrently with HbA1c in adolescents with prediabetes and or 

T2D involves interventions that specifically focus on weight reduction by means of improved 

dietary practices with education and the assistance of digital technologies. To complete step 14 

of the JHNEBP model, evaluating the outcomes, the following data analyses detailed project 

outcomes and the effects of using a meal tracking smartphone application, Nourishly©, on 

patient health outcomes. Demographic information for the participants and key project findings 

are presented and compared using pre- and post- intervention statistics below. 

Participants  

A total of 10 adolescents were recruited from August 24th, 2023, to October 5th, 2023, 

between two pediatric endocrinology offices located Southeast WI. This project had a 47% 

attrition rate. There were 19 eligible participants, nine of which failed to follow through with the 

intended intervention. Demographic characteristic of the participants are listed within Table 1.5 

below. There was one provider who elected not to participate in this project due to being newly 

hired at the time of project planning without a sufficient patient population to provide meaningful 

data. Due to the project’s small sample size, it is not representative of the nation-wide 

population of adolescents with prediabetes and T2D. However, data analyzed from the 

prediabetics studied within his project are consistent with trends from the National Health and 

Nutrition Examination Survey (NHANES) from 1999-2000 through 2017-2018 on youths aged 

12 to 19 years who completed the survey’s interview and examination. NHANES, between the 
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2018-2018, found that the incidence of prediabetes was highest in those who identified as black 

and of male gender (Liu et al., 2022). Furthermore, incidence was highest among those who 

were found to fall within the obese BMI category. The following data from the NHANES survey 

respondents is comparable to this EBP project’s demographic data outlined below outside of 

gender as the project studied a 100% female prediabetic population (Table 1.5). There were 

also two T2D participants within this EBP project. Perng et al. (2023) states that incidence of 

T2D in adolescents increases with age and is highest among females and those of ethnic 

minority. This project studied two males with T2D and one female all of which were over the age 

of 15 and were identified to be of ethnic minority.  

Changes in Outcomes  

This project addressed the following PICOT question: (P) In adolescents aged 10-18 

with a diagnosis of prediabetes or T2D that are overweight or obese (I) what is the effect of 

using a meal tracking smartphone application paired with individualized dietary feedback and 

education (C) compared to prior non-use of any smartphone application and usual standard of 

care on HbA1C and BMI (O) over a 12-week period? The primary outcomes of focus included 

pre and post intervention HbA1c and BMI (Table 1.4). Secondary outcomes included age, 

gender, race/ethnicity, current diagnosis of prediabetes or T2D, and primary caregiver (Table 

2.6). The pre- and post-intervention data for these outcomes were analyzed utilizing a Wilcoxon 

Sign Rank test and McNemar test. 

Statistical Testing and Significance  

Statistical Package for Social Sciences (SPSS) 25 was the program used to complete 

data analysis. Data was tested for normality using the Shapiro-Wilk test and a normal probability 

(Q-Q) plot (Shapiro & Wilk, 1965). BMI was judged to be distributed normally (W=0.941, 

p=0.566) while HBA1c was judged to not be normally distributed (W=0.756, p=0.004). Based on 

the distribution of data, a Wilcoxon Sign Rank and McNemar test were utilized for analysis. 

Results of the testing for BMI showed no statistical evidence of a decrease (t =-0.655(9), 
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p=0.264). Similar results were seen for HbA1c. There was no statistical evidence of a decrease 

(V=39, p=0.890).  

Findings  

Primary Outcomes  

BMI. Post-intervention BMIs increased slightly from pre-intervention values (37.2 vs. 

37.7) as did median values (36.51 vs. 39.56). Results of the paired t test for BMI showed no 

statistical evidence of a decrease (t =-0.655(9), p=0.264). The Common Language Effect Size 

(CLES) was calculated to give an idea of clinical significance (McGraw & Wong, 1992). For 

BMIs this can be interpreted as if a random sample were taken of participants during the post-

intervention phase as 47% of the sample would have shown a decrease in BMI – a very weak 

clinical effect. 

HbA1c. Mean post-intervention HBA1c values decreased from 5.9 to 4.8. Median HbA1c 

values also decreased in the post-intervention period to 5.75 from 5.85. Although there was 

statistical significance between pre-intervention and post-intervention HbA1c values, there was 

also a weak clinical effect. If a random sample of participants in the post-intervention were 

taken, we could only expect 59% (or six out of ten) to have an HbA1c that decreased. Of note, a 

total of three participants’ HbA1c level dropped below the prediabetic range of 5.7%.  
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Table 1.4 

Participant Data for Primary Outcomes 

Participant Pre- intervention 

BMI 

Post- intervention 

BMI 

Pre- intervention 

HbA1c 

Post-intervention 

HbA1c 

1 42.11 41 5.8 5.8 

2 32.05 29.8 5.8 5.2 

3 40.07 39.34 5.9 5.3 

4 35.24 38.54 5.9 6 

5 37.43 40.07 5.8 8.1 

6 35.59 39.78 5.9 5.7 

7 44.52 45.02 5.7 5.8 

8 31.14 31.7 6.2 5.8 

9 32.19 29.7 5.7 5.5 

10 41.88 41.99 5.9 6.3 

Note. BMI = Body Mass Index, HbA1c = Glycolate Hemoglobin A1c  

Secondary Outcomes 

Age. The average age of participants was 15 (SD=3.1). The median age was slightly 

older at 15.5 (IQR=5.5). Ages ranged from 10 to 18 with an official range of 8. 

Gender. Ten participants were enrolled in this Evidence-Based Practice project, eight 

women (80%) and two men (20%). 100% of the prediabetic participants were female. More than 

half of the T2D participants were male.  

Race/Ethnicity. Six individuals who identified as African American (60%) participated, 

three individuals (30%) who identified as Hispanic participated, and one individual who identified 

as White participated (10%). Nearly 60% of prediabetic participants were African American with 

up to 29% identified as Hispanic. 67% of the T2D participants were African American with the 

remaining 33% identified as Hispanic.  



 
 

35 

Current diagnosis. Seventy percent (n=7) of the individuals had been diagnosed with 

prediabetes and three individuals (30%) had been diagnosed with T2D.  

Primary caregiver. Four participants (40%) reported their father as the primary 

caregiver, three participants (30%) reported their mother as the primary caregiver, and three 

participants (30%) reported both their father and mother as their primary caregivers. 

Table 1.5 

Demographic characteristics of 10 adolescent participants 

Characteristic 
 

Value 

Age (years) [M (SD)] 
 

14.6 (3.1) 

Age (years) [Mdn (IQR)]  15.5 (5.5) 

Female [n (%)]  8 (80) 

Ethnicity [n (%)] Black/African American 6 (60) 

 Hispanic 3 (30) 

 White/Caucasian 1 (10) 

Caregiver [n (%)] Father 4 (40) 

 Mother 3 (30) 

 Mother & Father 3 (30) 

Diagnosis [n (%)] Prediabetes 7 (70) 

  Male 
Female 

 0 (0) 
7 (100) 

 Type 2 Diabetes 3 (30) 

  Male 
Female 

2 (67) 
1 (34) 

Abbreviations: M=mean; SD=standard deviation; Mdn=median; IQR=interquartile range; 

n=number 
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CHAPTER 5 

DISCUSSION 

The purpose of this EBP project was to determine if implementing an evidence-based 

meal tracking smartphone application, Nourishly©, alongside dietary feedback and education 

would result in reduction of BMI and HbA1c in overweight and obese adolescents with 

prediabetes and T2D. The intervention was initially suggested by key stakeholders as members 

of the clinical staff as a way to engage adolescent patients in lifestyle modifications which was 

later refined in conjunction with the student project leader to promote successful 

implementation. Patient tailored interventions that focus specifically on lifestyle modifications, 

including dietary intake, are needed in the pediatric endocrinology setting to continue in 

preventative efforts against the development of diabetes in the adolescent population. For those 

diagnosed with prediabetes and T2D, digital technologies provide ease of access to lifestyle 

modification tools to improve well-being while also providing a certain level of personalization. 

Following the recommended first-line approach to pediatric diabetes by means of lifestyle 

modification in conjunction with digital technology is necessary to decrease rates of morbidity 

and subsequent premature mortality. Although the outcomes of this project were not statistically 

significant, it contributes to a growing body of literature surrounding interventions to best support 

adolescents with prediabetes and T2D. The JHNEBP model was used as a guide to implement 

this project and the remainder of the steps will be discussed in this chapter, including: (15) 

reporting the outcomes to stakeholders, (16) identifying the next steps needed, and (17) 

dissemination of all the findings. 

Explanation of the Findings  

A thorough review of literature prior to implementation of this project supported use of 

digital technologies, including mobile phone applications, targeting lifestyle modification 

techniques such as improved dietary practice alongside dietary specific education to promote 
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reduction in adiposity concurrently with disease specific measures in adolescents with 

prediabetes and T2D. This project specifically involved  the utilization of a smartphone 

application, Nourishly©, which involved dietary tracking alongside diet specific feedback and 

education. An additional literature search was conducted post-intervention to ensure no 

changes to the recommendations were made during the implementation period, and none were 

identified. Thus, the following outcomes were in line with EBP and support the 

recommendations for current practice.  

Primary Outcomes  

Based on the distribution of data, a Wilcoxon Sign Rank and McNemar test were utilized 

to analyze changes in BMI and HbA1c from the start of implementation to the end of the 12-

week project period. 

 BMI.  

Upon completion of the implementation phase at the end of 12 weeks, a post-

intervention BMI was calculated for each participant. Post-intervention BMIs increased slightly 

from pre-intervention values (37.2 vs. 37.7) as did median values (36.51 vs. 39.56). Only four of 

the ten participants showed an overall decrease in their BMI from project start to finish. Of note, 

nine out of the ten participants were still identified as having severe obesity post-intervention 

with a BMI at or above the 99th percentile for their age according to CDC’s (2023a) BMI 

categories for children and teens. The remaining participant was still identified as obese with a 

BMI between the 95th and 99th percentile for their age. Results of the paired t test for BMI 

showed no statistical evidence of a decrease (t =-0.655(9), p=0.264). The Common Language 

Effect Size (CLES) was calculated to give an idea of clinical significance (McGraw & Wong, 

1992). In 1992 McGraw and Wong introduced this measure of effect size to help nonstatisticians 

make sense of effect size. For BMIs this can be interpreted as if a random sample were taken of 

participants during the post-intervention phase as 47% of the sample would have shown a 

decrease in BMI – a very weak clinical effect. It was determined that there was insufficient 
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evidence to support that the intervention had a significant impact on reducing the participants' 

BMI levels. 

HbA1c.  

Five out of ten or 50% of participants obtained a decrease in their pre- intervention 

HbA1c level. Of note, a total of three participants’ HbA1c level dropped below the prediabetic 

range of 5.7%. Mean post-intervention HBA1c values decreased from 5.9 to 4.8 a decrease in 

the overall mean HbA1c levels which supports implementation of the intervention. Median 

HbA1c values also decreased in the post-intervention period to 5.75 from 5.85. Although there 

was statistical significance between pre-intervention and post-intervention HbA1c values, there 

was a weak clinical effect. If a random sample of participants in the post-intervention were 

taken, we could only expect 59% (or six out of ten) to have an HbA1c that decreased. It was 

determined, despite a statistically significant decrease in HbA1c levels from start to finish, that 

there was insufficient evidence to support that the intervention had a significant impact on 

HbA1c levels.  

Strengths and Limitations of the DNP Project 

Strengths  

There were several notable strengths of this EBP project which led to successful 

implementation. First, evidence-based literature was found and reviewed by the student project 

leader alongside several faculty members at Valparaiso University. Ten pieces of evidence, 

majority of which were recognized as high level pieces of evidence, were utilized to develop this 

project. Second, key stakeholders involved in the project exhibited a high level of receptiveness 

to the student project leader’s presence in their clinics throughout the project period. This was 

key in having lost a significant key stakeholder near the start of project implementation. Ancillary 

clinic staff were also more than willing to assist with various aspects of the project as needed to 

ensure a high level of quality and ultimate completion. It is important to address the efforts put 

forth by the clinic RNs and diabetes educators in helping to identify appropriate patients for the 
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project. Favorable reception from the entire healthcare team created a conducive environment 

for smooth and effective implementation without interruption in their day-to-day clinic operations 

and allowed for mutual collaboration with the clinic providers. Additionally, statistician Greg 

Gilbert is recognized for his meaningful efforts in analyzing and interpreting the project data. 

Third, the project took place at two pediatric endocrinology clinics, newly established as of 2020, 

located at state-of-the-art healthcare facilities overseen by AHC. The clinics provided ease of 

access to computers with clinic schedules and patient health information necessary for 

implementation of the project. These clinics had access to associated clinical laboratories (ACL) 

within the same building allowing patients to readily obtain necessary lab work at the time of 

their appointments. If patients failed to obtain needed lab work, point of care HbA1c levels are 

able to be obtained at the time of their appointment which was a large advantage for the 

purpose of obtaining pre- and post- intervention data for the student project leader. Most 

importantly, the pediatric endocrinology offices provided access to the specific population of 

patients targeted for this EBP project. Fourth, although the number of times participants tracked 

their dietary intake was decided not to be tracked, every participant endured this intervention for 

the full 12 weeks. It was recognized early on that this would be difficult for most participants to 

complete based on the history of the prediabetic patient population at this clinic specifically. 

However, each of the ten participants completed the intervention in its entirety to varying 

degrees. Participants who inputted more data into Nourishly©, followed up with the student via 

the chat feature of the application as needed, and actually read the handouts (Appendix D) 

given to them at the time of recruitment coincidentally showed decreases in their BMI and 

HbA1c. The patient handouts guided weekly dietary specific and individualize education in line 

with up-to-date CPGs. Educational topics within the handouts included water, fruit, vegetable, 

and protein intake as well as avoidance of foods and drinks high in fat and added sugars. It was 

evident that participants whose caregivers and families who were additionally as invested, 

enthusiastic, and motivated to decrease their BMI and HbA1c levels also displayed more 
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significant results. These combined familial efforts lead to three participants’ HbA1c levels 

dropping below the prediabetic range of 5.7%. Lastly, strength can also be seen by the future 

reproducibility of the project intervention in the future. The medical providers and supporting 

diabetes educators work very closely to make individualized treatment plans appropriate to each 

patient. The medical providers are the first to introduce meaningful lifestyle modifications to 

assist in appropriate diabetes management. The diabetes educators and even dietary staff from 

other departments, take the information provided by the medical provider and further delve into 

interventions and lifestyle modifications to assist in meeting their health-related goals. This 

team-based approach helps to provide more effective and efficient delivery of high-quality care. 

Additionally, the pediatric endocrinology appointments, unlike other specialty clinics, allow for 

extended appointment times with both the medical provider and the diabetes educators. This 

displays exceptional support for patient-centered care that relies heavily on contact time with 

patients. This clinic model supports the following project intervention which relies heavily upon 

patient education surrounding the implementation of appropriate lifestyle interventions, including 

improved dietary habits, by means of digital technologies.  

Limitations  

Despite having mentioned the many strengths of this EBP project, there are also several 

limitations to make note of. Several limitations were identified during the planning and 

implementation phases of the project. In the planning phase, there was a considerable delay in 

obtaining approval at the project site location because the IRB approval process specifically was 

unclear and complicated. The student project leader was not allowed at the project site up until 

a few weeks prior to implementation causing interruptions in communication with key 

stakeholders and lack of ability to chart review to identify potential participants causing a lot of 

unnecessary anxiety for the student. The student was unable to chart review unless physically 

on site. By the time the student leader was able to start chart reviewing, it was identified that 

there was a significant lack in the number of available patients to enlist during the designated 
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recruitment phase with prediabetes and T2D. Just days before implementation, it was decided 

that an additional project site would be pursued in hopes of increasing the total number of 

project participants. Additionally, one of the main key stakeholders announced her resignation 

just weeks prior to implementation. Ideas surrounding the project stemmed from communication 

between the student project leader and this key stakeholder specifically throughout the entirety 

of the planning phase. Loss of this member of the project team was substantial and almost led 

to ultimate failure to implement this EBP project. It is also important to recognize that the sample 

size could have been larger if the recommended project timeline allowed for a longer time for 

recruitment. Participants were recruited for just under two months’ time, which limited the 

number of diabetes specific patients that were eligible for the project. Furthermore, during the 

planning phase, there were specific days of the week designated specifically to diabetes specific 

visits. The student project leader had made changes to her personal work schedule and 

concurrent clinical schedule to accommodate this. Just weeks before implementation of the 

project, diabetes patients were being dispersed throughout the week instead of being scheduled 

on previously designated diabetes clinic days. This further contributed to the small sample size 

as the student project leader was unable to attend all eligible patient's visit due to scheduling 

conflicts. Furthermore, it was made clear very early on in the planning phase that the 

prediabetes population of patients specifically has up to a 50% no show rate. This also greatly 

contributed to the final sample size obtained for the project. The following limitations posed 

significant challenges early on in the implementation of the project potentially affecting the 

project's overall success.  

There are also a few limitations to make note of that occurred throughout the 

implementation phase. The technology component of the project posed another significant 

challenge, particularly access to wireless fidelity (Wi-Fi). This issue only occurred at one of two 

project sites; however this clinic was considered to be the main project site. Issues were 

encountered during participant recruitment with Wi-Fi connection specifically while in patient 
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rooms. The Wi-Fi connection to mobile devices failed when located in patient rooms, but worked 

seamlessly in the front lobby. This was problematic as the foundation of the invention relied on 

use of the Nourishly©, a mobile phone application, which needed to be downloaded by the 

patient on their mobile device at the time of recruitment. Many of the first few participants who 

were eligible for the project were lost to this limitation, which may have contributed to the high 

level of attrition. Adjustments needed to be made due to this issue, such as disconnecting from 

the publicly available Wi-Fi, as to how some participants were recruited. Some participants also 

encountered difficulties downloading and utilizing the application despite detailed instruction 

from the student project leader. These technological limitations hindered the smooth execution 

of the project and  likely contributed to the high level of attrition. Additional on-site planning and 

support was needed from key stakeholders to overcome these unforeseen obstacles. The post-

intervention results may have also been affected due to the implementation period spanning 

over two American holidays, Thanksgiving and Christmas, which tend to promote the 

overindulgence of unhealthy food. This was endorsed by verbal feedback obtained from 

participants and their families at the time of their post- intervention follow-up making it hard to 

engage in healthy dietary choices during this time. Additionally, many of the participants 

suffered from additional comorbidities atop their diabetes. It is worth noting that polycystic 

ovarian syndrome (PCOS) and suspected hypothyroidism specifically may have contributed to 

specific participants’ ability to decrease their BMI throughout project implementation.  

The project’s high rate of attrition alongside the above limitations, likely contributed to 

the project's sample size. Although the small sample was relatively homogenous, a larger 

sample could have allowed for more transformative results and better population representation 

as the sample was determined to be atypical of the nation-wide population of adolescents with 

prediabetes and T2D.  

Sustainability 
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The sites in which this EBP project was completed were specific to patients with 

pediatric endocrinology related diseases and conditions. The providers who manage the 

patients seen at these clinics are supported by a team of RN Diabetes Educators who have 

earned specialty certification demonstrating diabetic specific knowledge and skills to distinguish 

themselves from others. The healthcare team between each of the two project sites as a whole 

expressed and displayed commitment to supporting research that leads to new and improved 

ways of providing high quality care to their patients. Despite working with experts in adolescent 

diabetes, the student project leader continually provided the medical providers, diabetes 

educators, dietary staff and other ancillary staff members involved in the project with the most 

up to date research related to this EBP project and its proposed intervention. Although the use 

of the Nourishly© application was brought forth originally by a key stakeholder. This key 

stakeholder left the organization prior to the implementation phase and was not able to see the 

project through. Other key stakeholders were not familiar with this application, but were open to 

having their difficult prediabetic and T2D adolescents be recipients of its proposed positive 

effects on dietary intake. Key stakeholders assisted in providing additional educational materials 

to the student project leader that later served as part of the intervention. The project leader 

continually emphasized the importance of keeping providers involved in the project, 

encouraging them to enroll participants and help establish long-term goals alongside their family 

while exploring the effectiveness of Nourishly© application. There was no evidence of existing 

use of the Nourishly© application previously within the pediatric endocrinology and the diabetic 

education departments as a whole; therefore, the goal was to help implement the use of the 

Nourishly© application as part of the consultation protocol using information from the project to 

serve as a valuable resource for future care.   

Additionally, to promote the sustainability of this project, extra copies of the handout 

(Appendix E) created by the student project leader were provided to the clinic staff. Handouts 

(Appendices D & E) were also disseminated by the student project leader as a poster presenter 
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at the 2023 Diabetes Care and Education conference to a variety of diabetes specific clinical 

care staff for further use in their patient care settings. Results of the project were disseminated 

to the key stakeholders electronically upon completion of the final data analysis in which 

recommendations for future implementation were also relayed. Recommendations for the future 

use and sustainability of this project would be to implement use of the Nourishly© application 

specifically for new prediabetic and T2D patients at the time of consultation before exploring 

pharmaceutical options for both diabetic control and weight loss when appropriate. It was 

discussed that restrictions on the length of patient appointments can affect how disease specific 

education related to nutritional habits and weight management may be delivered; however, it 

was recommended that these topics not be neglected in the targeted population as lifestyle 

modifications continue to be recommended as first-line treatment for adolescent prediabetes 

and T2D.  

As mentioned, the goal of this EBP project closely aligned with the organization's 

mission, goals, and standards of care making it a natural fit within the existing department 

structure. By targeting the patients the clinic historically struggles to connect with the most, the 

project addressed key areas of focus moving forward in utilizing known tools for improved and 

individualized lifestyle modification interventions. This also facilitated buy-in from providers and 

staff, who were already invested in promoting these goals, but are continually seeking new and 

improved technological solutions. Overall, the project's strong alignment with the organization's 

mission and department specific goals made it a valuable effort to improve adolescent health 

and outcomes.  

Relevance for EBP Model 

 The JHNEBP model served as a guide for implementation of the following EBP project. 

The JHNEBP model served as the framework for this EBP project. The model consists of three 

phases and 20 steps to promote practice improvements and improve patient outcomes (Melnyk 

& Fineout-Overholt, 2022). Phase one, including the creation of a practice question and 
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subsequent project planning, comprises steps one through seven which outlines the need for 

leadership and team building in order to address the need for clinical inquiry. As a team, 

combined professional knowledge and experience were key in successful planning and ultimate 

implementation of the following EBP project. Phase two (evidence phase) involved five steps in 

finding and appraising literature to develop the best evidence-based recommendations into a 

sustainable EBP project. The project leader conducted a thorough literature review with the 

assistance of the Health and Research Services Librarian at Valparaiso University to locate the 

most relevant and up-to-date evidence. Although this phase is laborious, it is crucial in 

identifying recommended EBP and sets a clear direction for the intended intervention. Lastly, 

the third phase (translation phase) involves identification of practice setting-specific 

recommendations and the creation of an action plan to ensure that the project promotes 

adoption of the recommended intervention into real-time practice. The last few steps of JHNEBP 

specifically address the need to reflect on the project as a whole before disseminating all of the 

findings and promoting future sustainability efforts. In this phase, the student project leader 

worked closely with clinic staff to discuss necessary steps leading to long-term sustainability of 

the Nourishly© application as well as continued diabetes education, support, and goal setting 

specific to lifestyle modifications including improved dietary intake. Dissemination of findings 

was achieved by providing a thorough review of the finalized data, with the help of statistician, 

Greg Gilbert, to key stakeholders. Despite the primary outcomes being statistically insignificant, 

the key stakeholders were aware that the project intervention stems from the most up to date 

clinical research and professional recommendations on how to best manage prediabetes and 

T2D in adolescents by means of lifestyle modifications alongside familial support, education, 

and digital technologies. Results of the data analysis aside, key stakeholders have identified 

ease of implementation of the project intervention, specifically the Nourishly© application, into 

clinic flow. Overall, the JHNEBP model has been proven extremely useful for the following EBP 

project  
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Recommendations for the Future 

 Research 

The use of digital technology, more specifically smartphone applications, to assist with 

weight loss and dietary modification management is an area of growing interest in healthcare. 

The most up to date research was utilized to help guide the use of Nourishly© application for the 

purpose of the EBP project; however, there is still a need for more high-quality investigations 

within this sector of healthcare, specifically related to use of mobile technologies in youth with 

diabetes. One important area of necessary research is the effectiveness of smartphone 

applications in promoting weight loss and dietary modification. While previous research has 

demonstrated promising results, there is a great need for more rigorous systematic reviews 

composed of randomized controlled trials to further evaluate the effectiveness of different 

smartphone applications on the promotion of lifestyle modifications. In pediatrics, lifestyle 

modifications, including weight loss and dietary modification, are the cornerstone to the initial 

management of prediabetes as well as T2D. Therefore, in light of the digital era, research that 

demonstrates effectiveness of multimodal smartphone applications that can assist youth in 

successful implementation of lifestyle modifications is key to future aversion of the diabetes 

epidemic.  

Another important area of research going forward is the factors that influence patient 

engagement and adherence to smartphone applications. Research has demonstrated that 

interventions involving the use of digital technologies have been associated with improved 

treatment adherence, monitoring, patient satisfaction, and overall clinical benefits in the setting 

of youth onset diabetes. It has also been shown that patients who use these applications 

regularly are more likely to achieve their weight loss and dietary modification goals. Other 

advantages of mobile technology in the healthcare setting include practicality, reliability, and 

easy access to health-related information as well as direct communication to providers which 

allows for efficient health management. This can also provide patients and their families with 
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better access to services in areas or populations who may require more support 

socioeconomically. With this information, it is essential to identify the factors that promote 

patient engagement and adherence to digital technology use in healthcare specifically within the 

realm of weight loss and dietary modification for diabetic youth. Additionally, more high-level 

research is needed to identify potential barriers to the use of smartphone applications. This is 

essential for successful implementation of smartphone related interventions to reduce and 

maintain weight while also promoting a well-rounded diet. Additionally, few research studies 

exist to describe the long-term benefits of lifestyle modifications via smartphone application 

usage. Maintaining adequate weight by means of a balanced diet is a lifelong commitment and 

should start as early in life as possible.  

 Interventions that lead to decreased adiposity and subsequent achievement of optimal 

weight in youth may contribute to reversal of insulin resistance and underlying diabetes if 

addressed early. By addressing the following research gaps, we can gain a better 

understanding of how to best utilize smartphone applications in diabetic youth to promote weight 

loss, dietary modification, and optimal diabetes control. 

Education  

 This EBP project focused specifically on a dietary approach to reducing BMI and HbA1c 

in youth with prediabetes and T2D by maintaining food logs, via the Nourishly© application, 

which help raise awareness of food intake and assist in monitoring progress over time. 

Additionally, diet tracking can assist patients in calorie tracking; however, this was not utilized 

for the purpose of this EBP project as calorie counting is more so frowned upon when treating 

overweight and obese youth. There is a desire from medical providers and other healthcare staff 

to maintain a healthy relationship with food and weight which calorie counting can negatively 

affect. This is why the Nourishly© application was deemed appropriate by the project team for 

this EBP project as it simply captures a photo of food items being eaten and the quantity without 

recording quantitative caloric values.  
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Proper dietary intake in youth is essential to general health to properly fuel the growing 

mind and body, prevent disease and illness, avoid excess adiposity, and promote improved 

sleeping habits. The following topics of education were addressed with patients through weekly 

dietary tips provided via the Nourishly© application over the course of the 12-week project 

period alongside use of patient handouts that were provided to patients at the time of 

recruitment. It is important to note that the most up to date CPGs focus initial treatment of 

diabetic youth on concurrent modification of all known modifiable risk factors for diabetes 

including obesity, physical inactivity, unhealthy eating habits, and sedentary lifestyles all of 

which can be addressed through basic nursing interventions. Diet can be tied into the 

management of each of the following modifiable risk factors; however, diet by itself will likely not 

lead to successful long-term decrease in weight and subsequent HbA1c as demonstrated by the 

results of this EBP project. Therefore, a multimodal approach to improving weight and HbA1c in 

diabetic youth should be implemented. With tighter control of these risk factors, adolescents 

who are prediabetic or have T2D can improve their overall health and achieve better control of 

their HbA1c decreasing their risks of morbidity and premature mortality in the future. Research 

states that nursing implications for addressing obesity in diabetic youth also endorses a familial 

approach to providing education on healthy eating habits, promoting regular physical activity, 

and encouraging healthy sleeping habits.  

The Nourishly© application has the ability to track each of the following modifiable risk 

factors discussed above. However, the EBP project team felt that asking each of the 

participants to track their dietary intake, weight, hours of sleep and physical activity would be 

asking too much from a population of patients who already historically fails to follow through on 

recommended interventions. This likely would have contributed to an even higher attrition rate. 

Therefore, if this EBP project were to be repeated, it would be recommended that all modifiable 

risk factors be targeted using the Nourishly© application following recommendations from 

current CPGs. If repeated using a larger sample size that is not only representative, but more 
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receptive to the intervention at hand, data analyses will likely show increased statistical 

significance with a stronger clinical effect. It is also recommended that future projects 

incorporate more frequent follow-ups throughout the implementation period to keep participants 

engaged. Although the Nourishly© application has a secure chat function that worked well 

throughout the entirety of the following EBP project, there is something to be said about verbally 

conversing with an individual versus communication through a digital screen. Additionally, 

allocating more time during the recruitment phase would have been helpful to engage in goal 

setting with patients alongside clinical staff. These recommendations are made based on the 

student project leader’s experiences throughout the entirety of the following EBP project and 

should serve to assist future students and researchers in their pursuit of  achieving desired 

outcomes in overweight and obese youth with prediabetes and T2D.  

Conclusion 

The presence of pediatric onset diabetes has reached an alarming level and is thought 

to be more disruptive than those with later onset disease contributing to premature morbidity 

and mortality. This is demonstrated by the NHANES survey which reported an alarming 

increase in the incidence of prediabetes among 12- to 19-year-old individuals from 11.5% in 

1999–2002 to 28.2% between 2015–2018 (Perng et al., 2023). Obesity and the presence of 

excess adipose tissue also continues to be recognized as one of the most important risk factors 

in developing prediabetes and subsequent T2D in youth to date (Kaakinen et al., 2018; 

USPSTF, 2022; Wong et al., 2022). In the presence of the childhood obesity epidemic, 

incidence of T2D in adolescents is reported by Perng et al. (2023) as twice that of T1D in 

several non-White racial and ethnic groups. Furthermore, Perng et al. (2023), “project a fourfold 

increase in prevalence of youth-onset T2D in the U.S. by 2050” more notably among those who 

are overweight and obese as well as racial and ethnic minority youth, particularly those of Black 

or other indigenous populations (p 493). While Perng et al. (2023) consider the development of 

youth-onset T2D considered to be relatively rare, any occurrence or predisposition to this 
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condition in children and adolescents is concerning given its aggressive clinical course, 

association with risk of debilitating complications by young adulthood, and high all-cause 

mortality” (p. 490). Therefore, preventing and treating childhood obesity by means of intense 

lifestyle modification continues to remain a high priority in today’s healthcare.   

The goal of this EBP project was to determine if implementing an evidence-based meal 

tracking smartphone application alongside dietary feedback and education would result in 

reduction of BMI and HbA1c in overweight and obese adolescents with prediabetes and T2D. 

Despite the insignificant results of this EBP project, using an approach that combines improved 

dietary intake by means of digital technologies, including mobile phone applications, is likely to 

be effective in combating parallel rises in childhood obesity and diabetes related conditions 

according to the most up to date research.  

Digital technologies are not an end in themselves, but have become essential tools in 

our advancing society especially in developing population to promote health. They have 

specifically been proven to meaningfully contribute to the fight against obesity in people of all 

ages by promoting healthy lifestyle modifications which in pediatrics continues to be recognized 

as cornerstones in the management of prediabetes and prevention of subsequent T2D. Early 

development of obesity and diabetes in life are said to be multifactorial in nature related to 

genetic predispositions, in utero exposures, heterogeneous pathophysiology of diabetes, and 

cultural practices alongside disparities in socioeconomic status and access to health care. 

Because of this and knowing research in youth is a continued challenge, this EBP project 

contributes to the already existing need for continued investigation into both short-term and 

long-term effects of multimodal smartphone applications to aid in lifestyle modifications in youth 

with prediabetes and T2D to reduce negative effects of the ongoing childhood obesity epidemic.  
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APPENDIX B 

Literature Search  

Database/Resource 
Searched 

Keywords/Phrases 
Used 

Limiters 
Used 

Number of Results 
from Search 

Number of Pieces of 
Evidence Selected  

for Use 

 
Cochrane 

 
Diabetes mellitus AND adolescent 

 
January 2018- June 
2023 and Cochrane 

Reviews 

 
7  

 
0 

 
JBI 

 
Adolescent OR youth AND diabetes 

 
2018-2023 

 
56 

 
1 

 
TRIP 

 
title: diabet* AND (adolescen* OR child*) 

OR (obes* OR overweight) 

 
Since 2018 and 

“Guidelines” 

 
94 

 
3 

 
Medline 

 
(MM “Diabetes Mellitus”) OR (MM 

“Prediabetic State”) AND (MM 
“Adolescent”) OR (MH “Adolescent”) AND 
weight OR “body mass index” OR BMI OR 

obes* OR overweight AND treat* OR 
manag* 

 

 
2018-2023, English 

language, and scholarly 
peer reviewed articles 

 

 
163 

 
1 

 
 

CINAHL 
 
 

 
(MM "Diabetes Mellitus") OR (MM 

"Diabetes Mellitus, Type 2") OR (MM 
"Prediabetic State") AND (MH 

"Adolescence") AND weight OR “body 

 
2018-2023, English 

language, and scholarly 
peer reviewed articles 

 

 
221 

 
1 
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mass index” OR BMI OR obes* OR 
overweight AND treat* OR manag*  

     

 List the Title of the Article/Piece of 
Evidence where the 

References/Citations 
 were Chased From  

 Number of Pieces 
Searched 

for/Evaluated from 
that Evidence 

Number of New Pieces 
of “Chased” Evidence  

Selected for Use 

List the Pieces of 
Evidence where 
Citations were 
“Chased” from.  
May include 
Systematic reviews, 
evidence 
summaries, clinical 
guidelines, journal 
articles, etc. 

 
Gosak, L., Pajnkihar, M., & Stiglic, G. 

(2022). The impact of mobile health use on 
the self-care of patients with type 2 
diabetes: Protocol for a randomized 

controlled trial. JMIR Research Protocols, 
11(6), 1-19. https://doi.org/10.2196/31652 

 

N/A  
6 

 
1 

 
Salama, M., Biggs, B. K., Creo, A., Prissel, 

R., Alaa, N. A, & Kumar, S. (2023). 
Adolescents with type 2 diabetes: 

Overcoming barriers to effective weight 
management. Diabetes, Metabolic 
Syndrome & Obesity, 16, 693-711. 

https://doi.org/10.2147/DMSO.S365829 
 

N/A  
6 

 
1 

 
 

N/A  
 

 
 

 N/A   

https://doi.org/10.2196/31652
https://doi.org/10.2147/DMSO.S365829
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 N/A   

 List the Title of each of the Journal(s) 
that were “Hand Searched” 

List the Years/Time 
Frame of each Journal 

that was Searched  
(Should match all 
other searches) 

Number of Pieces 
Selected/Evaluated 
from that Journal 

Number of New Pieces 
from “Hand Searching” 

Selected for Use 

List the Journals 
that were “Hand 
Searched”. 
When Hand 
Searching, review 
the table of contents 
of specific journals 
then “chase” down 
relevant articles not 
already obtained via 
databases or 
citation chasing.  

 
JMIR mHealth and uHealth 

 

 
2018-2023 

 
5 

 
1 
 

 
Frontiers in Endocrinology 

 

 
2018-2023 

 
7 

 
1 

 
 

 
 

 
 

 
 

 
 

   

 
 

   

   Total Number of 
pieces of Evidence 
Selected for Use: 

 
10 



 
 

63 

APPENDIX C 

Table 1.2 

Evidence Table 

Lead Author/ 
Year/Quality 

Purpose 
 

Purpose/Design 
/Sample 

Interventions Measurement/ 
Outcomes 

Results/Findings Strengths/ 
Limitations 

      

El Sayed et al., 2022 
 

High/AGREE II 

Purpose: To provide the 
ADA’s recommended 

components of diabetes 
care as well as general 

treatment goals, 
guidelines, and tools to 
evaluate quality of care 

for children and 
adolescents with type 1 

diabetes, type 2 
diabetes, and other 
forms of pediatric 

diabetes. 
 

Design: CPG 
 

Sample: CPGs, RCTs, 
systematic reviews, 
meta-analyses, and 
intervention studies 

Clinical 
recommendations 

provided in the 
following domains: 

Diabetes self-
management 
education and 

support, screening 
and diagnosis, 

diagnostic challenges, 
overall management, 

nutrition therapy, 
physical activity and 
exercise, school and 

childcare, 
psychosocial care, 

glycemic monitoring, 
insulin delivery, and 

their targets, 
autoimmune 
conditions, 

management of 

A1C for diabetes 
screening in high-risk 

youth  
 

Lifestyle management 
as a key to diabetes 

care  
 

Meal planning 
approaches to achieve 

improved A1C 
 

Modest, sustained 
weight loss to delay 

progression from 
prediabetes to type 2 

diabetes 
 

Familial involvement in 
diabetes management  

Recommendations: 
 

A1C can be used to test 
for prediabetes or 

diabetes in children and 
adolescents. 

 
A reasonable A1C target 

for most children and 
adolescents with type 2 

diabetes is <7%.  
 
Risk-based screening for 
prediabetes and/or type 

2 diabetes should be 
considered after the 

onset of puberty or ≥10 
years of age, whichever 
occurs earlier, in youth 
with overweight (BMI 
≥85th percentile) or 
obesity (BMI ≥95th 

Strengths: The 
guideline is written by a 
reputable organization 
and is very thorough. It 
covers many aspects 
of T2D in children and 
adolescents related to 
this project including 
screening, diagnosis, 

and successful lifestyle 
management 

techniques including 
weight management 

and nutritional 
therapies. It includes 
information obtained 
from several CPGs 
RCTs, systematic 

reviews, and 
intervention studies to 

guide age-specific 
care.  

Level I Evidence 
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cardiovascular risk 
factors, microvascular 

complications, and 
prevention and 
management of 
complications. 

 

percentile) and who 
have one or more 

additional risk factors for 
diabetes. 

 
Glycemic status should 
be assessed every 3 

months. 
 

Nutrition for youth with 
prediabetes and type 2 

diabetes, like for all 
children and 

adolescents, should 
focus on healthy eating 
patterns that emphasize 
consumption of nutrient-

dense, high-quality 
foods and decreased 

consumption of calorie-
dense, nutrient-poor 

foods, particularly sugar-
added beverages. 

 
Medical nutritional 

therapy can assist in 
decreasing HbA1c 

levels.  
 

Given the necessity of 
long-term weight 

management for youth 
with type 2 diabetes, 
lifestyle intervention 

should be based on a 
chronic care model and 

 
Limitations: Includes 

information on T1D 
(Type 1 diabetes) and 

other diabetic 
conditions. The 

guideline itself is 
lengthy causing the 

read to take a 
significant amount of 
time to read, dissect 

and absorb appropriate 
information.  

 It provides great 
emphasis in 

interventions not 
focused on within this 
literature review and 
further EBP project. 
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offered in the context of 
diabetes care. 

 
Youth with 

overweight/obesity and 
type 2 diabetes and their 

families should be 
provided with 

developmentally and 
culturally appropriate 

comprehensive lifestyle 
programs that are 

integrated with diabetes 
management to achieve 

a 7–10% decrease in 
excess weight. 

 
All youth with type 2 
diabetes and their 

families should receive 
comprehensive diabetes 

self-management 
education and support 
that is specific to youth 

with type 2 diabetes and 
is culturally appropriate. 

Magge et al., 2020 
 

High/Johns Hopkins  

Purpose: Describe and 
promote proper 

evaluation and treatment 
of prediabetes in youth.  

 
Design: Evidence 

summary with Expert 
opinion 

 

Clinical 
recommendations 

provided in the 
following domains: 

Screening, treatment 
including specific 

lifestyle modifications, 
follow up care 

Screening measures 
for high-risk youth 

 
Diabetes diagnostic 

criteria in youth  
 

Lifestyle interventions 
for appropriate 

management in youth 
 

Recommendations: 
 
The Pediatric Endocrine 

Society with the 
Endocrine Society and 
European Society of 

Endocrinology, and the 
ADA endorse screening 
for prediabetes/T2DM in 

high-risk youth. 

Strengths: Evidence 
based. Majority of 

studies included are 
RCTs which are 

considered to be high 
levels of evidence. 

Produced by the Johns 
Hopkins University 
school of medicine 
which consistently 
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Sample: CPGs, RCTs, 
clinical trials, and other 

intervention studies.  

  
The American Diabetes 

Association (ADA) 
defines diabetes as … a 
hemoglobin A1c (HbA1c) 

of 6.5% by a National 
Glycohemoglobin 
Standardization 

Program-certified 
device, standardized to 

the Diabetes Control and 
Complications Trial 

assay.  
 

With the updated 
diagnostic HbA1c criteria 

for diabetes in 2010, 
also came an HbA1c 
range associated with 

increased risk for 
diabetes: 5.7%-6.4%. 

The ADA states that the 
term “prediabetes” may 
be applied to this group 

and that those with 
HbA1c in the 6.0%-6.4% 
group are at particularly 
high risk for developing 

diabetes.  
 

Intensive lifestyle 
interventions focused on 
improved nutrition and 
increased exercise in 

diabetic youth should be 
stressed. 

ranks among the 
United States’ top 

educational programs. 
Includes information 

backed by the 
American Diabetes 
Association, a well-
known, reliable, and  

diabetes specific 
network of volunteers, 
families, caregivers, 

and medical 
professionals.  

 
Weaknesses: Expert 

opinions are the lowest 
ranking on the 

evidence hierarchy. 
Information contained 

within this paper is 
occasionally 

challenged by this 
evidence summary. Not 

all studies contained 
within this summary 

are RCTs.  
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Qui et al., 2022 
 

High/Johns Hopkins 

Purpose: To determine 
the efficacy of multiple 
eHealth-delivered 
lifestyle interventions for 
the prevention or 
treatment of overweight 
and or obese children 
and adolescents.  
 
Design: Systematic 
review and meta-analysis   
 
Sample: 40 Two-arm 
RCTs  

 

Use of eHealth (e.g., 
internet, computers, 
tablets, telehealth, 

mobile applications, 
phone calls, text 
messages, and 

emails) for delivering 
lifestyle interventions 

(e.g., dietary changes, 
physical activity or 

behavioral therapy for 
weight management, 

such as self-
monitoring, goal 

setting, or providing 
feedback).  

BMI, BMI Z-score, 
waist circumference, 
body weight, and body 
fat percent.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Recommendations:  
 

eHealth-interventions 
are successful in 

decreasing BMI, body 
weight, body fat 

percentage, and waist 
circumference as 

described with 
statistically significant 

results.  
 

Parental and or school 
involvement with 
eHealth-delivered 

interventions is also 
recommended based on 

statistically significant 
results.  

 
Mobile-based 

interventions specially 
are recommended in 
overweight or obese 

children and adolescents 
to induce changes in 
wight and subsequent 

BMI.   

Strengths: Included 
only RCTs. Focused on 
strictly overweight and 

obese children and 
adolescents. Utilized 

mobile applications as 
a main intervention of 
interest. Changes in 
lifestyle interventions 

such as dietary 
changes and weight 
management were 
targeted outcome 
measures. Adds to 

existing body of 
evidence related to 

mobile based lifestyle 
interventions in the 

setting of overweight 
and obese children and 

adolescents. 
 

Weaknesses: 
Interventions did not 

have to be solely 
delivered through 

eHealth measures. 
Interventions were not 
limited to just the use 
of mobile applications. 

Participants did not 
include those strictly 

diagnosed with 
prediabetes and or 

T2D. Blinding of 
participants 
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nonexistent due to 
nature of interventions. 

Mild to high 
heterogeneity of 
studies included. 

Difference body weigh 
references among 
included studies 
affecting overall 

stability.  
 

 
Shah et al., 2022 

 
High/AGREE II 

Purpose: To provide an 
updated guideline related 

to the risk factors, 
diagnosis and 

presentation of youth 
onset T2D, the initial and 
subsequent management 
of youth-onset T2D, and 

management of co-
morbidities and 
complications. 

 
Design: CPG  

 
Sample: CPGs, RCTs, 

systematic reviews, 
meta-analyses, and other 
quantitative interventions 

studies. 
 
 

Clinical 
recommendations 

provided in the 
following domains: 

Pathophysiology, risk 
factors, screening, 
and diagnosis of 

prediabetes and T2D. 
Education, 

recommendations and 
modification related on 

diet, exercise and 
sleep for the entire 
family. Information 
related to glycemic 
monitoring, targets, 

and pharmacotherapy. 
How social 

determinants of health 
relate to diabetes 

care. The transition of 
care from childhood to 
adulthood. Screenings 

Diabetes screening 
measures 

 
Diagnostic pearls of 

T2D 
 

Diabetes specific 
education for T2D 

 

Recommendations: 
 

Targeted screening to 
identify cases of T2D 

can be considered after 
onset of puberty or after 
10 years of age in youth 
who have a body mass 

index (BMI) ≥85th 
percentile for age and 
sex and risk factors for 

T2D.  
 

Diabetes in youth should 
be diagnosed using the 
ADA or ISPAD criteria. 
HbA1c is universally 

available, can be 
performed any time of 

day, but should utilize a 
laboratory based, DCCT 
aligned, NGSP certified 
methodology and not a 
point-of-care method. 

Strengths: Focuses 
specifically on children 
and adolescents with 
prediabetes and T2D. 

Includes information on 
lifestyle modifications 

including diet 
modification and 
maintenance of a 

healthy weight. Written 
by the International 
Society for Pediatric 

and Adolescent 
Diabetes (ISPAD), the 

only international 
society focusing on all 
types of diabetes in the 
worldwide population 

under 25. Uses 
updated information 
from ongoing clinical 

trials in the target 
population. Evidence-
based and thorough in 
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for comorbidities and 
complications.   

 
Hemoglobin A1c 

(HbA1c) can be used to 
screen for T2D. 

 
HbA1c ≥ 6.5% (48 

mmol/mol) by a NGSP-
certified device, 

standardized to the 
DCCT assay is 

diagnostic of T2D.  
 

Education should be 
provided soon after 

diagnosis in a culturally 
sensitive and age-

appropriate manner and 
should include diabetes 

self-management 
education that is specific 

for pediatric T2D.  
 

Education content 
should include the 

pathophysiology and 
treatment of T2D in 

youth, building skills of 
healthy eating, 

knowledge about 
macronutrients, portion 

sizes, and food label 
reading.  

its recommendations. 
Includes information 

from evidence of high 
rank on the evidence 

hierarchy.  
 

Weaknesses: 
Utilization of 

international data. 
Includes information on 
young adults up to age 
25 which is outside of 
the project age range. 

Includes information on 
glycemic monitoring 

and pharmacotherapy 
unrelated to EBP 

project.  

Smart et al., 2018 
 

High/AGREE II 

Purpose: To provide 
information on 

international nutritional 
management guidelines 

Clinical 
recommendations 

provided in the 
following domains 

Nutritional 
management and an 

individualized 
approach to education 

Recommendations: 
 

Most children with type 2 
diabetes are overweight 

Strengths: Focuses 
specifically on 

nutritional management 
of children and 
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for children and 
adolescents in the setting 

of T1D and T2D.   
 

Design: CPG  
 

Sample: CPGs, RCTs, 
systematic reviews, 

meta-analyses, and other 
quantitative interventions 

studies. 
 

related to both T1D 
and T2D: Aims of 

nutritional 
management, 

guidelines on energy 
balance, energy intake 
and food components, 

maintenance of a 
healthy body weight, 

guidelines for 
nutritional care, 

education and meal 
planning, education 
tools and methods, 

dietary 
recommendations for 

specific insulin 
regimes, age group 

specific advice,  
nutritional 

management of 
exercise and physical 

activity, and the 
management of co-

morbidities.  

 
Prevention and 
management of 

overweight/obesity 
 

Guidance on family 
food choices, 

appropriate portion 
sizes, energy density 

of foods, meal routines 
and physical activity  

 
Parents as positive 

role models  
 

Individualized dietary 
plans 

 
 
 

or obese, therefore 
treatment should be 

centered on education 
and lifestyle 

interventions to prevent 
further weight gain or 

achieve weight loss with 
normal linear growth. 

 
The entire family should 

be included in the 
lifestyle intervention 
because parents and 

family members 
influence the child's food 

intake and physical 
activity, and they are 
often overweight or 

obese and have 
diabetes as well.  

 
There is evidence from 
ketogenic diets that low-
carbohydrate diets can 

be nutritionally 
inadequate and result in 
growth failure; however, 
evidence also suggests 
that calorie controlled, 

lower carbohydrate diets 
may achieve greater 

reductions in lipid 
profiles and are 

therefore an effective 
strategy for the 

adolescents with T2D. 
Includes information on 

how nutrition plays a 
role in weight 

management. Includes 
specific nutritional 

strategies for children 
and adolescents with 
T2D. Written by the 
International Society 

for Pediatric and 
Adolescent Diabetes 

(ISPAD), the only 
international society 

focusing on all types of 
diabetes in the 

worldwide population 
under 25. 

 
Weaknesses: There is 

information and 
furthermore 

recommendations 
included in this CPG 
derived from adult 

diabetic patients. Not 
specific to prediabetes 

and T2D patients. 
Includes international 

data. Focuses on 
insulin regimens and 

pharmacologic 
treatment measures 

which are not a part of 
this EBP project.  
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optimization of type 2 
management. 

 
Regular meals and 

snacks (at least three 
balanced meals per day) 
ensures that the range 

of nutrients are 
consumed to meet daily 

recommended 
requirements. 

 
Plot growth curve, BMI 
and if possible, waist 

circumference, every 3 
months to monitor 

weight.  
 
 

Sivapuram, 2021 
 

High/Johns Hopkins  

Purpose: To answer the 
following clinical 

questions: What is the 
best available evidence 

related to non-
pharmacological 
strategies for the 

management of diabetes 
in adolescents?   

 
Design: Evidence 

summary  
 

Sample: 3 CPGs & 3 
RCTs 

 

Provides clinical 
insight and further 

recommendations on 
the non-

pharmacologic 
approach to care of 

young adults with T1D 
and T2D.  

Non-pharmacological 
diabetic interventions 
aimed at improving 

clinical, behavioral and 
psychosocial 

outcomes  
 

Interventions involving 
digital technologies 

 
Multicomponent 

interventions 
 

Glycemic targets are 
necessary for 

metabolic control and 
should be aimed with 

Recommendations: 
 

Structured educational 
resources (especially 

computer assisted 
education) designed 

specifically for 
adolescents are more 
likely to be effective in 

increasing their 
knowledge uptake, 

SMBG, and compliance 
with management 

strategies.  
 

Digital technology is 
associated with 

Strengths: Includes 
high level of evidence. 

Evidence-based. 
Provides information 
from well-known and 
trusted professional 

healthcare 
organizations. Provides 

valuable insight on 
dietary strategies as 

well as the use of 
digital technologies in 

the setting of 
adolescent diabetes 

care and further 
management.  
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clinical judgement with 
consideration of 

individual risk factors 
and therefore tailored 

to each child. 
 

Individualized 
nutritional therapy  

improved treatment 
adherence, monitoring, 
patient satisfaction, and 
overall clinical benefits. 

 
Interventions that 
integrate medical, 
behavioral, and 
psychosocial 

components and involve 
parents have a 

beneficial effect on 
diabetes management 

outcomes.  
 

An individualized meal 
plan that ensures 

optimal growth and 
development without 

compromising glycemic 
control should be 
implemented and 

evaluated regularly. 
 

Individual nutritional 
therapy (sensitive to 
cultural, ethnic, and 

family traditions, as well 
as the cognitive and 

psychosocial needs of 
the individual child) and 
regular eating routines is 

beneficial for glycemic 
control, but the optimal 

macronutrient 
composition varies and 

Weaknesses: Not 
specific to prediabetes 
and T2D. Includes a 
wide variety of digital 

interventions.  
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should approximate 50–
55% < 35%, and 15–
20% of energy from 
carbohydrate, fat, 

 
The recommended A1C 
target of ≤7.5% should 
be aimed using tailored 

treatment strategies 
while minimizing severe 

or recurrent 
hypoglycemia. 

USPSTF, 2022 
 

Good/Johns Hopkins 

Purpose: To describe 
the current 

recommended screening 
measures for 

prediabetes and T2D in 
children and 
adolescents.  

 
Design: Evidence 

summary  
 

Sample: 3 RCTs  
 

Clinical 
recommendaƟons are 

provided with 
informaƟon specific to: 
The importance behind 

screening, defining 
prediabetes and T2D, 

types of screening 
measures, treatment 

and prevenƟve 
measures, suggesƟons 
for pracƟce as well as 

potenƟal harms of 
screening in the context 

of children and 
adolescents with 

prediabetes and T2D.  

 
 

Interventions of 
interest included 

screening measures 
that may prevent 
future potential 

burdens of prediabetes 
and T2D.  

Recommendations:  
 

The definitions of 
prediabetes and 

diabetes in children and 
adolescents are the 

same as in adults… a 
HbA1c level of 5.7% to 
6.4… is consistent with 

prediabetes… a 
HbA1c level of 6.5% or 
greater… is consistent 
with the diagnosis of 

T2D. 
 

Lifestyle interventions to 
achieve weight loss, 

improve diet, and 
increase physical activity 

are recommended for 
youth diagnosed with 

prediabetes and 
diabetes. The Centers 

for Disease Control and 

Strengths: Includes 
strong levels of 

evidence. Written by a 
national trusted panel 

of experts who develop 
clinical 

recommendations. 
The review excluded 
studies limited to or 

predominately 
comprising adults or 

pregnant women. 
Population of interest 
focused on children 

and adolescents with 
prediabetes and T2D. 

 
Weaknesses: The 
USPSTF concludes 
that the evidence is 

insufficient to assess 
the balance of benefits 
and harms of screening 

for type 2 diabetes in 
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Prevention recommends 
programs that increase 
exercise and improve 

nutrition; these programs 
include extensive 

education on promoting 
self-management skills 

and establishing 
individualized plans for 

self-monitoring of 
glycemic targets. 

 
Prediabetes and T2D 

can be detected 
accurately by measuring 
fasting plasma glucose 
or HbA1c level, or with 

an oral glucose 
tolerance test.  

 
Obesity and excess 

adipose tissue, 
especially when centrally 

distributed, are to be 
considered the most 

important risk factors for 
type 2 diabetes in 

younger persons. Family 
history of diabetes 

(including gestational 
diabetes) is also a 
strong risk factor. 

children and 
adolescents. 

Wong et al., 2022 
 

High/Johns Hopkins 

Purpose: To provide 
clinical recommendations 
on important aspects of 

Clinical 
recommendations 
provided on the 

following: Screening, 

Screening measures  
 

HbA1c  
 

Recommendations:  
 

Screening for diabetes is 
recommended in young 

Strengths: Specific to 
T2D. Developed by the 

Australian Diabetes 
Society Expert 



 
 

75 

diabetes care in young 
adults with T2D 

 
Design: CPG/Expert 
consensus statement 

 
Sample: CPGs with a 
mixture of quantitative 
and qualitative studies. 

diabetes type, 
psychological care, 
lifestyle, glycemic 

targets, 
pharmacological 

agents, cardiovascular 
disease risk 

management, 
comorbidity 
assessment, 

contraception and 
pregnancy planning, 
and patient-centered 

education. 

Recommended dietary 
consumption 

 
Self-management 

strategies  
 

Diabetes specific 
education.  

adults with overweight or 
obesity and additional 

risk factors. 
 

The HbA1c target should 
be ≤ 6.5 % if it can be 

achieved without undue 
hypoglycemia risk and 

self-management 
burden. 

 
Regular 3-monthly 

glycated hemoglobin 
monitoring is warranted.  

 
Diabetes self-

management and 
diabetes education are 

cornerstones of diabetes 
care.  

 
Structured education, an 

assessment of the 
individual’s learning 
needs, and follow-up 
education need to be 
integrated into every 
clinical consultation. 

 
Obesity is a key 

modifiable risk factor. A 
sustained weight loss of 

7–10% in individuals 
with excess weight is 

expected to provide long 
term benefits. 

Consensus 
Development Group, 
from which a working 
group of experts in the 
field was formed. The 
Australasian Pediatric 

Endocrine Group 
(APEG) and Australian 

Diabetes Educators 
Association (ADEA) 
have reviewed and 

endorsed the following 
guidelines.  

 
Weaknesses: The 

main studies available 
specific to type 2 
diabetes in young 
adults were cross-

sectional observational 
studies. Includes 
information on 

pregnancy, daily 
glucose monitoring and 

pharmacologic 
intervention snot 

relevant to the project 
at hand. Includes 
international data. 
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Culturally appropriate 
programs promoting 

healthy diet and 
increased physical 
activity need to be 

provided, and family 
involvement needs to be 

individualized as 
developmentally 

appropriate.  
 

Maintaining a healthy 
relationship with food is 

paramount. 
      

Kaakinen et al., 2018  
 

High/Johns Hopkins 

Purpose: To describe 
and evaluate technology-

based counseling 
interventions in weight 

and lifestyle 
management for obese 
or overweight children 

and adolescents. 
 

Design: Descriptive 
systematic literature 

review  
 

Sample: 14 RCTs, 6 
quasi-experimental, 1 
comparison study, 1 

Counseling programs 
delivered via the 

Internet and 
interactive multimedia 

games.  
 

CD ROMs, text 
messages, TV games, 

and emails.  
 

Group (family) and 
individually tailored 

counseling 
interventions 

conducted at summer 
camps, schools, and 

in participants homes. 

Measured outcomes 
included body mass 

index (BMI), waist-to-
hip ratio, blood 

pressure, heart rate, 
pedometer, and 
accelerometer 

readings, and energy 
expenditure from 

calorimeter 
measurements.  

 
Self-reported 

outcomes focused on 
changes in diet (mostly 
consumption of 100% 
fruit juice, fruits, and 

Recommendations: 
 

Technology-based 
counseling interventions 

in weight and lifestyle 
management for obese 
or overweight children 
and adolescents can 
lead to a decrease in 
BMI and waist-to-hip 
ratio and increases in 

vegetable and fruit 
intake.  

 
Providing a tailored 

program that involves 
individual feedback and 

Strengths: Majority of 
the evidence came 

from RCTs which are 
highly ranked in the 
evidence hierarchy. 

Included studies 
concerning obese or 
overweight children 

and adolescents 
(below 18 years of 

age). A specific 
protocol was used to 

perform the search with 
strict inclusion criteria. 

The search was 
performed in 

conjunction with an 

Level 3 Evidence 
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correlative study, & 2 
intervention studies  

vegetables, and 
physical activity. 

 
Participants 

knowledge of nutrition. 
 

Self-reported data 
concerning depressed 

moods, program 
adherence, and self-
efficacy (e.g. healthy 
eating)  and physical 

activity.  

goal setting are crucial 
to success in this 

population related to 
management of obesity.  
 
Parental involvement in 
addressing childhood 
obesity leads to more 

successful lifestyle 
modifications and further 

weight control.  
 
 
 

information specialist, 
i.e. a librarian. Several 
databases were used. 

The figures and 
outcomes of the 

literature search are 
described in Table 2, 
so readers can follow 
the study stages and 

decisions. At all stages, 
the study selection 

process was performed 
by three investigators 

independently and was 
clearly defined and is 

fully reproducible. 
 

Limitations: Studies 
were not specific to 

children and 
adolescents with 

prediabetes or T2D. 
Varying quality and 
heterogeneity of the 
selected studies, i.e. 
sample sizes, type of 

interventions, 
measures, and length 

of follow-up times 
differed between the 

studies. 
Wang et al., 2019 

 
Good/Johns Hopkins 

Purpose: To evaluate 
the effectiveness of 

mHealth interventions for 
diabetes and obesity 

Use of an mHealth 
intervention (eg, use 
of mobile devices, 

apps, and text 
message) for 

Clinical biomarkers: 
HbA1c levels, 

weight/weight status, 
BMI, waist 

circumference, blood 

Recommendations:  
 

mHealth interventions on 
diabetes and obesity 

management, especially 

Strengths: Included 
newly published 

reviews that were not 
included in other 
studies. Includes 
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treatment and 
management.  

 
Design: Systematic 

Review  
 

Sample: 18 meta-
analyses reported in 6 

systematic reviews  

managing or treating 
obesity/diabetes while 

measuring clinical 
biomarkers, treatment 
adherence, or health-
related behaviors (eg, 

healthy eating and 
exercise) to provide 
quantitative results 

examining the 
effectiveness of the 

intervention (or use of 
the mHealth 

devices/programs). 

pressure, serum 
lipid/cholesterol levels, 

severe 
hypoglycemia/adverse 
effects, and C-reactive 

protein levels.  
 

For measuring 
treatment adherence:  
medication/treatment 

adherence and 
glycemic self-

control/monitoring. 
 

 Indicators of health-
related behaviors: PA 

and diet.  

in the areas of glycemic 
control and weight 

management, provide 
clinically significant 

results as demonstrated 
by this review.  

 
Each of the following 
systematic reviews 

concluded that mHealth 
was feasible and can 

improve health 
outcomes among 

patients suffering from 
diabetes and/or obesity. 

 
 

patients with a previous 
diagnosis of diabetes. 

Included the 
intervention of interest 
(mobile application) as 

well outcomes of 
interest for this EBP 
project (HbA1c and 

BMI).  
 

Weaknesses: Not 
specific to adolescent 

patients with 
prediabetes or T2D. 

High level of 
heterogeneity in the 
characteristics and 
findings of the 17 

reviews. the reviews 
included only a small 

number of RCTs.  
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APPENDIX D 

Patient Handouts 
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Plan Your Por t ions

Fruit Berries

Winter 
squash

Milk and 
yogurt

Whole 
grains

Corn 
tortilla

Chicken

Fish: salmon, 
tuna, etc.

Eggs and 
cheese

TofuShrimp

Lean beef

Cabbage
(cole slaw)

Cauliflower

Eggplant

Okra

Peppers

Tomatoes Zucchini

BroccoliAsparagus

Cucumbers

Mushrooms

Pea pods

Radishes

Brussels 
sprouts

Dark leafy 
greens

Salad greens

Bean, lentils
and peas

Corn

Nuts Nut butter

Use a 9-inch plate to help guide your port ions.
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APPENDIX E 

Guide for Creating Meal, Snack, & Drink Logs in Nourishly 
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APPENDIX F  

Demographic Form  

Nourishly: Improving BMI and HbA1c in overweight and obese adolescents with prediabetes 

and Type 2 Diabetes 

Lauren Torhorst RN, BSN, DNP Student, Student Project Leader, Valparaiso University 

Demographic Data Collection Form 

 
Please fill in the blanks OR check the box that applies to you. Your answers will be recorded 

as anonymous. 
 
How old are you? _________ 
 
Which gender do you most identify with? ▢Male ▢Female ▢non-Binary ▢Prefer not to 
answer ▢Prefer to self-describe: ____________ 
 
Please select the category that best describes your race/ethnicity (check all that apply):  
▢White/Caucasian ▢Black/African American ▢Asian ▢Native Hawaiian ▢Hispanic 
▢American Indian ▢Alaskan Native ▢Other: _______________ ▢Don’t know ▢Prefer not 
to answer  
 
Current diagnosis: ▢Prediabetes ▢Type 2 diabetes mellitus  
 
Who do you consider to be your primary caregiver?  
▢Mother ▢Father ▢Foster parent ▢Stepmother ▢Stepfather ▢Grandparent ▢Older sibling 
▢Other: ________________
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APPENDIX G 

Project Overview Form  
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APPENDIX H  

Citi Training Certification 

 

  

101 NE 3rd Avenue,  Suite 320
Fort Lauderdale, FL 33301 US

www.citiprogram.org

This is to certify that:

Lauren Torhorst

Has completed the following CITI Program course:

Social, Behavioral, and  Educat ion  Sciences (RCR)
(Curriculum Group)

Social, Behavioral, and  Educat ion  Sciences (RCR)
(Course Learner Group)

1 - RCR
(Stage)

Under requirements set by:

Completion Date 31-Mar-2023
Expiration Date N/A

Record ID 55133140

Not valid for renewal of
certification through CME.

Valparaiso  University

Verify at www.citiprogram.org/verify/ ?w9e92c188-adb1-415c-b388-e9c073e0bb73-55133140
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APPENDIX I  

AAH HSR/IRB Determination Letter  

 

v20220211 

July 19, 2023 
 
Lauren Torhorst BSN, RN for FNP, DNP 
 
 
Dear Ms. Torhorst: 
 
On July 19, 2023, the Advocate Aurora Health (AAH) RSPP received a Request for Determination of Human 
Subject Research (HSR) for your project entitled: "Nourishly" - THE EFFECT OF USING A MEAL TRACKING 
SMARTPHONE APPLICATION IN OVERWEIGHT AND OBESE ADOLESCENTS WITH PREDIABETES OR TYPE 2 
DIABETES TO IMPROVE BMI AND HbA1c.  Based on the information you provided, it is the IRB Chair’s / RSPP 
team member’s opinion that the proposed activity does not constitute Human Subject Research. As such, the 
proposed project does not require IRB oversight.  
 
You have indicated that identifiable protected health information (PHI) is being used and/or disclosed as part 
of this project. Therefore, you must comply with HIPAA Privacy Rule requirements in this activity. Questions 
regarding HIPAA Privacy Rule requirements should be directed to the Site Privacy Officer of your location or 
Advocate Aurora Health’s Chief Privacy Officer at 414.299.1713.  
 
Note that IRB review is not administrative approval, and you should ensure that you have the approval of 
appropriate Advocate Aurora Health administrators before you conduct the project. You should not refer to 
these activities as	“human subject research” in any publication(s)/communication(s). 
 
Even if not determined to be human subject research, Advocate Aurora Research Institute (AARI) wishes to 
be notified of any project that is research. Some examples of this type of research are straightforward and 
easy to determine, e.g. analyzing de-identified tissue samples obtained from a commercial source or analyzing 
data from deceased individuals. It is your obligation to notify AARI of any research project conducted at AAH. 
For details contact  AAH-Research-Authorization-and-Protocol-Review@aah.org. 
 
Thank you for bringing your project to the attention of the Advocate Aurora Health Research Subject 
Protection Program. If the plan or intent of your proposal changes, you should contact the Research Subject 
Protection Program to determine if IRB review would be required at that time.  
 
If you require further assistance, feel free to call the Research Subject Protection Program (414-219-7744 or 
877-219-7744 toll-free outside of Milwaukee). 
 
Sincerely, 

 
Michelle Maternowski 
Director, Research Subject Protection Program (RSPP) 

 
 

Research Subject T 414.219.7744 
Protection Program  F 414.219.7477 
1020 N. 12th Street, #3120 IRBoffice@aah.org 
PO Box 342, OHC #3120   
Milwaukee, WI  53233-1308 www.aurora.org/irb 
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APPENDIX J 

Nourishly© Application Permission 
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