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ABSTRACT 

The prevalence of pediatric overweight and obesity is rising globally (Di Cesare et al., 2019) and 

results in lifelong chronic health problems and an estimated annual healthcare cost of $14.1 

billion (Trasande & Chatterjee, 2009). The purpose of this evidence-based practice project was 

to address overweight and obesity in patients between the ages of five and 12 years through the 

provision of provider reminders, education, and guidelines. Primary outcomes included 

frequency of diagnosis, frequency of patient referrals, return to see times, and frequency of 

patient nutrition and activity education while secondary outcomes included patient weight, body 

mass index (BMI), and zBMI. A review of literature was conducted, and a multimodal, non-

pharmacologic approach was determined to be most effective. Over a 12-week period, 

pediatric patients who met specified BMI percentile criteria were flagged by nurses who supplied 

provider reminders. A provider education session was also conducted. Statistical analysis was 

performed utilizing a two-group comparison design. Pre-intervention data (n = 111) was 

collected on frequency of diagnosis, frequency of patient referrals, and frequency of patient 

nutrition and activity education and was compared to intervention data (n = 391) using a chi-

square test for independence to determine if the intervention made a statistically significant 

impact. A statistically significant increase in number of diagnosis was found (X2 (1) = 8.636, p = 

.003) while the results for the frequency of nutrition and activity counseling (X2 (1) = 1.587, p = 

.208), return to see times (t (500) = 1.263, p = .207), and frequency of referrals (X2 (1) = 2.296, 

p = .317) were not significant. To examine secondary outcomes, a paired t-test comparing the 

weight, BMI, and zBMI of repeat patients (n = 27) was performed. While patient weight 

increased significantly (t = -3.620, df = 26, p = .001), this was expected as height also 

increased. No significant difference in BMI (t = -.792, df = 26, p = .436) or zBMI (t = .166, df = 

26, p = .869) was found. Future longitudinal research should aim to examine if an increase in 

diagnosis contributes to decreased patient weight, BMI, and zBMI. 
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CHAPTER 1 

INTRODUCTION 

Background 

The prevalence of children who are overweight is on the rise among all age groups 

across the globe and is leading to increased levels of obesity (United Nations, 2019). Childhood 

obesity prevalence rates are predicted to continue to rise through 2023 calling for swift 

intervention (Sun et al., 2020). According to the Centers for Disease Control and Prevention 

(CDC, 2018), overweight and obesity is determined through calculation of body mass index 

(BMI) based on patient weight in kilograms divided by patient height in meters. In childhood 

overweight and obesity, this calculation cannot correctly identify overweight and obesity in 

pediatrics due to their continued growth and the differing body compositions between male and 

female children (CDC, 2018). Because of this variability, childhood overweight and obesity is 

determined by BMI percentile categorized according to age and gender. This is also referred to 

as a BMI z-score, or zBMI, as it is based on one to two standard deviations from the mean BMI. 

In the United States, CDC growth charts are most frequently used to determine BMI percentile 

in pediatric patients. According to the CDC (2018), “overweight is defined as a BMI at or above 

the 85th percentile and below the 95th percentile for children and teens of the same age and sex” 

while “obesity is defined as a BMI at or above the 95th percentile for children and teens of the 

same age and sex.” 

The pathophysiology of childhood overweight and obesity is poorly understood and 

multidimensional (Sahoo et al., 2015). In 2013, the American Medical Association declared that 

obesity is a disease based on its complex pathophysiology and intervention requirements 

(American Medical Association, 2013). Generally, increased calories and fat intake are 

considered the culprits. However, culture, environment, lifestyle, and physical activity levels can 

also be considered influential in the development of elevated BMI. Furthermore, endocrine 
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disorders can contribute to the disease. Yet, while all these factors are associated with the 

development of overweight and obesity in children, none have been determined to be causal 

(Sahoo et al., 2015).  

      The consequences associated with overweight and obesity in pediatric patients are 

even more numerous. Childhood obesity increases the likelihood for hypertension, 

hyperlipidemia, asthma, obstructive sleep apnea, musculoskeletal problems, fatty liver disease, 

gastro-esophageal reflux, and type 2 diabetes mellitus and is also associated with psychosocial 

consequences such as decreased self-esteem, bullying, anxiety, and depression (CDC, 2020). 

Childhood obesity has also been linked to decreased quality of life and poor performance in 

school (Sahoo et al., 2015). Finally, children who do not overcome overweight and obesity 

struggle to decrease their weight as adults increasing the severity and number of acquired co-

morbid conditions as well as risk for cardiovascular disease and numerous cancers (CDC, 

2020).  

These associated diseases not only affect patients’ quality of life but also the economics 

of the national healthcare system. Children with obesity have significantly higher outpatient, 

emergency room, and prescription medication bills that, when applied nationwide, result in an 

estimated cost of $14.1 billion annually (Trasande & Chatterjee, 2009). Over the course of a 

lifetime, increased individual healthcare costs for an obese child fall between $12,000 and 

$19,000, and these estimates do not include the cost of lost productivity or missed days of work 

(Finkelstein et al., 2014). These devastating effects of overweight and obesity have guided the 

World Health Organization (WHO, 2020) to claim that “childhood obesity is one of the most 

serious global public health challenges of the 21st century” and has spurred the organization to 

set global standards and recommendations for national governments. 

Data from the Literature Supporting Need for the Project 

Despite the increased healthcare burden posed by overweight and obesity and the 

elevated risk of chronic health issues and cancers, the prevalence of elevated BMI among 
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children continues to rise. International, national, state, and regional data reflect that current 

interventions are hardly slowing rates of pediatric overweight and obesity (Di Cesare et al., 

2019). 

International Data 

       Beginning globally, from 1975 to 2016, there was an eight-fold increase in pediatric 

obesity rates for those between five and 19 years of age (Di Cesare et al., 2019). In 2004, the 

WHO (2019) adopted a strategy to encourage the world population to increase time spent 

participating in physical activities and the consumption of more nutrient-rich foods in an attempt 

to decrease obesity rates. When that was not as successful as previously hoped, in 2012, the 

WHO implemented a strategy aimed at decreasing the rate of global obesity as well as the the 

proportion of children who were overweight, and in 2014, began a campaign to stop the spread 

of non-communicable diseases including obesity. However, from 1990 through 2016, the 

number of children aged zero to five who were overweight or obese increased from 32 million to 

41 million with the majority of these children heralding from developed countries (WHO, 2019). 

In 2016, among children between the ages of five and nine, 20.6% were found to struggle with 

overweight alone which equated to 131 million children worldwide (United Nations, 2019). 

Global statistics from 1985 to 2015 also revealed that elevated BMI was responsible for over 

four million deaths and an estimated 28.6 million years lived with disability (The GBD Obesity 

Collaborators, 2017).  

When compared to developing nations, developed countries experienced a 

disproportionately greater rate of increase in overweight and obesity (WHO, 2019). From 1980 

to 2015, rates of childhood obesity increased more quickly than in adults, and rates doubled in 

73 countries (The GBD Obesity Collaborators, 2017). In Spain, at least one-half of children 

between the ages of eight and 13 carried excess weight (Sepulveda et al., 2019). In 2004, 

among Canadian children two to 17 years of age, the prevalence of overweight and obesity was 

35%, and in 2016, among children five to 17 years of age, 20% were identified as overweight 
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while an additional 12% were suffering from obesity (Canadian Task Force on Preventative 

Health Care, 2015). When Canadian and United States statistics were combined, rates of 

obesity had increased from eight percent to 17% in the last three generations (Serodio et al., 

2015). Currently, one in every five children and adolescents suffer from obesity equating to 124 

million youths worldwide (WHO, 2020). 

National Data 

 The highest level of age-adjusted childhood obesity is found in the United States (The 

GBD Obesity Collaborators, 2017). In the United States, the prevalence of obesity in six to 11-

year old children was 18.4% with disparities identified based on race, ethnicity, socioeconomic 

status, and education level (CDC, 2019). While those who identified as Hispanic had an obesity 

prevalence of 25.8%, non-Hispanic blacks had a prevalence of 22.0%. Those two groups had 

the highest prevalence with non-Hispanic whites’ prevalence rate at 14.1% and Asians at 

11.0%. Obesity prevalence was also higher in low and middle income groups than in high 

income groups, and obesity prevalence had an inverse relationship with head of household 

education level. The age groups with the highest obesity rates were adolescents (20.4%) and 

grade school children (14.3%) and were also higher among boys (20.4%) when compared to 

girls (16.3%) aged six to 11 (Hales et al., 2017). Overall, the prevalence of obesity among 

children in the United States was 18.5% in 2019 with an estimated 13.7 million children affected 

by the disease (CDC, 2019). 

State Data 

While the data regarding overweight and obesity among children in Indiana is limited, in 

2019, the percentage of adults who were overweight or obesity was 34.1% while the percentage 

of children between the ages of 10 and 17 with this disease was 29.9% which was just below 

the national average among the same age group for that year (United Health Foundation, 2020). 

Indiana ranked 24th in a comparison of youth overweight or obesity among American states. 

This was a marked improvement from the previous year when the state of Indiana ranked 41st 
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and had a 33.9% youth overweight or obesity rate, but many changes are still necessary (United 

Health Foundation, 2020b). State obesity rankings were calculated with the first having the 

lowest percentage of obesity among the population, and the fiftieth holding the highest 

population percentage of obesity. 

Regional Data 

      The metroplex of Indianapolis, Indiana, falls primarily within Marion County. Within 

Marion County, the estimated prevalence of obesity is higher than state levels and varies by 

age: two to five years of age (28.3%), six to 11 years of age (37.9%), and 12 to 17 years of age 

(46.6%) (Mantinan et al.,2018). While Marion County has access to community resources for 

physical activity, over 27% of people from the area report high levels of inactivity, and 9% state 

they have limited access to healthy foods. 

Data from the Clinical Agency Supporting Need for the Project 

Marion County is home to the pediatric clinical office in which this project was 

implemented. The majority of the patrons of the clinic were from a low socioeconomic 

environment and received Medicaid for provision of medical care. Of the 228 children between 

the ages of five and 12 years of age that came into the clinic between June 8, 2020, and July 7, 

2020, 48.7%, or 111 patients, met the criteria for overweight or obesity. The clinical director at 

the clinic stated that while the providers at the office frequently addressed elevated BMI with 

their patients by discussing healthy nutrition habits and increasing activity levels, they often 

missed documentation or completed it incorrectly (M. Keller, personal communication, May 27, 

2020). This aligns with a retrospective research study that was recently completed at the facility 

examining the diagnosis and management of overweight and obesity in patients between the 

ages of two and 20 years old which revealed that clinicians diagnosed pediatric overweight and 

obesity with 70.4% accuracy, but that the providers frequently relied on their perception of the 

patient’s size and not the actual calculation of weight, BMI, or zBMI (Foster, 2019). Patients are 

not consistently diagnosed with overweight or obesity based on zBMI. Instead, some providers 
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relied on visual perception which they then compared to current patient zBMI and then 

diagnosed the condition, others regularly observed the zBMI as listed and calculated in the 

electronic health record (EHR) and then made a diagnosis while others missed diagnosing 

overweight and obesity completely.  

The site facilitator of the project expounded upon this clinical problem claiming that not 

only were patients inconsistently diagnosed, but no guideline for treatment had been 

established. As a result, patients lacked continuity of care in the management of their 

overweight and obesity as each provider created their own care plan (K. Smith, personal 

communication, June 3, 2020). To further contribute to this inconsistency, patients did not 

regularly visit with the same provider. To follow up on the discussed inconsistencies of 

diagnosis and treatment, a chart audit was conducted from June 8, 2020, through July 7, 2020. 

In the audit, the project leader analyzed age, gender, ethnicity, International Classification of 

Disease (ICD) codes, scheduled return visit recommendations, patient height, weight, BMI, and 

BMI percentile as well as the documented interventions of nutrition and activity counseling and 

specialist referrals. Of the 111 patients between the age of five and 12 who had a BMI greater 

than the 85th percentile, 14% received no intervention (see Figure 1.1). ICD code distribution 

widely varied with E66.9, the diagnosis code for obesity, as the most frequently applied (34.2%), 

Z71.3, the code for dietary counseling and surveillance (27.9%), and Z68.54, the code for 

pediatric BMI greater than the 95th percentile, falling closely behind (21.6%) (see Figure 1.2). 

While some patients received multiple code designations, 32% of these patients had none 

applied (see Figure 1.3). In addition, providers did not recommend return visits consistently. 

While 20% of patients were instructed to return in one month, and 28% were to return in three 

months, 13% were told to return in one year for their next well-child visit, and another 27% of 

the time, providers did not specify a recommended follow-up appointment (see Figure 1.4).  
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Figure 1.1 

Interventions and Diagnosis of Patients with BMI >85th Percentile 

____________________________________________________________________________ 

 

Note. Interventions or diagnosis codes documented. 

____________________________________________________________________________ 

Figure 1.2  

ICD Codes 

 

Note. Distribution of applied ICD codes. Z72.4 = inappropriate diet and eating habits. Z71.3 = 

dietary counseling and surveillance. Z68.54 = pediatric BMI percentile greater than the 95th for 

age. Z68.53 = pediatric BMI percentile greater than the 85th but less than the 95th for age. E66.9 

= obesity. E66.01 = morbid (severe) obesity.  

____________________________________________________________________________ 
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Figure 1.3 

Number of ICD Codes 

____________________________________________________________________________ 

Note. Distribution of number of applied ICD codes.  

____________________________________________________________________________ 

Figure 1.4 

Appointments 

____________________________________________________________________________ 

 

Note. Follow-up appointments as recommended or scheduled by provider. 

____________________________________________________________________________ 
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Purpose of the Evidence-Based Practice Project 

The purpose of this evidence-based practice (EBP) project was to address the growing 

pandemic of pediatric overweight and obesity by, first, identifying best practices for decreasing 

weight, BMI, and zBMI in the primary care setting and then implementing an intervention 

utilizing the Johns Hopkins Nursing Evidence Based Practice model. As the management of 

overweight and obesity in pediatrics is a complex issue requiring a multimodal approach to care, 

increased provider identification and diagnosis of patients based on established overweight and 

obesity guidelines coupled with interventions such as nutrition and activity counseling and 

referrals to behavioral intervention clinics and nutritionists should indirectly affect patient weight, 

BMI, and zBMI and improve patient outcomes. The goal was to implement provider 

interventions to increase the frequency of overweight and obesity diagnosis, increase the 

incorporation of multimodal methods of treatment into the primary care setting, decrease the 

time between patient visits, and decrease overweight and obesity in pediatric patients.  

PICOT Question 

Specifically, this project will address the following PICOT question: In patients between 

the ages of five and 12 years of age (P), how does the implementation of primary care provider 

reminders and education (I) compared to current practice (C) impact the diagnosis of overweight 

and obesity, frequency of nutrition and activity counseling, follow-up visit recommendations, and 

number of patient referrals as well as patient weight, BMI, and zBMI (O) over a 12-week period 

(T)? 

Significance of the EBP Project 

 Addressing the growing prevalence of overweight and obesity has become a priority for 

health organizations and governments around the world. Gerards et al. (2011) described it as a 

significant public health problem with highest prevalence in North America, Europe, and the 

Pacific while the United Nations (2019) described it as another form of malnutrition and included 

it in their second sustainable development goal to “end hunger, achieve food security, and 
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improve nutrition and promote sustainable agriculture.” As the prevalence of non-communicable 

disease has now surpassed the threat of infectious disease, primary care providers are poised 

in a unique position to decrease overweight and obesity-associated morbidity and mortality and 

reduce the cost of healthcare (Farpour-Lambert, 2019). 

 Families trust their primary care providers to supply relevant, reliable health information, 

and providers have the responsibility to utilize this trusting relationship to influence healthy life 

change (Daniels & Hassink, 2015). Aligning with the principle of non-maleficence, primary care 

providers have the duty to identify overweight and obesity early in life as not all parents are 

aware that their child is overweight (Taylor et al., 2015). When children experience bullying and 

discrimination, they state that weight becomes a major focus of their lives, and providers have 

the opportunity to promote open communication to affect change (Slade, 2018). According to 

the National Association of Pediatric Nurse Practitioners (2015), pediatric providers should also 

provide age-appropriate anticipatory guidance about food, nutrition, and activity, and they 

should strive to provide continuity of care.  

 Continuity of care must be a priority for effective management of elevated BMI (Nguyen, 

2020). At this clinic, chart audits exposed the inconsistencies of diagnosis and treatment 

options. Without consistent identification of overweight and obesity and a well-defined treatment 

plan, providers have difficulty incorporating effective interventions that influence patient weight, 

BMI, and zBMI in the primary care setting (Sim et al., 2016). Through the introduction of clear 

provider reminders, this project aimed to increase frequency of accurate patient diagnosis of 

overweight and obesity. Through provider education, the project aim was to increase the 

number of children receiving nutrition and activity counseling and decrease the time between 

patient visits as well as increase the number of provider referrals to the on-site behavioral 

intervention clinic and/or a nutritionist as appropriate. The measurable outcomes were 

frequency of diagnosis, number of patient interventions (sub-categorized as nutrition and activity 

counseling and referrals), number of months between recommended follow-up appointments, 
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and finally, patient weight, BMI, and zBMI which should be affected with increased accurate 

identification, diagnosis, and interventions supplied by the provider.  

This EBP project consisted of the identification of best practice, the implementation of 

the intervention based on current literature, the consistent and accurate measurement of 

outcome data, statistical analysis to identify if the intervention yielded a clinical or significant 

change, and a presentation of the results.  
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CHAPTER 2 

EBP MODEL AND REVIEW OF LITERATURE 

Evidence-based Practice Model 

The model chosen to be used for the implementation of this project was the Johns 

Hopkins Nursing Evidence-Based Practice (JHNEBP) model. In this chapter, an overview of the 

model as well as its application to this project will be reviewed. 

Overview of EBP Model 

     The JHNEBP was developed to translate nursing research into nursing practice through 

encouraging nursing leadership and supporting nursing autonomy in the clinical setting. The 

JHNEBP model approaches clinical decision-making through asking questions aimed at 

problem-solving and was designed to aid bedside nurses in implementing EBP. Dang and 

Dearholt (2017) describe the model as “A dynamic, interactive process for practice changes that 

are likely to impact system, nurse and patient outcomes” (p. 44). The JHNEBP model centers 

around three elements: inquiry, practice, and learning, and utilizes the PET process, or practice 

question, evidence, and translation, to accomplish this goal. The PET process is then divided 

into a total of 18 steps that clarify the process and facilitate understanding of the ideal pathway 

to follow as the project progresses. This pathway is not always linear and can be restarted at 

any stage as new inquiries are encountered. The steps of the JHNEBP model embed critical 

thinking, the nursing process, research evidence, and the American Nurses Association 

Standards of Care into the implementation of EBP. As new questions arise, the cycle of inquiry, 

evidence, and translation can be repeated (Dang & Dearholt, 2017).  

     The JHNEBP model begins with inquiry. When a nurse identifies a concern or experiences a 

clinical problem, curiosity is sparked, and the process of inquiry is birthed. Inquiry fosters 

innovation through the collection of qualitative and quantitative data to more clearly define the 
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clinical problem and incorporates the analysis of current research literature to lead to new 

evidence-based solutions to the clinical problem (Dang & Dearholt, 2017). 

     The core of the JHNEBP model is found in the second phase which compiles practice and 

learning through steps in the PET process. The PET process begins with the practice question. 

This is referred to as the PICOT or PICO question which stands for patient, population, or 

clinical problem, intervention, comparison, outcome, and time. The steps progress through this 

practice question stage focusing on recruiting team members, defining the scope of the 

problem, developing the PICOT question, identifying stakeholders, assigning leaders, and 

scheduling team meetings (Dang & Dearholt, 2017). This leads to the “E” or evidence stage of 

the PET process. During this stage, a search for current, quality evidence is performed to 

identify current knowledge of best practice. The steps in this stage include: the search for 

evidence, the critique and quality appraisal of each piece of evidence, and the summary and 

synthesis of the evidence. At this point, team members are also provided with the opportunity to 

inject their input into the process and make recommendations for practice changes based on 

best evidence. The final stage of the practice and learning phase is translation. Translation 

consists of converting evidential knowledge into a best practice intervention. The team decides 

which interventional approach is appropriate for the integration of best evidence into the current 

context and creates a plan to implement the change. This cycle can be repeated if the 

intervention is not realistically feasible, and the inquiry stage can begin anew, the evidence can 

be reevaluated, and then translated into an updated intervention. A graphic representation of 

the JHNEBP model is provided (Figure 2.1) to demonstrate its cyclical and non-linear nature 

(Dang & Dearholt, 2017).  

     The final phase of the JHNEBP model reviews best practices and practice improvements. 

Nursing organizations, such as the American Nurses’ Association, publish the scope and 

standards of nursing and have advanced the science of nursing through their expectation of 

interventions based on evidence. For this reason, policies and protocols must utilize an 
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evidence-based approach to care. The JHNEBP model incorporates this expectation into its 

third phase. Once the evidence has been applied and the practice change has been made, 

outcomes must then be analyzed and evaluated, and the results of the intervention must be 

disseminated. Based on these results, further practice improvements can be made and the 

cycle of inquiry can begin again. In this way, the JHNEBP model also continues to contribute to 

the existing body of evidence and influences future practice changes.     

Figure 2.1 

The Johns Hopkins Nursing Evidence-Based Practice Model (2017) 

____________________________________________________________________________ 

Note. The Johns Hopkins Nursing Evidence-Based Practice Model. Used with permission from 

Johns Hopkins Hospital and Johns Hopkins University School of Nursing. 

___________________________________________________________________________ 
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Application of EBP Model to DNP Project 

     The clinical problem regarding pediatric overweight and obesity management was identified 

by the clinical director of a pediatric primary care center that primarily serves Medicaid patients 

on the northern side of Indianapolis, Indiana. Patients with elevated BMI were frequently 

identified at this clinic. The height and weight of children who saw providers at this primary care 

clinic were entered into the EHR at each visit. This data entry automatically calculated patient 

BM and zBMI. However, patients within the clinic were not consistently treated when their zBMI 

indicated overweight or obesity, and patients did not always visit with same provider. In addition, 

treatment of elevated zBMI in the primary care setting can be challenging, so a multifaceted 

approach utilizing the fluidity of the JHNEBP model should allow flexibility for discovering and 

implementing a workable approach to elevated zBMI. This section will review how the JHNEBP 

model was applied to this project. 

Practice Question 

     As the first step in the JHNEBP model is inquiry, once the clinical problem of elevated BMI 

among pediatric patients was identified by the clinical director, further information had to be 

gathered. During a discussion with the site facilitator, the problem was further delineated as no 

consistent plan of care was followed clinic-wide for the diagnosis and management of pediatric 

overweight and obesity. When elevated zBMI was identified in a patient, it was up to the 

individual provider to decide on a plan of care. As no protocol for weight management existed, 

the treatment of overweight and obesity varied widely among providers, and no continuity of 

care was provided for the patients. Retrospective chart reviews were conducted for a one-month 

time period to identify current provider practices. Of patients between the ages of five and 12 

years old who visited the clinic who had a zBMI calculation greater than or equal to the 85th 

percentile (N = 111), 14% had no documentation indicating diagnosis or intervention for the 

treatment of overweight and obesity. As seen in chapter one, when interventions were provided, 

they were wildly inconsistent.  
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     The clinical director wanted to focus on the reduction of elevated zBMI in these patients, thus 

a PICOT question was formed. Inherent differences in the patient population due to age and 

developmental stage required that the population be narrowed by age. Based on Foster’s 

research study (2018), over a one year timespan, while 1,045 patients between the ages of two 

and four were diagnosed with overweight or obesity, 1,818 children between five and 12 years 

old received this same diagnosis, and 686 children between the ages of 13 and 20. Because 

52.1% of patients identified with overweight or obesity fell within the grade school age group 

and as this age group would provide the largest sample size, the focus of the EBP project aimed 

at the reduction of weight, BMI, and zBMI in children aged five years to 12 years old. The 

intervention required implementation in the primary care office, so patients with surgical options 

for treatment were excluded from consideration. An exhaustive literature search, review, and 

critique was then performed with the goal of identifying best practice for the treatment or 

management of elevated weight parameters among grade school pediatric patients in the 

primary care setting. As a result of the evidence obtained, the PICOT question that was formed 

was: In patients between the ages of five and 12 years of age (P), how does the implementation 

of primary care provider (PCP) reminders, education, and guidelines (I) compared to current 

practice (C) impact the diagnosis of overweight and obesity, frequency of nutrition and activity 

counseling, follow-up visit recommendations, and number of patient referrals as well as patient 

weight, BMI, and zBMI (O) over a 12-week period (T)? 

Evidence 

     Evidence for the intervention was gathered through a thorough search of current literature, 

and the results were discussed with the clinical director and the site facilitator. The specifics of 

the literature search are clearly delineated in the section of the project entitled “literature search” 

as well as the evidence summary table (see Table 2.1). A rapid appraisal of the evidence was 

performed utilizing the Melnyk & Fineout-Overholt Rapid Appraisal Tool (2019). The literature 

was then critiqued and synthesized using the JHNEBP model before developing 
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recommendations for a change in practice based on the best current evidence (Dang & 

Dearholt, 2017). High quality literature that included feasible interventions for this clinical context 

were included as evidence, and an intervention for practice was decided upon based on best 

practice as well as input from key stakeholders at the primary care project site.  

Translation 

     While the JHNEBP model aims to ease the translation of research evidence into practice, the 

implementation of this intervention within a fast-paced clinic with limited financial resources 

created a unique set of challenges. To complicate the implementation of patient education, 

many of the patients were Spanish-speaking only while the providers were English-speaking 

only. The potential for increased interpreter burden also needed to be considered with project 

implementation. To address these potential challenges, the clinical director, residency program 

director, and site facilitator as well as clinical staff were invited to provide input into the feasibility 

of the intervention in the context of their clinical situation. The outcomes of the intervention were 

evaluated through statistical analysis which compared changes in the weight, BMI, and zBMI 

scores of overweight and obese patients through retrospective analysis of patient charts 

compared to results experienced during the implementation of a multifaceted approach to 

weight management. The results were then disseminated to the clinical site as well as 

presented through a university-reviewed poster presentation and EBP project report. 

Strengths and Limitations of EBP Model for DNP Project 

     As the JHNEBP model was built to facilitate the implementation of research into practice, it 

had numerous strengths. First, the model was easy to use. The tools provided for the model 

lead the project leader through a series of questions and guidelines that helped to provide clarity 

for the project goals. The model also provided a systematic approach with checklists to ensure 

that steps or stages were not overlooked or forgotten. This was a vital aspect of the model 

during this project implementation as the project leader had little to no experience implementing 

an EBP project. Another strength of the model was that it aided in designing interventions based 
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on research evidence which supplied the project with scientific credibility. This basis in evidence 

provided the project leader with the ability to approach the change with confidence and present 

a convincing case for change in practice. Thirdly, the structure of the model allowed flexibility as 

new issues or questions arose and allowed a recycling through the phases of inquiry, practice 

question, and best practice as well as the core stages in phase two of practice question, 

evidence, and translation. Because reduction in overweight and obesity requires a multimodal 

approach, this flexibility allowed the project to be changed as necessary. This process also 

allowed for the development of sustainability. Because new problems can be addressed with 

flexibility, they have the potential to be addressed before the project leader is no longer at the 

clinical site, which may assist in the sustainability of the intervention.  

     The limitations of the JHNEBP model were few. First, it was designed to be used by bedside 

nurses who were readily exposed to straightforward clinical problems and may not be as easily 

utilized for complex organizational or practice changes. However, the established checklist 

system allows for implementation on a large or small scale. While the investment of 

stakeholders is essential to any practice change, one other potential limitation to the model is 

the inability to move forward with a practice change if extraneous concerns from stakeholders 

generate a constant recycling of the process. To minimize this, stakeholders should be identified 

from the beginning as those who are invested in making a practice change. 

     In summary, the JHNEBP model was a reliable tool for implementing research into practice 

through its cyclical process of practice questions, evidence base, and translation. Ease of use 

allowed even the inexperienced project leader to follow set guidelines that could lead to 

enhanced clinical practice and improved patient outcomes. 

Literature Search 

Sources Examined for Relevant Evidence 

     An extensive search of library databases was performed to identify interventions that would 

affect BMI in overweight and obese pediatric patients between the ages of five and 12 years old 
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as well as “hand-searching” through journals and citation chasing. The searches were refined 

several times throughout the process with the input of the class cohort and aid of a librarian 

from Valparaiso University. The fine tuning of this process was completed to reveal the most 

relevant information on this topic. 

Joanna Briggs Institute  

     Several searches were performed in the Joanna Briggs Institute (JBI) database. JBI 

publishes peer-reviewed evidence summaries and systematic reviews to provide researchers 

with high level evidence. Terms used for this search were pediatric or child or children or 

pediatric and BMI or body mass index or overweight or obese or obesity with limiters of the 

English language and publication within the last ten years. The final search of this database 

generated 231 results. Thirteen of these articles were relevant to the subject, four of which met 

inclusion and exclusion criteria and were included in the review. 

Cochrane Library 

     An identical search to the JBI search was performed in the Cochrane Library database of 

systematic reviews. The Cochrane database includes systematic reviews, protocols, editorials, 

and supplemental materials. The final search of this database generated 50 results. Eight of 

these articles were considered relevant to the project, three of which were chosen to be 

included in the review based on inclusion and exclusion criteria. 

PubMed 

     A search was also performed in the PubMed database which is a collection of MEDLINE 

biomedical literature, scientific journals, and online books. The terms used in this search were 

pedi* or child* or paediatric and BMI or body mass index or overweight or obes* and 

intervent* or treat* or strateg* or best practice or manag* and primary care or primary health 

care or primary healthcare. Results were limited to publications within the last five years, 

English language, Children ages six to twelve years old, clinical trials, randomized controlled 

trials (RCTs), systematic reviews, and meta-analysis. This search yielded 349 results of which 
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33 were considered relevant to the project and 10 met inclusion and exclusion criteria and were 

included in the literature review. 

TRIP Medical Database 

     The next search was conducted in the TRIP medical database which includes high quality 

clinical research and national guidelines. Results were limited to United States guidelines that 

had been published within the last five years. Terms used included ped* or child* and BMI or 

body mass index or overweight or obes*. This yielded 199 results of which 8 were considered 

for inclusion in the literature review. The final number selected for use in the literature review 

were three. 

CINAHL 

     The CINAHL database focuses on the best literature available in nursing and allied health. 

The search terms for this database were pedi* or child* or paediatric and BMI or body mass 

index or overweight or obes* and intervent* or treat* or strateg* or best practice or manag* or 

decreas* or reduc* and primary care or primary health care or primary healthcare. Limiters 

included publications within the last five years, scholarly, peer-reviewed articles, the English 

language, and ages six to 12 years. This database was search as well and generated 265 

results of which 48 were relevant to the project, and two were included in the review. 

Citation Chasing 

     To ensure that a thorough search was completed, citation chasing was performed on a 

minimum of five articles. The project leader determined which articles were citation chased 

based on their use as supporting evidence related to pediatric overweight and obesity. If the 

articles appeared to provide current, applicable knowledge on the problem, a search was 

performed to locate the primary research. Of the articles from the performed literature search, 

five articles contained 21 references that appeared relevant to the subject were chosen. These 

21 articles were citation chased as potentially relevant; however, only three of these articles 

were able to meet all inclusion and exclusion criteria and were included in the literature review.  
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Hand Searched 

     Two journals focused on pediatric care were hand searched, BMC Pediatrics and Pediatrics. 

Journal articles from the last five years were included in the search, and a total of 284 pieces of 

evidence were evaluated. However, none of these articles were selected for use. 

Table 2.1 

Summary of Literature Search 

____________________________________________________________________________

 

Note. Review of literature search with summary of level and quality of evidence.  

____________________________________________________________________________ 

Inclusion and Exclusion Criteria 

     Because this project focused on pediatric patients between the ages of 5 and 12 years, 

studies that focused on infants, toddlers, preschoolers, adolescents, and adults were excluded. 

Other exclusion criteria included studies that were focused on school-based or community-

based interventions as well as surgical interventions as these cannot be completed within the 

primary care setting. Group interventions were also excluded due to the ongoing COVID-19 

pandemic. As this project is addressing generalized elevation of BMI in pediatric patients, 
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studies that were focused on addressing BMI in relation to specific conditions such as Down’s 

syndrome were also eliminated, and single studies that targeted obesity prevention alone were 

excluded. Furthermore, drug interventions to address elevated pediatric BMI were not included 

as pharmacological interventions are not recommended for this age group (Canadian Task 

Force on Preventative Health Care, 2015). Studies that lacked validity, reliability or applicability 

according to Melnyk and Fineout-Overholt’s Rapid Critical Appraisal tool were also eliminated 

from the body of evidence (Melnyk & Fineout-Overholt, 2019).  

     Systematic reviews with a focus on overweight or obesity prevention were included if any of 

the evidence within them focused on reduction of elevated BMI, and studies that did not 

differentiate between age groups but did solely address pediatric overweight, obesity, or 

elevated BMI were included. Evidence was also required to have BMI, zBMI, or weight recorded 

in their statistical analysis. Studies that focused on part, but not all, of the designated age group 

also met inclusion criteria.  

Levels of Evidence 

 Once the exhaustive search and brief reviews were completed, 130 pieces of evidence 

remained to be further analyzed. Of these, 28 met both inclusion and exclusion criteria and were 

pertinent to the PICOT question. The remaining pieces of evidence were then evaluated for 

validity, reliability, and applicability. Three articles were eliminated due to lack of validity, 

reliability, or applicability which left 25 pieces of evidence for full appraisal.  

 

 

 

 

 

 

 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 23 

 

Figure 2.2 

Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flowsheet 

____________________________________________________________________________ 

Note. PRISMA flowsheet of literature search pertaining to interventions for overweight and 

obesity in pediatrics. 

____________________________________________________________________________ 

Appraisal of Relevant Evidence 

     Level of evidence was determined using Melnyk and Fineout-Overholt’s (2019) levels of 

evidence pyramid. The evidence appraisal was then conducted with the appraisal tool from the 

JHNEBP model to rate it as high quality, good quality, or low quality. (Dang & Dearholt, 2017).  

A majority of high level, quality evidence was discovered.  

     Melnyk & Fineout-Overholt (2019) view EBP through the lens of a combined knowledge 

approach using clinical expertise, patient experience, and research. They separate evidence 
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into seven levels with level one being considered the strongest. Level I consists of the 

compilation of evidence from systematic reviews and meta-analysis of all relevant RCTs. Level 

II contains evidence from well-designed RCTs while level III evidence consists of well-designed 

studies that are not randomized. Case-control and cohort studies are level IV, and systematic 

reviews of descriptive and qualitative studies would be considered level V evidence. Level VI 

evidence derives from a singular descriptive or qualitative study. Expert opinion is the final level 

of evidence, level VII, which is weakest. 

     While level I evidence is considered the strongest, evidence must also be appraised for its 

quality to ensure that it is the best evidence. For example, descriptive studies may be 

considered as a level VI on the level of evidence, but they may still contain quality evidence that 

can be more valuable in practice than a level II RCT that was erroneous in its statistical 

analysis, and therefore, a low quality study. The JHNEBP model tool was chosen to complete 

this appraisal. The JHNEBP tool rates evidence as high quality, good quality, or low quality 

based on a set of questions that are specific to each evidence type (see Appendix A). These 

questions were applied to each piece of evidence to determine quality (see Appendix B). While 

the JHNEBP appraisal tool can be somewhat subjective in nature, it provides an excellent 

guideline for appraising the quality of evidence.  

Level I Evidence 

     American Psychological Association, Clinical Practice Guideline Panel (APA, 2018).  

This guideline was considered level I evidence based on its nature as a clinical guideline, and 

its aim was to provide evidence-based recommendations for behavioral weight management 

among children and adolescents. The panel examined 101 efficacy trials before they arrived at 

their recommendations. This guideline was also appraised as high-level evidence according to 

JHNEBP criteria. 

     Brown et al. (2019). This article was gathered from Cochrane Library and is a systematic 

review with the purpose of examining the effectiveness of physical activity and diet on pediatric 
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BMI for the prevention of obesity among patients who already meet the criteria for overweight. 

This review included 153 RCTs from the United States, Europe, and other upper-middle income 

countries with exception of one study which focused on a lower-middle income country. Half of 

these studies focused on six to twelve-year-old children and the results were delineated by age 

groups. While Brown et al. (2019) considered the majority of the RCTs in this study to be of low 

quality, the review itself has a received a high quality rating according to JHNEBP parameters.  

     Canadian Task Force on Preventative Health Care (2015). Another high-quality evidence 

guideline examined the primary and secondary prevention of obesity and provided 

recommendations for practitioners in their treatment of overweight and obesity in pediatric 

patients between two and 17 years of age. A panel of research experts performed an analysis of 

a collection of RCTs using the Grading of Recommendations Assessment, Development and 

Evaluation system to ensure their recommendations were of adequate quality and based on 

EBP. These research studies included behavioral interventions, interdisciplinary teams, 

pharmacological interventions, and surgical interventions.   

     Chai et al. (2019). The purpose of this high-quality systematic review was to synthesize 

evidence related to improving childhood weight-related outcomes via family-based behavioral 

interventions and was a high-quality article as it was a compilation of systematic reviews and 

meta-analysis. Databases were searched between 1990 and May 2016 with a population of 

children less than 18 years of age who were overweight or obese and were treated with an 

intervention to affect weight-related outcomes such as BMI, body fat percentage, and waist 

circumference. This search yielded 14 systematic reviews and meta-analyses published 

between 2004 and 2015 and contained a total of 47 independent trials from 16 countries. Chai 

et al. (2019) determined the quality of the systematic reviews by use of the Grading 

Recommendations Assessment, Development and Evaluation system.  

     Fong (2020). This high-quality evidence summary consisted of 11 pieces of evidence with 

the aim of discovering the effectiveness of dietary, physical activity, and lifestyle modifications 
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on the prevention of obesity in children. Four pieces of evidence in this review addressed the 

reduction of obesity or weight parameters. The first was a multifaceted intervention focused on 

mentoring, parent participation, reminders, web-based weight management, and feedback while 

the second compared diet-only interventions to diet combined with exercise. The third also 

addressed lifestyle changes with a dietary element plus exercise and affected positive weight 

change, and the final piece of weight reduction evidence examined how a mobile health app in 

Sweden affected body weight, improved food choices, or increased activity levels.  

     Loveman et al. (2015). This Cochrane systematic review was conducted to analyze 

effectiveness of delivering parent-only interventions that were focused on diet, activity, and 

behavioral interventions. These children were required to be between five and 11 years of age 

and were overweight or obese. This high-quality level review examined 20 RCTs that had a low 

evidence base and high attrition rates. BMI was the most often reported statistic and the length 

of follow-ups varied from six months to two years.  

     Mead et al. (2017). The purpose of this review was to examine the effectiveness of diet, 

physical activity, and behavioral interventions for decreasing weight in children between six and 

11 years of age who were identified as overweight or obese. This high-quality review consisted 

of 70 RCTs which included 64 integrated, multifaceted interventions (variants of behavioral 

modification, diet, and activity levels) to effect weight reduction which was measured by the BMI 

or zBMI of overweight or obese children. Length of study varied between six months and three 

years.  

     National Institute for Health and Care Excellence (NICE, 2015). This high-quality 

guideline was created to design a quality intervention for the treatment of obesity by informing 

government and healthcare systems of recommended practices. NICE guidelines were created 

based on the expert review of a collection of observational, cohort, and cross-sectional studies 

as well as the input of public stakeholders after consultation and were intended for use by health 

professionals, patients, and care providers.   

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 27 

     Nyugen (2020). This good-quality level evidence summary sought to examine the most 

effective way to prevent obesity in children. The focus of the study was on a singular systematic 

review of 153 RCTs which was separated by age group.  

     Nnaji (2019). Another evidence summary with a high-quality rating attempted to identify the 

best parent-centered intervention for the prevention and treatment of overweight and obesity in 

children. While the systematic reviews within this summary primarily focused on interventions 

within the community setting, some of the recommendations were applicable to the primary care 

setting, therefore, it was included in this project.  

     Scottish Intercollegiate Guidelines Network (SIGN, 2010). This high-quality national 

guideline was created to address the growing obesity epidemic through designing guidelines for 

the prevention and treatment of obesity in children and adults. SIGN guidelines were derived 

through an equality impact assessed methodology which could be found on their website.  

     United States Preventative Services Task Force (USPSTF, 2016). Another high-quality 

national guideline was set forth by the USPSTF, and it provided PCPs with recommendations 

regarding the treatment and management of children with obesity. Recommendations by the 

USPSTF were based on the current body of scholarly, peer-reviewed evidence and undergo 

rigorous review by members of the USPSTF who first submitted a disclosure regarding any 

potential conflicts of interest.  

     University of Michigan, Obesity Guideline Team (2020). This high-quality evidence 

guideline was created by the University of Michigan to both prevent obesity as well as provide a 

guideline for the management of obesity and overweight. To reach their recommendations, their 

team conducted an English-language literature search of systematic reviews from 2008-2012 for 

people ages two years and above. The resulting recommendations were then made with the 

goal of decreasing weight gain as patients grew taller.  

     Of the 25 articles that were chosen for the literature synthesis for this project, 13 were 

considered level I evidence. Of these 13 level I sources, 12 were ranked as high-quality 
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according to the JHNEBP model appraisal tool while the remaining one would be considered as 

good-quality. The rest of the gathered evidence falls below level I. 

Level II Evidence 

     Farpour-Lambert (2019). The first piece of level II evidence was a high-quality RCT 

comparing the effectiveness of standard care to a six-month lifestyle intervention of either 

individual or group therapy with results calculated by patient BMI z-scores. This sample included 

74 pre-pubertal children who had been diagnosed with obesity defined as a BMI greater than 

the 97th percentile for age and weight. The children were recruited over four years at the Obesity 

Clinic of the Children’s Hospital of Geneva and were assigned to two random groups. The 

intervention group (n = 52) was split into two further groups who were scheduled for either 35 

hours with a multidisciplinary team or three hours with a dietician and four hours with a 

pediatrician over the course of six months. In addition to their appointments with the specialists, 

children in the intervention groups were to participate in a weekly program focused on physical 

activity. The control group (n = 22) received the standard of care.  

     Fleischman et al. (2016). A good-quality randomized crossover pilot study was performed to 

compare the BMI changes between one group that received PCP in-office visits in addition to 

obesity specialist tele-health visits and another group that received in-office PCP clinic visits 

only. The PCP and the obesity specialists also conducted regular tele-communication visits with 

one another to ensure clear communication among providers. Patients were required to be 

between 10 and 17 years of age, and they were randomized into groups. The sample (N = 40) 

was recruited from Wareham Pediatric Associates and Boston Children’s Hospital. While group 

one received specialized tele-health visits from obesity specialists along with in-office PCP visits 

during the first six months, group two received only PCP visits for the first six months. After the 

initial six months, this process was reversed, and group two had tele-health visits from 

specialists and their PCP while group one only had visits with the PCP. This study received a 

good-quality rating due to its literature review consisting of articles older than the last five years 
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and lack of discussion regarding the validity of the instrument used. Although expected as this 

was a pilot study, the sample size was also insufficient. 

      Forsell et al. (2018). This retrospective RCT was of good-quality as it lacked a sufficient 

sample size, the literature review consisted of articles greater than five years in age, and it did 

not address patient demographics between groups. This RCT examined the four-year outcome 

of children with obesity who were assigned to lifestyle treatment programs at four primary health 

centers in western Sweden. The sample consisted of 64 children between the ages of eight and 

13 who were diagnosed with obesity and were randomly assigned to two intervention groups for 

a period of 12 months. They were all treated with non-stigmatizing motivational interviewing (MI) 

with elements of cognitive behavioral therapy. Group one was managed by a dietician, a nurse, 

and a physiotherapist with four appointments each. The physiotherapist was also able to 

provide incentives to the participants. The second group was treated by only a nurse and a 

dietician who each had six appointments with the patient.  

     Parra-Medina et al. (2015). A good-quality, randomized pilot study was conducted to 

determine the effectiveness of interventions for Hispanic patients in the pediatric primary care 

setting. A convenience sample was recruited from a federally funded health clinic in New 

Braunfels, Texas and included 236 participants, making up 118 parent-child pairs. Sample 

inclusion criteria were Hispanic origin, between five and 14 years of age with a BMI greater than 

the 85th percentile, access to a telephone, and one parent who agreed to participate. Exclusion 

criteria included any sort of cardiovascular, gastrointestinal, or pulmonary diseases as well as 

any identified handicap. The participants were randomized into groups by dyads, and control 

and experimental groups both received a Healthy Lifestyle Prescription from their PCP which 

taught about 11 healthy lifestyle choices. Needed behavioral interventions were identified 

through parental self-reported behavioral information which was then run through an algorithm. 

This generated patient-specific recommended interventions, which were placed in the patient’s 

chart for PCP review at the appointment. All patients were then prescribed two diet strategies 
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and one physical activity strategy. In addition, the intervention group completed face-to-face 

counseling with a master’s level health educator, a monthly telephone counseling call, and 

newsletters (four per month). This study received a good-quality rating based on its use of 

research greater than five years old, its insufficient sample size, and its lack of discussion 

regarding instrument validity.  

     Resnicow et al. (2016). The purpose of this RCT was to incorporate brief MI into the primary 

care setting to influence a reduction in patient BMI. Forty-two primary care offices were recruited 

from the American Academy of Pediatrics’ Pediatric Research in Office Settings network and 

participated in a two types of MI. 645 children were eligible to participate and cluster 

randomization was used to separate them into three groups. Group one (usual care) had BMI 

measured at the start, one year, and two years after intervention initiation at regular annual 

appointments. Group one PCPs received one-half day instruction on MI and a set of pediatric 

obesity guidelines. Group two received one and a half days of training on MI and behavioral 

therapy, a MI DVD, and the PCPs were required to make at least three patient MI appointments 

in year one and one in year two during the study. Group three was similar to group two with the 

addition of provider training from a registered dietician. This article received a JHNEBP 

evidence rating of good quality because it utilized evidence greater than five years of age, did 

not address patient demographic similarities, and did not discuss instrument validity or reliability.  

     Sepulveda et al. (2019). Another randomized-controlled pilot study was considered high-

quality and was completed among Hispanic patients. This RCT tested the effectiveness, 

affordability, and feasibility of the ENTREN-F program which is based on psychosocial family-

based behavioral interventions as compared to the ENTREN program within a primary care 

setting. The ENTREN program consisted of nine bi-weekly, two-hour sessions with children 

followed by three additional biweekly three-hour appointments that included the child and the 

family. The program included cognitive behavioral therapy as well as MI and addressed 

nutrition, physical activity, unhealthy behaviors, self-esteem, emotional regulation, and social 
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skills (Sepulveda-Garcia, 2020). ENTREN-F consisted of the same sessions as the ENTREN 

program with the addition of six two-hour appointments that focused on family communication 

and environment and three additional two-hour sessions that included both the family and the 

child (Sepulveda-Garcia, 2020). Inclusion criteria for the study included the ability to speak 

Spanish well, a BMI percentile greater than 85, and aged eight to 12 years. A total of 70 

participants were randomly assigned to ENTREN or ENTREN-F groups and completed pre-

intervention, post-intervention, and six-month post-intervention surveys.  

     Sim et al. (2016). To examine the effectiveness of brief primary care intervention on the BMI 

of pediatric patients, a high-quality systematic review and meta-analysis was performed 

analyzing 10 RCTs and two quasi-experimental studies. The studies included children between 

the ages of four and 18 who qualified as overweight or obese. The studies were selected based 

on the generation of zBMI scores and were required to compare an office-based weight 

management program to any other sort of weight management intervention. Interventions 

involving MI and nutritional education were provided by health educators with the minimum of a 

bachelor’s degree. 

     Taveras et al. (2017). Another high-quality RCT was performed to determine the effects of 

two clinical-community interventions on BMI z-scores, quality of life, and parental 

empowerment. Six primary care clinics in Massachusetts recruited 721 children between the 

ages of two and 12 for this study. They were required to have a BMI greater than the 85th 

percentile with measurements to be collected at baseline and then again at one year. After 

randomization into groups, group one (n = 361) received enhanced primary care which included 

flagging those with a BMI greater than the 85th percentile, use of clinical tools for weight 

management, parental education, a neighborhood resource guide, monthly texts for public 

behavioral change resources, and links to the Let’s Move program. The Let’s Move program 

was an initiative begun by First Lady Michelle Obama to address the prevalence of childhood 

obesity and encourage healthier lifestyles (White House Task Force on Childhood Obesity, 
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2010). The program had five main ideals: “Creating a healthy start for children, empowering 

parents and caregivers, providing healthy foods in schools, improving access to healthy, 

affordable foods, and increasing physical activity” (White House Task Force on Childhood 

Obesity, 2010) The second group (n = 360) received individualized coaching that was specific to 

the patient’s social and environmental influences. Trained health coaches utilizing MI 

techniques contacted families every other month for the first year and helped them to identify 

resources in their community that could help them make a change. Two text messages or 

emails per week containing additional education were sent to these families as well as standard 

mail after each coaching session. Families were also offered a free, one-month membership to 

the YMCA and an invitation to a healthy grocery program. 

     Taylor et al. (2015). This good-quality RCT was conducted to identify if a two-year family-

oriented program that included frequent provider contact with limited involvement reduced 

weight gain more than the standard of care interventions. A convenience sample of 260 

overweight and obese patients between the ages of four and eight with a BMI greater than the 

85th percentile were randomized into two groups. A control group that met with a trained 

researcher for 30 to 45 minutes discussing diet and activity levels, received general advice on 

screen time reduction and appropriate sleep habits, and had a follow-up appointment in six 

months at which no additional education was provided. The intervention group received a 

singular multidisciplinary consult session with a mentor, parent, dietician, exercise specialist, 

and psychologist. These patients also attended brief appointments with a nutritionist and an 

exercise specialist every month for the first year and appointments every three months for the 

duration of the second year. During this time, behavioral interventions and goals were 

discussed. A good-quality rating was applied because this RCT lacked demographic data as 

well as discussion regarding instrument reliability and validity. The literature review also 

included articles greater than five years old.  
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     Wylie-Rosett et al. (2018). This high-quality RCT was conducted to determine the 

effectiveness of implementing the recommendations of the American Academy of Pediatrics 

(AAP) for the management of overweight and obesity into the pediatric primary care context. 

The sample of 366 children between seven and 12 years of age was randomly assigned to a 

control group that received standard care or an intervention group that received standard care 

plus eight core behavioral intervention sessions focused on nutrition and fitness. Core sessions 

provided patients and caregivers with education on introducing a weight management plan into 

the family, identification of food groups, reading nutrition labels, planning shopping trips and 

avoiding sugary drinks, learning about fruits and vegetables, addressing stress and self-esteem, 

increasing activity and decreasing screen time, and limiting fast-food. Participants were followed 

over a period of 12 months, and while the intervention group yielded greater results, both 

groups experienced a significant reduction in BMI.  

Level V Evidence 

     Gerards et. al (2011). This good-quality, systematic review of observational qualitative 

studies focused on the treatment and prevention of obesity through the examination of parenting 

styles. This systematic review was considered good-quality according to JHNEBP standards as 

its literature review exceeded five years of age, and it had an inadequate sample size. Four 

studies were analyzed. Three of these addressed parents and children while one addressed 

only parents. The intervention duration ranged from nine weeks to six months, and all yielded 

low to moderate effects on a minimum of one weight outcome.   

Level VI Evidence 

     Jortberg et al. (2016). The final study included in this review is a good-quality, interventional 

pilot study that was conducted in 29 primary care clinics in Colorado of which 18 were in an 

urban setting and 11 were rural. The study was completed to discover if changes in BMI, blood 

pressure, or lifestyle factors occurred when PCPs and staff incorporated childhood obesity 

interventions into their care. PCPs at each clinic identified eligible patients between six and 12 
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years of age who had a BMI greater than the 85th percentile and invited them to the study and 

participation in the Fit Family Challenge (FFC), Families also completed a web questionnaire 

called HeartSmart Kids. The FFC consisted of a weekly meeting with the FFC care manager, 

the setting of weekly goals with the FCC care manager, monthly group visits with other parents 

or family members of the participant, and monthly collection of weight, height, blood pressure, 

and lifestyle factor information. This study was ranked as good quality because it failed to 

discuss the validity of its instrument, had a literature review including articles greater than five 

years old, and had a response rate of less than 25% on its survey.   

Construction of Evidence-based Practice 

Synthesis of Critically Appraised Literature 

     With the review of literature completed, the findings of the evidence were synthesized to 

determine best practice for decreasing BMI in pediatric patients. After evidence themes were 

identified, evidence was categorized by nutrition and activity interventions, interventions based 

on grouping, behavioral interventions, and technological interventions. 

Nutrition and Activity Interventions 

     In the literature, diet and nutrition were frequently identified as approaches to weight 

management in children with overweight or obesity (Brown et al., 2019; Farpour-Lambert, 2019; 

Fong, 2020; Resnicow et al., 2016). Activity, including both the increase of physical movement 

and the reduction of sedentary practices, was also frequently discussed (Brown et al., 2019; 

Nguyen, 2020), and at times, researchers combined these approaches in attempt to affect 

change (Brown et al., 2019; Fong, 2020; Mead et al., 2017; Nnaji, 2019; SIGN, 2010; Taylor et 

al., 2015; UOM, Obesity Guideline Team, 2020; Wylie-Rosett et al., 2018).  

     Diet Only. In a Cochrane systematic review by Brown et al. (2019), dietary management of 

weight was compared to activity interventions as well as combined activity and diet 

interventions. The review concluded that while increasing physical activity reduced BMI by 

approximately -0.10kg/m2, it had little effect on zBMI while diet with physical activity affected 
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zBMI (mean deviation [MD] of -0.02). Diet interventions alone did not yield a statistically 

significant reduction in participant BMI or zBMI. Any dietary intervention was an inclusion 

criterion for this systematic review without differentiating type of diet. This aligns with the 

findings of Fong (2020) who examined a RCT comparing diet only versus diet with exercise 

interventions, and diet alone was found to be less effective than the combined intervention. 

Types of dietary interventions were not delineated.  

     Activity Only. When Brown et al. (2019) analyzed evidence from 153 RCTs, the findings 

from 14 RCTs indicated with moderate certainty that increasing physical activity decreased 

participant BMI but did not affect zBMI scores. The findings of Brown et al. (2019) reinforced 

activity interventions without a focus on diet as their results found no difference in BMI or zBMI 

scores when diet and activity interventions were combined. This remains clinically significant 

because a reduction in BMI still signifies that a child is closer to achieving an ideal weight. ZBMI 

is much more difficult to affect as it is a percentile based on height, weight, gender, and age. As 

a result of an analysis of a systematic review of 153 RCTs, a JBI evidence summary 

recommends treatment aimed at addressing physical activity for the reduction of obesity in 

children six to 12 years of age (Nguyen, 2020).  

     Diet Plus Activity. Taylor et al. (2015) found that incorporating MI into the discussion of diet 

and activity changes did not yield statistically significant results; however, a slight reduction in 

zBMI was experienced. This finding aligns with Fong (2020) who found that exercise combined 

with dietary changes is effective for weight change. The University of Michigan (2020) 

guidelines recommended a focus on lean meats, increased fruit, vegetable, and dairy intake and 

decreased high fat foods. SIGN’s (2010) management of obesity guidelines also included 

decreasing total energy intake while increasing physical activity levels and reducing sedentary 

activity. Similarly, the study by Wylie-Rosett (2018) determined that monthly sessions focused 

on diet and fitness yielded statistically significant reductions in patient BMI. In addition, JBI 
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recommends that nutrition and activity education be provided in the primary care setting for a 

minimum of six months to reduce patient BMI (Nnaji, 2019).  

Interventions By Group 

     The integration of interventions such as nutrition and activity education into primary care has 

been attempted through multiple means. While some primary care offices have the capacity to 

initiate multidisciplinary interventions, other offices seek to minimize professional support while 

positively influencing patient outcomes through family-based or parent-based interventions. 

Research in the literature reflects these various methods. 

     Multidisciplinary interventions. Taylor et al. (2015) compared a usual care control group 

receiving education on proper diet and exercise levels to a multidisciplinary consulting session 

that involved a patient mentor, parent, dietician, exercise specialist, and psychologist. When 

measured at two years, the intervention group experienced a greater reduction in BMI; however, 

it did not differ in a statistically significant amount from the control and was associated with a 

much higher cost level. Outcomes in both groups were reported at 12 months and two years. 

The BMI z-score difference when comparing the control group to the intervention group was 

0.12. While not statistically significant, the reduction indicates a decrease in weight gain for 

height (Taylor et al., 2015). 

 Forsell et al. (2018) also conducted a RCT using interdisciplinary teams which aimed at 

a reduction in BMI with analysis at 12 months and after four years. The outcome at the end of 

four years nearly mirrored the outcome at the end of the 12-month intervention. At the end of 

the four years, the mean change in BMISDS was -0.37 when the two groups were combined. 

When statistically separated by intervention group, in the nurse, dietician, physiotherapy group 

the BMISDS was -0.50, and in the nurse/dietician group, it was -0.26 (p = 0.25) There was no 

statistically significant difference between the groups (Forsell et al., 2018). 

Additionally, a reduction in BMI was found in the RCT conducted by Farpour-Lambert et 

al. (2019) who engaged patients with either a multidisciplinary team consisting of a pediatrician 
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and a dietician plus physical activity or the control group who received only an appointment with 

a pediatrician every three months. BMI and BMI z-scores were measured and compared to the 

control group after six months. The BMI mean and BMI z-score reduction for individual delivery 

by the multidisciplinary team versus standard pediatrician care only were 0.21 and 0.06 

respectively (p = 0.48) at six months and 0.31 and 0.02 (p = 0.49) at 12 months. While both 

groups showed improvement, there was no significant BMI differences between the intervention 

group and the control group after six or 12 months leading to the conclusion that 

multidisciplinary individual care is not a cost-effective way of reducing patient BMI (Farpour-

Lambert, 2019). However, the results were clinically significant. Clinical significance guidelines 

remain to be established in pediatric overweight and obesity, but one recommended definition 

was a reduction in BMI z-score between 0.01 and 0.10 (Kolsgaard et al., 2011.  

Resnicow et al. (2016) also achieved clinically significant results when a dietician was 

part of the interdisciplinary team. The study concluded that there was a statistically significant 

difference between the BMI of group one in which PCPs received a half day of education on MI 

and treatment guidelines and group three who receive a day and a half of training about MI and 

behavioral therapy as well as a MI DVD, training from a registered dietician, and follow-up 

requirements (p = 0.02). A non-significant difference was found between group one and group 

two (p = 0.11) who received the same interventions as group three with exception of the training 

by a registered dietician. After two years, the BMI results were: group one had a BMI percentile 

of 90.3, group two achieved a BMI percentile of 88.1, and group three finished with a BMI 

percentile of 87.1. While the children in all three groups still qualified as overweight, this 

reduction is BMI percentile remains clinically significant (Resnicow et al., 2016). The high 

intensity interventions of multidisciplinary teams yielded significant results but raised questions 

of cost, time constraints, and sustainability as a standardized intervention.  

     Family-based Interventions. Several studies examined the effects of family-based 

interventions on BMI, zBMI, and weight. Jortberg et al. (2016) initiated the FFC which 
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incorporated a monthly meeting with family members and parents. The family was challenged to 

implement lifestyle changes together. When participants remained in the program for greater 

than six months, they experienced significant improvement in BMI (p = 0.0001), and an 

improvement was also seen in BMI z-scores when participants remained in the program for at 

least nine months (p = 0.0329). In both rural and urban settings, PCPs were able to affect 

changes in pediatric weight through identification of elevated BMI and initiation of weight 

management interventions. SIGN (2010) also recommended involving family in the patient care 

plan but did not provide specified interventions. The treatment recommendations by SIGN 

(2010) were as follows: Initiate lifestyle interventions, decrease total energy intake, increase 

physical activity, decrease sedentary practices, involve the family in patient care, and implement 

behavioral modification interventions that incorporate stimulus control, self-monitoring, goal 

setting, problem solving, and rewards for achieving goals.  

According to NICE (2015) guidelines which address the treatment of obesity in children 

in a primary care health clinic, NICE recommended involving both the patients and their family 

members in the plan of care and providing them with information on lifestyle change programs 

in their area and encouraging their use. In a pilot RCT, participants demonstrated a significant 

reduction in BMI when ENTREN-F, a psychosocial, family-based intervention was initiated in the 

primary care setting (Sepulveda et al., 2019). Both the ENTREN and ENTREN-F groups 

reported high satisfaction rates by the parents and reduced BMI, but the ENTREN-F group was 

more successful at lowering patient BMI by a mean score of -0.19 (p = 0.85). In addition, 

program compliance rates were higher in the ENTREN-F group with an 86.6% participation rate 

versus a 62.5% participation rate in the ENTREN group. While results were not statistically 

significant, this reduction in BMI could be considered clinically significant (Sepulveda et al., 

2019). Overall, the evidence indicated that family involvement in patient interventions for weight 

management helps to reduce BMI. 
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     Parent-centered Interventions. The literature also contained several interventions focused 

on parental behaviors. In a Cochrane’s Library systematic review, Loveman et al. (2015) 

compared results from RCTs focusing on parent-only interventions to several other treatment 

approaches including parent-child interventions, wait list control groups, and minimal contact 

groups.  Parent-only interventions resulted in no significant change (p = 0.56) when compared 

to parent-child interventions while parent-only interventions compared to wait list control groups 

did yield statistically significant results (p = 0.04). When parent-only interventions were 

compared to a minimal contact control group, the changes were not significant (p = 0.81) 

leading to the conclusion that parent-only interventions were more effective when a wait list 

study design was utilized (Loveman et al., 2015). 

Fong (2020) also recommended parental participation as part of a multimodal approach 

to weight reduction. This aligned with the guideline by NICE that stated patients with obesity and 

their family members should be provided with education on lifestyle changes and referred to 

lifestyle change programs in their communities. Chai et al. (2019) built upon this by stating that 

the most successful family-based interventions were ones that were aimed at parents and that 

positive parenting and role modeling affected weight management in children. In this analysis of 

14 systematic reviews and meta-analyses, all, with the exception of one, identified family-based 

interventions that addressed parents were successful in improving weight or healthy habits. 

They concluded that lifestyle behavioral interventions were effective to manage weight in 

children and worked well when coupled with physical activity and diet modification. Success was 

achieved through use of role modeling, positive parenting, nutrition and activity education, and 

behavior management (Chai et al., 2019). 

  A systematic review of observational studies regarding parenting approaches to the 

management of obesity also emphasized the importance of the parental role stating that 

authoritative parenting that encouraged active, autonomous thinking and facilitated others-

oriented, rule-abiding behaviors was associated with effective outcomes (Gerards et al., 2011). 
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While not statistically significant, this review indicated that primary care encouragement of 

authoritative parenting through anticipatory guidance and discussion of appropriate discipline for 

age positively effects weight management outcomes. 

In a JBI evidence summary Nnaji (2019) made recommendations for practice that could 

be used in primary care that included behavior modification, nutrition, and activity education for 

a minimum of 6 months to see a reduction in BMI and waist circumference. 

Behavioral Interventions. 

      Multiple pieces of evidence addressed behavior interventions as a part of weight 

management in pediatric patients (APA, 2018; Canadian Task Force on Preventative Health 

Care, 2015,; Fleischman et al., 2016; Jortberg et al., 2016; Mead et al., 2017; Parra-Medina et 

al., 2015; SIGN, 2010; Taylor et al., 2015; USPSTF, 2016; UOM, Obesity Guideline Team, 

2020; Wylie-Rosett et al., 2018). A behavioral intervention is a psychotherapy that should 

engage the patient, last only 20 to 30 minutes, be structured, require minimal professional 

training, be relevant and applicable to the patient, and be based on EBP (University of 

Washington, 2020). Mead et al. (2017) found that behavioral interventions could affect weight 

change if part of a multimodal approach to patient care. The studies in this systematic review 

consisted of varying behavioral modification, diet, and activity levels among its intervention 

groups. In a summary of 37 trials, BMI z-score was 0.06 units lower than the control group with 

a 95% CI and a p-value of 0.001. In a summary of 24 of the RCTs, BMI was on average 

0.53kg/m2 (p < 0.00001) lower in the intervention group, and the final group of 17 RCTs had an 

average weight of 1.45kg lower than the control group (p < 0.00001). 

According to the Canadian Task Force on Preventative Health Care (2015) and based 

upon the RCT evidence that their research experts collected and analyzed, behavioral 

interventions are effective short-term for reducing BMI and are safer than medications. The 

most effective behavioral interventions involved group session, interdisciplinary care, and family 

or parent participation. The recommendation included that PCPs should offer behavioral 
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interventions or refer to interdisciplinary teams who could accomplish this. This literature review  

revealed several factors regarding behavioral lifestyle changes that were frequently utilized 

including self-reporting, goal setting, adequate sleep, and MI as well as frequent provider or 

interdisciplinary contact to address elevated BMI (APA, 2018; Canadian Task Force on 

Preventative Health Care, 2015,; Fleischman et al., 2016; Jortberg et al., 2016; Mead et al., 

2017; Parra-Medina et al., 2015; SIGN, 2010; Taylor et al., 2015; USPSTF, 2016; UOM, Obesity 

Guideline Team, 2020; Wylie-Rosett et al., 2018). 

     Self-Reporting. In a randomized pilot study, behavioral interventions were recommended 

based on self-reported behavioral information about lifestyle habits (Parra-Medina et al., 2015) 

Lifestyle habits addressed were: eating at least five fruits and vegetables per day, decreasing 

screen time to less than two hours per day, engaging in at least one hour of physical activity per 

day, decreasing or eliminating sugary beverage consumption, encouraging greater than five 

family meals per week, limiting meals eaten outside the home, consuming breakfast daily, 

reducing overly restrictive diet habits, and allowing children to self-regulate their eating. In the 

intervention group, patient responses were entered into an algorithm that generated specified 

diet and activity strategies that the PCP could use to address self-reported, negative lifestyle 

habits paired with face-to-face counseling, telephone visits, and newsletters. In the control 

group, patients were given standard care equal to that recommended by the AAP. Children in 

the intervention group experienced less of an increase in zBMI (32.1% of participants increased) 

as compared to the control group (41.4% increased their zBMI). The authors concluded that 

children who received the intervention were more likely to achieve weight maintenance instead 

of weight gain (Parra-Medina et al., 2015). 

     Sleep. Taylor et al. (2015) emphasized the importance of appropriate sleep as a lifestyle 

modification that affected patient weight and this was reinforced by UOM guidelines (2020). 

School-aged children between five and 12 years of age should get 10 to 11 hours of sleep per 

night as inadequate sleep is associated with increased weight gain. Key components to 
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achieving proper sleep are a daily schedule, a consistent bedtime, consistent bedtime routines, 

a quiet and dark bedroom, and an area that is designated for sleep only (UOM, Obesity 

Guideline Team, 2020). While the consensus was that behavioral lifestyle changes were 

necessary to reduce BMI, when the APA (2018) created guidelines, no behavioral intervention 

pathway had sufficient evidence to be considered a superior method. 

Motivational Interviewing 

 Resnicow et al. (2016) conducted a RCT to discover the effect of MI appointments on 

pediatric patient weight. The RCT consisted of three comparison groups of providers who all 

received varying levels of education on MI techniques. Only group three who received one and 

a half days of training on MI and behavioral therapy, a MI DVD, training from a registered 

dietician, and required the PCP to schedule at least three patient MI appointments in the first 

year and one appointment in the second year yielded significant results (Resnicow et al., 2016). 

This indicates that intensive provider training is required for MI to be effective. In the systematic 

review and meta-analysis by Sim et al. (2016) when MI was utilized with nutritional education, 

zBMI was reduced slightly but significantly with a MD of -0.04 (p = 0.02). 

Contact Frequency 

A common theme among behavioral interventions was frequency of contact. APA 

guidelines (2018) recommended that obese children between two and 18 years of age had a 

minimum of 26 hours of multifaceted behavioral interventions which agreed with the USPSTF 

recommendation that 26 or more contact hours reduced patient weight (2016). Additionally, they 

concluded that those with greater than 56 hours of contact experienced greater weight loss than 

those with only 26 hours of contact. In a randomized crossover study, participants who were 

contacted by an obesity specialist, in addition to their PCP, experienced a statistically significant 

difference from baseline weight by one year (Fleischman et al., 2016). Those who spent 35 

hours with a multidisciplinary team as well as those who visited with a dietician for three hours 
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and a pediatrician for four hours over a six month period experienced an improvement in BMI 

and zBMI (Farpour-Lambert et al., 2019). 

Technology Interventions 

     Several technological interventions were also investigated for their effect on the reduction of 

pediatric BMI. In a randomized crossover study by Fleischman et al. (2016), one group of 

participants received tele-health visits from obesity specialists accompanied by visits with their 

PCP for the first six months, and a significant difference from baseline was calculated at nine 

months. Patients in group two, who only received visits with their PCP for the first six months, 

but then received tele-health visits from obesity specialists in the six months thereafter, 

achieved a significant difference by 12 months (Fleischman et al., 2016). Web-based 

management of obesity was utilized in conjunction with a multimodal approach involving 

reminders, mentoring, and parental participation and was able to help decrease weight in 

participants (Fong, 2020). However, an RCT conducted by Taveras et al. (2017) that involved 

patients receiving two text messages or emails per week did not yield significant results. While 

the intervention had a positive reception from parents, the reduction in zBMI scores was minimal 

with the enhanced primary care group having a MD of -0.06 whereas the enhanced care plus 

coaching group experiencing a MD of -0.9 (p = 0.39) (Taveras et al., 2017). While the reduction 

was not statistically significant, it is clinically significant as increased weight gain did not occur in 

either group and may contribute to positive quality of life; however, the intervention was 

intensive and expensive and would most likely fail a cost-benefit analysis. A mobile health 

application for children in Sweden with obesity also did not result in a reduction in body weight 

(Fong, 2020).  

Best Practice Model Recommendation 

 Based on the extensive review and synthesis of varying evidence, a multimodal 

approach to the management of overweight and obesity in children ages five to 12 years was 

most appropriate. The integration of a behavioral intervention focused on lifestyle changes 
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coupled with parental education and participation in nutrition and physical activity counseling 

appeared most likely to yield the greatest cost effective and sustainable impact on patient BMI, 

zBMI, and weight while aligning with national and international guidelines.  

     Technological interventions, while innovative, have not yielded consistent, significant results 

that justify their development and use for EBP. However, when readily available, they could be 

integrated into a larger, multifaceted approach. Similarly, the high cost of multidisciplinary 

interventions did not return results that were significant enough to survive a cost-benefit 

analysis.  

     The majority of high-level evidence supported the use of a multicomponent approach for the 

effective decreasing of weight, BMI, and zBMI in pediatric patients (APA, 2010; Chai et al., 

2019; Fong, 2020; Jortberg et al., 2016; Mead et al., 2017; Nnaji, 2019; Resnicow et al., 2017; 

SIGN, 2010; Sepulveda et al., 2019; Taveras et al., 2017; UOM, Obesity Guideline Team, 2020; 

Wylie-Rosett et al., 2018). Based on the literature, a multifaceted intervention would include 

frequent contact from the primary care office with a focus on behavioral interventions that 

addressed lifestyle changes and educate patients and families on proper nutrition, caloric 

intake, sleep, and physical activity levels. The guidelines of various countries (Canadian Task 

Force on Preventative Health Care, 2015; NICE, 2015; SIGN, 2020; USPSTF, 2016) reinforced 

the importance of family involvement, increased activity levels, decreased caloric intake, and 

goal setting with frequent contact with healthcare professionals. While a couple pieces of 

evidence supported a goal of greater than 26 contact hours within a few months of diagnosis 

(APA, 2018; USPTFS, 2026), this goal is not achievable within the current United States 

healthcare climate (Fleishman et al., 2016; Farpour-Lambert, 2019). Specific intervention details 

for this project are provided in chapter three and consists of a provider reminder system aimed 

at increasing consistency of diagnosis as well as provider education on appropriate and timely 

interventions involving in-office discussion of nutrition and activity levels, referral to the on-site 

behavioral intervention energy clinic, referral to a nutritionist, and basic guidelines of MI. 
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     While results for these interventions did not always reveal statistically significant 

results, clinical differences can be observed that improve patient outcomes. For pediatric 

patients struggling with overweight and obesity, a multifaceted approach to decreasing weight, 

BMI, and zBMI had the potential to impact their quality of life and alter the trajectory of their 

relationship with the healthcare system. As the most frequent point of contact with healthcare for 

these patients is with their provider, this multifaceted approach to care required beginning at the 

core of diagnosis and disease management which is initiated in the pediatric office. As a result, 

the PICOT question addressed in this project was: In patients between the ages of five and 12 

years of age (P), how does the implementation of primary care provider reminders and 

education (I) compared to current practice (C) impact the diagnosis of overweight and obesity, 

frequency of nutrition and activity counseling, follow-up visit recommendations, and number of 

patient referrals as well as patient weight, BMI, and zBMI (O) over a 12-week period (T)? 
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CHAPTER 3 

IMPLEMENTATION OF PRACTICE CHANGE 

Based on the provided evidence, to best affect a practice change in this pediatric 

primary care setting, providers needed to first recognize overweight and obesity in pediatric 

patients when they arrived for their appointments. At the time of the project, the clinical site used 

AthenaNet as its electronic health record (EHR) which automatically calculated BMI and BMI 

percentile whenever weight and height were entered by the front desk nurse. Implementation of 

a provider reminder system flagged patients who were above the 85th percentile for weight by 

age and gender. This reminder system was implemented via a post-it system. The front desk 

nurse who already entered height and weight for the patients placed a yellow post-it in the clip 

outside the patient room if the patient was between the 85th and 95th percentile and placed a 

pink post-it in the same spot if the patient was above the 95th percentile for a period of 12 

weeks. These clips were already being used to hang immunization sheets for patients, so this 

reminder system should not have inhibited the flow of the office. However, inconsistencies 

occurred during the first four and a half weeks of the project and some patient’s BMIs were 

flagged while others were not. Nursing was re-educated on the system. However, when they 

informed their nursing supervisor, this portion of the project was temporarily halted. The nursing 

supervisor was contacted but it took several weeks to fully communicate and re-implement the 

reminder system as designed. In the final four weeks of implementation, the desired consistency 

was finally achieved.    

To prepare the office for the intervention, provider education was supplied at one of the 

ongoing, noon educational sessions. Those who were unable to attend this education received 

a copy of the PowerPoint presentation with noted slides and any provider handouts via e-mail. 

The project leader also contacted these providers after one week to inquire about any 

questions. All education was provided by the project leader with approval from the clinical 
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director and site facilitator and addressed the diagnosis of overweight and obesity, proper ICD 

code entry, the importance of frequency of provider contact, addressing overweight and obesity 

at each appointment, providing diagnosed patients with educational handouts at each visit, 

referrals to the energy clinic or a nutritionist, timing of follow-up appointments, and a brief 

overview of motivational interviewing (MI) techniques. While MI is an intensive process that 

requires in-depth training, a brief overview of its principles was included to minimize patient risk 

of feeling stigmatized when discussing weight interventions and to give providers a basis for 

beginning tough conversations. During the education session, providers were also informed of 

the use of the new post-it flagging system. A recommended treatment algorithm was provided to 

aid in providing continuity of care among providers. This algorithm was designed based on the 

American Academy of Pediatrics algorithm for the treatment of overweight and obesity in 

children between the ages of two and 20 years old (American Academy of Pediatrics Institute 

for healthy Childhood Weight, 2015). The project was approved by the key office stakeholders 

and was able to be implemented without further review from either the site institutional review 

board (IRB) or the Valparaiso University IRB. The goal was to reach a level of evidence-based 

care that consistently addressed elevated BMI regardless of which provider was conducting the 

patient visit and creating a treatment plan with secondary measurable outcomes of decreased 

patient weight, BMI, and zBMI. 

Participants and Setting 

 The clinical setting was a high-volume pediatric clinic on the north side of Indianapolis, 

Indiana. The primary population of this clinic was patients from low socioeconomic backgrounds 

who were on Medicaid, many of whom spoke English as a second language with their first 

language being Spanish.      

All providers providing primary care at this Indianapolis-based clinic for pediatric patients 

between five and 12 years of age were encouraged to participate in the project and received 

information on the implementation of the post-it system as well as provider education. This 
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collection of providers consisted of second- and third-year medical residents as well as 

experienced pediatricians and one certified nurse practitioner. Upon their visit to the clinic, data 

on age, gender, race/ethnicity, weight, height, BMI, BMI percentile and were collected for all 

children between five and 12 years of age who had a BMI equal to or greater than the 85th 

percentile. Information about the frequency and type of ICD code entry, nutrition and activity 

counseling, and patient referrals to the on-site energy clinic and off-site nutritionists as well as 

the provider recommended time period for a follow-up appointment were also collected. This 

data was collected and compared to the same data types from the pre-intervention period. 

Intervention 

Patient Flags 

 The flow of patient care within the clinic began with the desk nurse who collected patient 

weight and height. This information was then entered into the EHR which automatically 

calculated patient BMI and BMI percentile and plotted the patient information along the patient’s 

growth chart. The patient was then escorted to the examination room. The nurse placed an 

immunization sheet outside the exam room for the provider to gather when they entered the 

room and visited the patient. The project leader informed the nurses of the new post-it system. 

With this system, the nurse stuck either a yellow post-it for patients whose measurements were 

equal to or greater than the 85th percentile but less than the 95th percentile or a pink post-it for 

patients with a BMI percentile greater than the 95th to the same clip as the immunization sheet. 

This supplied the provider with a reminder to check the patient’s BMI percentile which prompted 

them apply a diagnosis code and initiate a treatment plan for overweight or obesity.  

Provider Education 

 Provider education took place in a one-hour time slot during one of the site’s previously 

scheduled education sessions. For providers who were unable to attend the education, a 

detailed e-mail was sent delineating the details of the practice change of the flagging system as 

well as the PowerPoint presentation (see Appendix A) that was used for the in-person provider 
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education. Providers were encouraged to contact the project leader with any questions or 

concerns. Education topics consisted of the diagnosis of overweight and obesity and proper ICD 

code entry, the evidence regarding frequency of provider contact and accomplishing this 

evidence-based goal by addressing overweight and obesity at each appointment as well as 

providing diagnosed patients with educational handouts at each visit, referrals to the energy 

clinic or a nutritionist, the timing of follow-up appointments for overweight and obesity 

management, and an overview of motivational interviewing techniques. 

Diagnosis and ICD codes 

     Diagnosis for overweight or obesity was determined by viewing the patient problem list as 

well as searching for the appropriate ICD diagnosis code. During the provider education 

session, providers were informed of the CDC definition of overweight and obesity. Diagnosis 

codes for overweight and obesity in pediatrics were also reviewed.  E66.3 was the diagnosis 

code for to be used for overweight while E66.9 was the ICD code for obesity and E66.01 

pertained to morbid (severe) obesity (ICD-10-CM code E66, 2020). These were non-billable 

medical codes that were diagnostic in nature. Pediatric BMI percentile Z codes were billable but 

were not considered primary diagnosis codes, so they had to be paired with a primary diagnosis 

E code unless they were paired with coding from a well-child visit. The Z codes to be recorded 

were Z68.53 for pediatric BMI from the 85th percentile to less than the 95th percentile for age and 

Z68.54 for pediatric BMI equal to or greater than the 95th percentile for age which are consistent 

with the CDC (2018) definition of overweight and obesity (ICD-10-CM code Z68.5, 2020). In 

addition, when nutrition counseling was completed the billable code Z71.3 for dietary counseling 

and surveillance was to be applied (ICD-10-CM code Z71.3, 2020). Providers were given a 

handout (see Appendix B) that specified the CDC definition of overweight and obesity, the 

diagnosis E and Z codes, and the recommended algorithm for treatment and follow-up. 
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Provider Contact and Patient Education 

     During the education session, the project leader also reviewed the EBP regarding frequent 

provider contact. This included the recommendation by the APA (2018) and the USPSTF (2016) 

of a minimum of 26 hours of provider contact to address overweight and obesity. The project 

leader explained that while reaching that goal is not realistic in this primary care setting, the 

clinical site’s goal was to increase frequency of contact as increase contact hours which could 

result in a decreased BMI (APA, 2018; Farpour-Lambert et al., 2019; Fleishman et al., 2016; 

USTSPF, 2016). At a minimum, all patients who were diagnosed with overweight or obesity 

should be seen by a primary care provider at least once per month (American Academy of 

Pediatrics Institute for Healthy Childhood Weight, 2015). 

     Providers were encouraged to integrate discussion of nutrition and activity levels into each 

patient appointment for those who were diagnosed as overweight or obese even if the primary 

patient complaint was not weight-related, and they were to document it in their care plan and 

enter the Z71.3 code. Handouts were supplied in both English and Spanish for the providers to 

give to patients and were updated monthly to ensure that patients were not receiving repeat 

information (see Appendix C). While the information on the English and Spanish versions of the 

handouts was not identical, the patient education was congruent. Providers were sent email 

reminders to utilize the handouts, but they were seldom used even by the site facilitator. 

Nutrition and activity level education information was provided based on the United States 

Department of Agriculture (USDA, n.d.-a), MyPlate recommendations as well as the Childhood 

Obesity Foundation’s (n.d.) Healthy Lifestyle 5-2-1-0 Rule.  

     MyPlate information focused on food and drink choices and creation of a healthy lifestyle of 

eating (USDA, n.d.-b). Its pillars included choosing a variety of foods, decreasing saturated fats, 

sodium, and sugars, beginning with small changes, and eating the right amount for the person 

(USDA, n.d.-b). The right amount for each person is determined by age and gender. For 

children between five and eight years of age, total portions for the day should be equivalent to 
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one and one-half cups of vegetables, one to one and one-half cups of fruits, five ounces of 

grains, four ounces of protein, two and one-half cups of dairy, and four teaspoons of oils (Super 

Healthy Kids, Incorporated, 2020). For children nine to twelve years of age, total daily female 

portion sizes should be equivalent to two cups of vegetables, one and one-half cups of fruits, 

five ounces of grains, five ounces of protein, three cups of dairy, and five teaspoons of oil while 

males total daily intake should consist of two and one-half cups of vegetables, one and one-half 

cups of fruits, six ounces of grains, five ounces of protein, three cups of dairy, and five 

teaspoons of oil (Super Healthy Kids, Incorporated, 2020). 

     While My Plate spoke only to nutrition, the Healthy Lifestyle 5-2-1-0 Rule addressed both 

nutrition and activity levels (Childhood Obesity Foundation, n.d.). The rules of Healthy Lifestyle 

5-2-1-0 were as follows: eat five or more serving of fruits and vegetables in a day, limit screen 

time to less than two hours per day, engage in one hour or more of cumulative physical activity 

per day, and drink zero sugar sweetened beverages such as soda, tea, or juice per day 

(Childhood Obesity Foundation, n.d.). 

Referrals and Follow-up 

     Another aspect of the provider education session was initiating a plan for referral and follow-

up. For patients with a diagnosis of overweight, in-office nutrition and activity counseling by the 

primary care provider was to be performed at each visit. These patients were also to be 

provided with a handout on nutrition in their primary language if possible. A follow-up 

appointment should have been made every three months to monitor patient weight. Referrals to 

the onsite energy clinic, which focused on family behavioral interventions and included the 

setting of goals and reward incentives, were to be made for any child who met the criteria for 

obesity. While ideally all overweight and obese pediatric patients would receive this intervention, 

due to limited appointment availability at the in-office energy clinic, this referral was limited to 

those most in need. When a diagnosis of obesity was made, every effort should have been 

made to get the child their first energy clinic appointment within one month. Follow-up visits at 
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the energy clinic were scheduled for every three months thereafter. If the child had a BMI 

greater than the 99th percentile, an additional referral to a nutritionist should also have been 

considered to promote a more intensive care plan and increase healthcare professional contact 

hours.  

Motivation Interviewing 

     The final subject of the provider education session consisted of an overview of MI. Patient 

weight is a sensitive subject, and patients can feel stigmatized which impacts their quality of life 

(Guardabassi et al., 2018). MI concepts gave the providers guidelines for discussing weight 

while remaining cognizant of patients’ emotional wellbeing. MI was based on the following five 

principles: Expressing empathy with reflective listening, helping the patient to perceive 

discrepancies between their behavior and their goal, avoiding placing the patient in a defensive 

position through confrontation and argument, adjusting to resistance through reframing and 

reflection, and supporting self-efficacy and optimistic attitudes towards behavioral change 

(Center for Substance Abuse Treatment, 1999). 

Comparison  

  As discussed in chapter one, data from the clinical agency revealed inconsistency 

regarding the identification and treatment of pediatric patients with overweight or obesity. 

Fourteen percent of patients who qualified as overweight or obese who came into the pediatric 

clinic from June 8, 2020, to July 7, 2020 received no intervention for the disease. For other 

patients, no diagnosis was applied based on the CDC definition of overweight and obesity in 

children. Follow-up appointment recommendations given by the providers also ranged with 

categories of one month (20%), two months (4%), three months (28%), four months (1%), six 

months (7%), and one year (13%). For the other 27% of patients with overweight or obesity, no 

recommended follow-up timeline was documented. Referral data was also collected from this 

time period. Of 111 patients, 35 patients were either currently being treated outside of primary 

care appointments or received an additional referral to specialized care. During this period, 21 
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patients were current attendees of the on-site energy clinic, 13 additional referrals to the energy 

clinic were made, one patient referral was completed to a dietician, and one additional patient 

was referred to both an endocrinologist and a dietician. Of the 13 referrals made to the energy 

clinic, two parents of patients declined. One provider also noted intent to refer to the energy 

clinic at next visit if improvement in patient BMI was not experienced within the month.  

Outcomes 

 The primary measurable outcomes for this project were calculated based on the 

documentation of overweight or obesity in the patient problem list and the documentation of the 

diagnosis codes E66.01, E66.3, or E66.09 by providers which revealed that the patient 

diagnosis was made. An accurate diagnosis based on the CDC criteria for overweight and 

obesity will be verified by the project leader before it is included in the project’s statistics. The 

number of accurate diagnoses of overweight and obesity documented were compared to the 

pre-intervention documentation numbers from the clinic that were verified as accurate by the 

project leader. Number of referrals made by the providers to either the on-site energy clinic or 

any nutritionist referrals were also collected and compared to pre-intervention calculations. To 

assess the frequency of nutrition and activity counseling being supplied by the providers in 

office, the percentage of patients who are documented with a Z71.3 code or as having been 

provided with nutrition and activity counseling without an ICD code was also observed. Patient 

education handouts were supplied from a central location where each provider typically 

gathered other patient education materials. These were individually numbered by the project 

leader. Total number of handouts given to patients will be calculated based on remaining 

number of handouts at the end of three weeks when a new set of handouts were provided. This 

was used to assess if providers were supplying this additional method of education to patients. 

At the end of the project, the total number of supplied patient handouts should have been equal 

to the number of patients who met criteria for overweight or obesity. To secondarily account for 

patient handouts, a checklist was placed above them. The providers were to place a check mark 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 54 

beneath either “Spanish” or “English” to identify that they removed a handout for the purpose of 

providing further education to a patient who had been diagnosed with overweight or obesity (see 

Appendix D).  Secondary outcomes included the recorded measurements of patient weight, 

BMI, and zBMI that were completed at each visit and recorded by the primary nurse in the 

patient’s chart.  

     Data was collected by the project leader in-office through chart audits. No identifiable patient 

or provider information were collected. Data collected included: patient age, gender, 

race/ethnicity, height, weight, BMI, zBMI, ICD codes documented, referrals made, nutrition and 

activity counseling recorded.. Pre- and post-intervention data were then analyzed and compared 

to identify if the EBP intervention made a statistically significant difference.  

Time 

 The education of the pediatric care providers was completed on September 24, 2020, as 

it was the best date and time for both the project site and the project leader. Once the education 

had been provided, implementation as well as the recording of data began. The final date of 

implementation was December 18, 2020. The project leader received approval to implement this 

project from the site organization and was exempt from review through their IRB. The project did 

not require further review as it consisted of a provider intervention at a singular site and did not 

directly involve a vulnerable patient population. The Valparaiso University IRB had already 

approved this project. The project leader continued to follow-up with providers to answer 

questions and ensure ease of implementation.  

Protection of Human Subjects 

 Human subjects were protected as the collection of data did not include any identifiable 

patient or provider information. All data was pooled into spreadsheets which eliminated the 

prospect of identifying which providers were recognizing, diagnosing, and managing patient 

overweight and obesity which eliminate risk of employment repercussions. While patient 

demographics were collected, patient medical record numbers and names were not. The patient 
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demographics were also entered onto a spreadsheet. The spreadsheets were stored on a 

password protected hard drive that was known only to the project leader. Patients that returned 

for monthly visits were assigned a code number so that weight, BMI, and zBMI statistics could 

be linked and compared at the end of 12 weeks. No identifiable patient data was collected or 

removed from the site’s encrypted database. The code sheet was only accessible to the project 

leader and was saved in a password protected file on a password protected database. These 

passwords were only known to the project leader.   

     All patients received a minimum of the current standard of care in the office and were to 

receive the EBP interventions delineated above. Providers were encouraged to ask questions 

and bring concerns to the project leader to make changes as necessary when flaws were 

identified. Assigning color-coded post-it notes without any markings as flags to remind providers 

to check patient BMI percentile and make appropriate interventions eliminated the risk of other 

patients in the office knowing the purpose of the note.  

     A brief overview of MI was discussed during the provider education session. It simply 

highlighted the key points of expressing empathy, avoiding argument, drawing attention to the 

difference between patient goals and patient behavior, reframing resistance, and supporting 

self-efficacy. This was to protect patients from potential psychosocial effects associated with 

discussion of patient weight by creating an environment where weight management was a 

collaborative process. This was simply a brief overview and was not to be considered 

comprehensive training.  

     Allowable billing for the treatment of overweight and obesity was also a concern regarding 

the protection of human subjects because the majority of patients in this office were from low 

socioeconomic status and qualified for Medicaid. These patients would not have been able to 

afford treatment beyond what Medicaid could provide, and finances needed to be considered in 

order to provide holistic care. According to the Early and Periodic Screening, Diagnostic, and 

Treatment benefit and under provision of the Affordable Care Act, all medically-necessary 
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services for children, including those related to obesity prevention and treatment, were covered 

by Medicaid which allowed these patients to receive frequent treatment for their diagnosis 

(Centers for Medicare and Medicaid, n.d.).  
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CHAPTER 4 

FINDINGS 

The purpose of this project was to affect patient outcomes through the implementation of 

a multifactorial intervention aimed at reducing overweight and obesity in pediatric patients based 

on best current evidence. As the first step to weight management begins with diagnosis and 

treatment, the project examined how the implementation of reminders and education for 

providers affected the frequency of overweight and obesity diagnosis, the frequency of nutrition 

and activity counseling, return to see time, and frequency of patient referrals in patients between 

the ages of five and 12 compared to pre-intervention office practices. Secondary outcomes of 

patient weight, BMI, and zBMI were also analyzed among repeat patients.  

Participants 

Size 

Participants were included if they met the criteria for diagnosis of overweight or obesity. 

The total number of participants in the pre-intervention group was 111 while the intervention 

group totaled 391 participants. A total of 27 patients had repeat appointments with recorded 

height, weight, BMI, and zBMI during the 12-week timeframe. Of these, 24 patients came into 

the office for two separate visits while three patients had three recorded appointments with 

providers.   

Demographics 

Age 

The age range for this project was predetermined, so both the pre-intervention and 

intervention groups ranged in age from five to 12 years. In the pre-intervention group, the mean 

age was 8.5 (SD = 2.39628) while the intervention group age was 8.7442 (SD = 2.33393) (see 

Figure 4.1). An independent t-test determined that there was no significant age difference 

between groups (t(2) = -1.092, p = 0.275). See Figure 4.1. 
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Gender 

Gender comparison was less similar with the pre-intervention group consisting of 40.5% 

males and 59.5% females while the intervention group was 43.5% female and 56.6% male. A 

chi-square of independence was calculated to compare the frequency of males and females in 

the pre-intervention and intervention groups. A significant difference was found (X2 (1) = 8.864, 

p = .003)  

Race 

Race remained relatively consistent. The largest group pre-intervention identified as 

Hispanic or Latino (57.7%) followed by African American or Black (28.8%), White or Caucasian 

(7.2%), and those who declined or identified as other totaling 6.3% (see Figure 4.2). In the 

intervention group, race was as follows: Hispanic or Latino (46.5%) followed by African 

American or Black (29.7%), White or Caucasian (10.5%), Asian (1.3%) and those who declined 

or identified as other (12.1%). A chi-square test of independence was completed to determine if 

there was a difference in race frequency among the groups. A chi-square test determined there 

was no significant difference (X2 (5) = 7.315, p = .198). See Figure 4.2. 
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Figure 4.1 

Frequency of Age Distribution 

Note. Comparison of age distribution in pre-intervention and intervention groups. 

Figure 4.2 

Frequency of Race Distribution 

Note. Comparison of race distribution in pre-intervention and intervention groups. 
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Previous Diagnosis 

 Prior to June 2020, when pre-intervention data were collected, some patients had 

already received a diagnosis of overweight or obesity. This diagnosis appeared in these 

patients’ problem list in the EHR. Because previous diagnosis may be its own reminder for the 

provider  to address the problem, a comparison of previous diagnosis in the pre-intervention and 

intervention groups was completed to evaluate this potential for bias. Frequency of previous 

diagnosis in the pre-intervention group was 62.1% (n = 69) while frequency of previous 

diagnosis in the intervention group was 42.5% (n = 166). A chi-square test of independence 

revealed that there was a significant difference between the two groups (X2 (1) = 13.485, p = 

.00024) with the pre-intervention group having more previously diagnosed patients than the 

intervention group. 

Changes in Outcomes 

Primary outcomes for data analysis included a comparison of the frequency of diagnosis, 

frequency of nutrition and activity counseling, and frequency of patient referrals between the 

pre-intervention and intervention groups.. Secondary outcomes included a within-groups 

analysis of weight, BMI, and zBMI for repeat patients over the 12-week period. 

Statistical Testing and Significance  

To make a comparison of the frequency of diagnosis, nutrition and activity counseling, 

and patient referrals, nominal between-groups frequency distribution and chi-square testing was 

completed. Frequency of diagnosis was determined by the recording of either an “E” ICD code 

or a “Z” ICD code or a combination of both. The reason for the variation of codes was due to the 

structure of the billing system. When a patient presented for an annual exam, a “Z” code could 

be used as an add-on diagnosis; however, when not paired with another exam code, an “E” 

diagnostic code was used for a primary diagnosis. Nutrition and activity counseling was 

determined by provider entry of a Z71.3 code or other annotation in the patient chart that 

nutrition and activity was discussed during the visit. No qualitative data on the consistency of the 
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nutrition and activity counseling content  was recorded for analysis. Frequency of referrals was 

determined by provider documentation within the patient’s EHR that a referral had been made to 

the behavioral clinic or a nutritionist. Providers also documented if parents refused this 

recommendation.  

To determine the significance of the intervention on patient weight, BMI, and zBMI, a 

secondary set of within-group testing was performed. A comparison of the patients’ first 

appointment to final appointment was made using a paired t-test for the 27 patients who 

presented for multiple in-office visits during the intervention period. 

Primary Outcomes 

Frequency of Diagnosis 

 Pre-intervention Group. In the pre-intervention group, “E” ICD codes were entered as 

diagnostic for a total of 47 patients or 42.3% of patients who qualified as overweight or obese as 

defined by the CDC (see Table 4.1). No “E” codes were documented for 57.7% of patients (n = 

64). Documentation of “Z” diagnostic codes were entered for 9.9% of patients (n = 35). Of these, 

11 met the criteria for overweight while 24 were obese (see Table 4.2). Some overlap occurred 

for 19.8% of patients (n = 22) in which they were assigned both an “E” and a “Z” code 

designation. To account for this, a cross-tabulation was performed (see Table 4.3). This overlap 

resulted in a total diagnostic recording of 54.1% (n = 60) of patients as overweight or obese. 

This means that 45.9% (n = 51) of patients who met CDC criteria were not diagnosed according 

to current EBP recommendations. 

 Intervention Group. In the intervention group, “E” ICD codes were recorded for 49.9% 

of patients (n = 195) while 61.1% of patients (n = 239) received a “Z” code diagnostic 

designation. Diagnosis for three patients (2.7%) was recorded incorrectly. Overlap was present 

in 41.4% of patients (n = 162). When overlap is accounted for, 70.1% (n = 274)  of patients who 

met CDC criteria received an accurate diagnosis while 29.9% (n = 117) did not.  
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Table 4.1 

Frequency of E Code Distribution 

 
E Codes Pre-intervention Intervention 

  
Percent (n) 

 
Percent (n) 

 
E66.0 
 

 
0% (0) 

 
0.3% (1) 

E66.01 
 

8.1% (9) 12.8% (50) 

E66.3 
 

0% (0) 2.0% (8) 

E66.8 
 

0% (0) 0.5% (2) 

E66.9 
 

34.2% (38) 34.3% (134) 

No E Code 57.7% (64) 50.1% (196) 
_____________________________________________________________________Note. A 

side-by-side comparison of the frequency of assigned E code distribution in the pre-intervention 

and intervention groups. 

Table 4.2 

Frequency of Z Code Distribution 
 

 
Z Codes Pre-intervention Intervention 

  
Percent (n) 

 
Percent (n) 

 
Z68.53 
 

 
9.9% (11) 

 
14.8% (58) 

Z68.54 
 

21.6% (24) 46.3% (181) 

Incorrect Code 
 

0% (0) 0.8% (3) 

No Z Code 68.5% (76) 38.1% (149) 

Note. A side-by-side comparison of the frequency of assigned Z code distribution in the pre-

intervention and intervention groups. 
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Table 4.3 

Cross-tabulation of E and Z Code Distribution  
______________________________________________________________________ 

Group 
 

  ICD Z Code   

   Z68.53 
 

Z68.54 No Z Code Incorrect Total 

Pre-
intervention 

ICD E 
Codes 

E66.01 0 16 22 0 38 

  E66.9 
 

3 3 3 0 9 

  No E 
Code 
 

8 5 51 0 64 

 Total  11 24 76 0 111 

 
Intervention 

 
ICD E 
Codes 

 
66.0 

 
0 

 
0 

 
1 

 
0 

 
1 

  66.01 
 

0 47 3 0 50 

  66.3 
 

0 4 4 0 8 

  66.8 
 

0 1 1 0 2 

  66.9 
 

1 109 24 0 134 

  No E 
Code 
 

57 20 117 2 196 

 Total  58 181 150 2 391 

Note. A cross-tabulation to determine diagnosis frequency by accounting for patients who were 

assigned two diagnostic codes on the same visit.   

Comparison of Groups. A chi-square test of independence was calculated to 

determine if there was a statistically significant difference in frequency of diagnosis between the 

pre-intervention and intervention groups. To account for diagnostic code overlap, patients were 

identified as having received either an E or Z diagnosis at their visit or not. A chi-square test of 

independence was calculated comparing the frequency of diagnosis in the pre-intervention and 

intervention groups. A significant difference was found (X2 (1) = 8.636, p = .003). 
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Frequency of Nutrition and Activity Counseling 

 Pre-intervention Group. In the pre-intervention group, nutrition and activity counseling 

was documented as provided for 73.0% (n = 81) of patients compared to 27.0%% (n = 30) of 

patients who were not provided with nutrition or activity counseling at their appointment with the 

provider. While 81 patients had documentation within their EHR discussion notes that they had 

received counseling, only 28.8%% of them (n = 32) were assigned a dietary or activity ICD 

code. Two ICD codes were used for this entry, but only ICD 71.3 was encouraged for use by the 

project leader. ICD 71.3 is allocated as dietary counseling and surveillance, and the other was 

ICD Z72.4 which is the code for inappropriate diet and eating habits.   

Intervention Group. In the intervention group, 77.0% (n = 301) of patients received 

nutrition and activity counseling at their primary care appointment. Of the 391 patients, a total of 

167 dietary and activity counseling ICD codes (42.7%) were applied (see Table 4.4).       

Comparison of Groups. A chi-square test of independence was performed to compare the 

frequency of nutrition and activity counseling between the groups. No statistically significant 

difference was identified (X2 (1) = 1.587, p = .208). 

 

 

 

 

 

 

 

 

 

 

 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 65 

Table 4.4 

Frequency of Nutrition and Activity ICD Codes 

Group  ICD Code Entry  

  Z71.3 Z72.4 No code Total 

 
Pre-intervention 

 
Counseling 
Provided 
 

31 1 49 81 

 Not Provided 0 0 30 30 

 Total 31 1 79 111 

Intervention Counseling 
Provided 
 

163 4 137 304 

 Not Provided 0 0 87 87 

 Total 163 4 224 391 

Note. Comparison of pre-intervention and intervention group ICD codes for nutrition and activity 

counseling.  

Frequency of Referrals 

 Pre-intervention Group. Ten patients (9.0%) in the pre-intervention group were referred 

to the on-site behavioral intervention clinic while 1.8% (n = 2) were referred to a nutritionist at 

their visit. Seventeen patients (15.3%) were already a part of the behavioral intervention clinic, 

and the remaining 73.9% (n = 82) of patients did not receive any sort of referral (see Table 4.4).  

 Intervention Group. In the intervention group, 47 patients (12.0%) were referred to r the 

on-site behavioral intervention clinic while 18 patients (4.6%) were referred to a nutritionist. 

Another 59 patients (15.1%) of patients were already attending the behavioral clinic. The 

remaining 68.3% (n = 267) of patients did not receive a referral and were not already part of the 

clinic.  

 

 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 66 

Table 4.5 

Frequency of Referrals 

  Group 

  Pre-intervention Intervention 

Referral 
Behavioral 
Intervention Clinic 
 

10 47 

 Nutritionist 2 18 

 
Current Behavioral 
Intervention Attendee 
 

17 59 

 No Referral 82 267 

Total  111 391 

Note. A side-by-side comparison of the frequency of referrals in the pre-intervention and 

intervention groups. 

Comparison of Groups. To make a comparison between the pre-intervention and 

intervention groups, total number of referrals were combined regardless of whether the patient 

was referred to a nutritionist or the behavioral intervention clinic (see Table 4.6). This 

combination allowed the data to be compared using a chi-square test for independence, and it 

did not affect the primary outcome of number of referrals. Frequency of current behavioral clinic 

attendees was also compared to account for this variable. Of the 11 patients in the pre-

intervention group, 15% were already a member of the onsite behavioral intervention clinic. This 

is similar to the intervention group in which 15.1% of the population was already involved with 

the on-site behavioral clinic. A chi-square test of independence was performed to determine if 

there was a significant difference between the frequency of referrals in the pre-intervention 

(provide percentage and number) and intervention groups (percentage and number). No 

statistically significant difference was found (X2 (2) = 2.296, p =.317).  
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Table 4.6 

Chi-square Comparison of Groups 

 X2 df p 

Frequency of Diagnosis 
8.636 1 .003 

Frequency of Nutrition and Activity 
1.587 1 .208 

Frequency of Referrals 
2.296 3 .317 

Note. Chi-square comparison of pre-intervention and intervention data to determine statistical 

significance regarding frequency of diagnosis, nutrition and activity counseling, and referrals. 

Secondary Outcomes 

Secondary outcome measurements consisted of weight, BMI, zBMI among repeat 

patients. Repeat patient information was collected during the implementation process any time 

that a patient returned. Three patients had three separate appointments while the remaining 24 

had two appointments. Table 4.7 consists of individual patient measurements so that 

individualized comparisons can be made. A paired t-test analysis was completed using repeat 

patients’ first visit measurements compared to their final visit measurements regardless of 

number of visits or time between visits to identify statistical significance (see Table 4.8). Pre-

intervention and intervention return to see recommendations were compared using an 

independent t-test to determine statistical significance. 

Weight 

 While patient weight in kilograms was recorded during the process, it is not the most 

reliable indicator of weight loss in school-aged children as they are continually growing and are 

expected to gain weight as they gain height. The initial average weight was 49.4663 (SD = 

18.8799) while the final average patient weight was 50.4211 (SD = 19.19820). A paired t-test 

was performed to compare overall initial patient weight to final patient weight. An overall 
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increase in weight was found (t (26) = -3.620, p = .001). However, while the p-value result for 

this fell within the range of statistical significance, the mean weight gain was only .95481 

kilograms. The resulting p-value is most likely due to the large standard deviation which 

mathematically results in a decreased p-value but does not necessarily reflect a statistically 

significant difference (Dahiru, 2008).    

BMI 

     Patient BMI is also not the most accurate way of measuring this age groups’ change over 

time, but it may give clues to a patient’s progress. A paired t-test was performed to compare 

initial visit patient BMI to final visit BMI. The mean for the initial visit was 24.8704 (SD = 

4.63663) and the mean of the final visits was 24.9815 (SD = 4.62843). No significant difference 

between the groups was found (t (26) = -.792, p = .436). Repeat patient BMI was also compared 

using a paired t-test to determine if patients whose BMI did decrease experienced a statistically 

significant decrease. The mean BMI for these patients decreased from 25.4286 (SD = 7.51392) 

to 24.6429 (SD = 7.43233). The amount of decrease was found to be statistically significant (t 

(6) = 4.040, p = .007) 

zBMI 

 A school-age child’s BMI percentile is the recommended way to gauge progress  

because zBMI most accurately reflects loss of adiposity in pediatric patients (CDC, 2018; Hunt 

et al., 2007). A paired t-test was calculated to compare repeat patients’ initial visit zBMI to their 

final visit zBMI. The mean patient zBMI for the initial visits was 97.3704 (SD = 2.15100) while 

the mean patient zBMI for the final visits was 97.3333 (SD = 1.90142). While the overall zBMI of 

patients was decreased, no statistically significant difference was found (t (26) = .166, p = .869). 

Among repeat patients that experienced a decrease in zBMI, a paired t-test was conducted to 

determine if those patients experienced a statistically significant decrease. The mean BMI for 

these patients decreased from 97.8333 (SD = 2.40139) to 96.3333 (SD = 2.73252). A mean 

zBMI decrease of 0.50 is typically considered to be statistically significant in interventions less 
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than six months long (Hunt et al., 2007). The mean decrease among repeat patients who 

experienced a reduction of zBMI during this intervention was 1.5. The paired t-test also 

determined that the amount of reduction in zBMI for these patients was statistically significant (t 

(5) = 6.708, p = .001). 
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Table 4.7 

Individual Measurements of Secondary Outcomes 

Note. Individual weight, BMI, and zBMI statistics of patients who had multiple provider 

encounters during the 12-week implementation time frame. 

 

 Initial Weight 
   (kg) 

Final Weight 
(kg) 

Initial 
       BMI 

Final 
BMI 

Initial 
zBMI 

Final zBMI 

Pt No. 1 27.78 28.58 21.7 21.6 99 98 

Pt No. 2 73.6 74.75 30.7 31.7 >99 >99 

Pt No. 3 73.65 75.38 28 28.6 97 98 

Pt No. 4 30.96 30.96 20.8 20.8 99 98 

Pt No. 5 44.95 45.18 23.9 24.2 97 97 

Pt No. 6 31.52 36.38 25.2 26.4 >99 98 

Pt No. 7 30.96 30.11 20.8 19.4 99 97 

Pt No. 8  55.07 54.94 27.2 25.8 98 98 

Pt No. 9 64.13 65.54 26.7 27 97 98 

Pt No. 10 45.93 45.98 22.3 22.1 94 94 

Pt No. 11 37.68 38.28 20.2 20.3 95 95 

Pt No. 12 53.75 53.75 26.6 27 99 99 

Pt No. 13 56.3 58.51 27.8 28.6 99 99 

Pt No. 14 21.9 22.68 17.2 18.1 91 95 

Pt No. 15 40.09 41.73 21.7 22 98 98 

Pt No. 16 68.15 68.1 26.6 26.6 97 97 

Pt No. 17 28.21 28.18 19.8 19 98 96 

Pt No. 18  30.56 32.57 19.9 21 97 98 

Pt No. 19 39.92 40.37 25 25 >99 >99 

Pt No. 20 51.35 52.33 25.6 26 >99 >99 

Pt No. 21 32.75 31.84 23.5 22.6 >99 >99 

Pt No. 22 42.75 44.54 22.8 23.7 94 95 

Pt No. 23 59.15 60.5 26.3 26.5 98 98 

Pt No. 24 65.32 63.5 24.7 24 93 91 

Pt No. 25 104.6 107.41 41.5 40.6 >99 >99 

Pt No. 26 63.05 65.69 26.9 27.6 98 98 

Pt No. 27  61.51 63.59 28.1 28.3 98 98 
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Table 4.8 

Paired T-test Comparison of Repeat Patient Weight, BMI, and zBMI 
______________________________________________________________________ 
Group  N          M         SD t df p 

Weight Initial 
Weight  

27 49.4663 18.87990    

 Final 
Weight  

27 50.4211 19.19820  

 

 -3.620 

 

 

26 

 

 

.001* 

BMI Initial 
BMI 

27 2.5856 0.66699    

 Final 
BMI 

27 2.5856 0.70243  

 

-.792 

 

 

26 

 

 

.436 

zBMI Initial 
zBMI 

27 24.8704 4.63663    

  
Final 
zBMI 

 
27 

 
24.9815 

 
4.62843 

 
 
 
 

.166 

 
 
 
 

26 

 
 
 
 

.869 

*p < .05 
 
Note. Paired t-test results of patient weight, BMI, and zBMI for return visits during the 12-week 

implementation period. 

Return To See 

 As frequency of provider contact was recommended in the literature, recommended 

return to see times in the pre-intervention and intervention groups were compared using an 

independent t-test. Return to see times are the number of months between office follow-ups that 

were recommended by the provider. The mean return to see time for the pre-intervention group 

was 6.4 months (SD = 4.76290) and the mean for the intervention group was 5.8 months (SD = 

4.28997). No significant difference between the groups was found (t (500) = 1.263, p = .207). 
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Pediatric patients should be returning to their provider once annually for a well-child visit 

regardless of overweight or obesity diagnosis. The independent t-test included these visits in the 

recommended return to see times. To account for this variable, a chi-square test for 

independence was conducted that compared the frequency of recommendations to return in 

less than one year in the pre-intervention group (59.5%) to the frequency of recommendations 

for return visits within the year in the intervention group (70.3%). The results of this test were 

statistically significant (p = .030).   

Conclusion 

To summarize, statistically significant results were found regarding frequency of 

diagnosis. Providers were more likely to diagnose a patient with overweight or obesity during 

the intervention period. However, no statistically significant difference was evident regarding 

frequency of nutrition and activity education or referrals. Patient weight did experience an  

increase, however, this is an expected finding as pediatric weight should increase with height. 

No statistically significant difference between groups was found when patient BMI and zBMI 

were compared. However, seven repeat patients experienced a decrease in BMI and six 

experienced a decrease in zBMI, and the amount of reduction among these patients was found 

to be statistically significant. Return to see time was also improved with a decrease of 

approximately half a month overall, and this was not statistically significant, however, providers 

increased the frequency of recommended return to see time of less than one year with 

statistically significant results.  
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CHAPTER 5 

DISCUSSION 

The prevalence of overweight and obesity is continuing to rise among pediatric 

populations worldwide with an estimated one in every five children now meeting criteria for 

diagnosis (WHO, 2020). Disparities are also evident based on race, ethnicity, income, and 

education level (CDC, 2019). To effectively treat overweight and obesity across all 

demographics, continuity of care must be provided (Nguyen, 2020). Improved management of 

overweight and obesity is achieved through frequent provider contact, patient education, and 

behavioral interventions focused on nutrition and activity levels, but to manage the disease, it 

must first be recognized and diagnosed in the primary care setting (APA, 2016; Farpour-

Lambert et al., 2019, Fleishman et al., 2016; USPSTF, 2016). This chapter will include the 

interpretation of the project findings, the connection of those findings to current literature, 

evaluation of the EBP model utilized during this project as well as the project’s strengths and 

weaknesses. The chapter will also discuss implications for future research and 

recommendations. 

Explanation of Findings 

The PICOT question addressed in this EBP project was: In patients between the ages of 

five and 12 years of age, how does the implementation of primary care provider reminders and 

education compared to current practice impact the diagnosis of overweight and obesity, 

frequency of nutrition and activity counseling, and the number of patient referrals as well as 

patient weight, BMI, and zBMI and return visit recommendation over a 12-week period?  

 

Primary Outcomes 

 The primary outcomes of the EBP project were evaluated with the completion of a chi-

square analysis of the frequencies of diagnosis, nutrition and activity education, and patient 
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referrals. During the intervention period, there was a significant increase in the number of 

diagnoses (p = .003), however, no statistically significant difference was identified regarding 

nutrition and activity education or patient referrals.  

 Minimal pediatric research has been conducted that attempts to directly connect 

diagnosis of overweight and obesity to a decrease in patient weight. Physical reminder cards 

have been found to increase provider diagnosis of overweight and obesity (Shungu et al., 2015).  

Current research reveals that while reminders do not directly improve weight loss, the formal 

diagnosis of overweight or obesity is associated with a decrease in patient weight that is not 

statistically significant (O’Grady, Thacher, & Chaudry, 2013). These findings are consistent with 

the results of this EBP project. Provider reminders resulted in a significant increase in patient 

diagnosis (p = .003), but this was not reflected in patient weight as these patients gained weight 

over time (p = .001). Examination of pediatric patient weight is complicated by the fact that 

pediatric patients are expected to gain weight as they gain height making zBMI a more 

appropriate measurement than weight to measure changes in the pediatric population (CDC, 

2018). zBMI did not experience a statistically significant difference with the introduction of 

provider reminders. This result is consistent with the literature and unlikely to be attained in a 

12-week intervention timeframe.  

In a study conducted by Shungu et al. (2015), printed reminders were not associated 

with a statistically significant increase in provided nutrition and activity counseling. This is 

consistent with the results of this EBP project. In the study, the authors concluded that the lack 

of a statistically significant increase was due to the existence of auto-generated EHR order sets 

which included dietary counseling when BMI was auto-generated (Shungu et al., 2015). In this 

EBP project, zBMI data was automatically calculated but not flagged by the EHR, however 

providers were already documenting nutrition and activity counseling for 73% of patients. While 

the frequency of nutrition and activity counseling increased from 73.0% to 77.0%, this result was 

not statistically significant (p = .208). However, older literature has shown that EHR reminders 
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are associated with an increase in nutrition and activity counseling (Bordowitz et al., 2007; 

Schriefer et al., 2009). This contrast from the EBP project results may be due to the nature of 

the project as the providers received physical reminders and not EHR reminders. Providers 

were also already providing more nutrition and activity education prior to the intervention period 

than they were accurately providing diagnosis, so there was less area for improvement.  

Behavioral interventions have been utilized with success in multiple studies as part of a 

multi-factor approach to care (APA, 2018; Canadian Task Force on Preventative Health Care, 

2015; Fleishman et al., 2016; Jortberg et al., 2015; USPSTF, 2016; UOM Obesity Guideline 

Team, 2020; Wylie-Rosett et al., 2018). A behavioral intervention clinic to address overweight 

and obesity was already established on-site at this clinic. Providers were encouraged to refer 

patients to this clinic during the provider education session based on the recommendation by 

the Canadian Task Force on Prevention Health Care (2015) that PCPs should refer patients 

with overweight and obesity to a professional specialized in behavioral interventions if they 

cannot provide this themselves. Provider education resulted in an increase in the frequency of 

referrals from 12.8% of eligible patients to 19.6%, but these results were not statistically 

significant (p = .317) Mead et al. (2017) found that weight change was affected when behavioral 

interventions were incorporated into a multimodal approach to care. The 12-week duration of 

the project did not allow for the collection of longitudinal results. When patients were referred to 

the behavioral clinic, the minimal wait for an appointment was one month. The EBP intervention 

timeframe did not allow for the repeat patients to be followed long enough to identify if the 

behavioral intervention clinic had any effect on weight outcomes.  

Recommended time period for the patient’s next follow-up appointment  was also 

evaluated as 26 hours of provider contact is recommended as a way to affect patient weight 

outcomes (APA, 2018; USTSPF, 2016). A decrease in the time between patient visits will 

increase the patients’ contact time with the provider. Farpour-Lambert et al. (2019) found that 

BMI and zBMI were reduced when patients experienced 35 hours of contact with various 
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providers over a six-month period. Fleischman et al. (2016) also found that increased contact 

time resulted in decreased weight when patients were followed over one year. Participants in 

this EBP project did not see a statistically significant decrease in weight, BMI, or zBMI during 

the intervention timeframe. This is an expected finding due to the  short timeframe of the project. 

To see if providers were encouraging frequent contact, an independent t-test was conducted 

comparing provider follow-up appointment time recommendations. The analysis found that 

recommended return to see times decreased from 6.4 months to 5.8 months, but these results 

were not statistically significant (p = .207). However, when a chi-square test of independence 

was completed comparing the number of pre-intervention return to see times that were less than 

one year to the number of recommended return to see times of less than one year in the 

intervention group, a statistically significant difference was found (p = .030). This comparison 

was made as pediatric patients should return to see the provider annually with or without an 

overweight or obesity diagnosis. This may indicate an association between provider education 

about current guidelines with decrease in the provider recommended time period between 

patient visits. 

Secondary Outcomes 

 A paired t-test was performed to evaluate the overall weight of patients during the 

intervention period and found a statistically significant increase (p = .001). However, weight 

increase is not the best measure of change in pediatrics as children are still growing and are 

expected to gain weight as they gain height. BMI was also compared via a paired t-test, but no 

statistically significant difference between groups was found (p = .436). When zBMI was 

compared, no statistically significant difference was found (p = .869); however, overall mean 

zBMI did decrease from 97.3704 (SD = 2.151) to 97.3333 (SD = 1.90142). Additionally, five of 

the 27 repeat patients experienced a decrease in zBMI, and one-third of repeat patients 

experienced a decreased BMI over the 12-week period.  
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 These results are consistent with other multifactorial interventions aimed at decreasing 

overweight and obesity. Brown et al. (2019) found that multifaceted interventions led to a 

decrease in BMI but not in zBMI while Taylor et al. (2015) found a slight decrease in zBMI that 

was not statistically significant. Forsell et al. (2018) also studied BMI and zBMI in pediatric 

overweight and obesity and found that at 12-month and four-year intervals, multifactorial 

interventions led to a decrease in BMI without statistical significance. Mead et al. (2017) also 

found a decrease in BMI when behavioral interventions were incorporated into the care plan, but 

those results were not statistically significant. 

 Jortberg et al. (2016) conducted a study using a multifaceted approach that incorporated 

behavioral interventions to manage overweight and obesity, and it did yield statistically 

significant results; however, the intervention was far more intensive with weekly meetings and 

goal setting with a care manager and a monthly family and group visit. Parra-Medina et al. 

(2015) found that behavioral interventions were more likely to result in weight maintenance than 

improved weight, BMI, or zBMI. Of repeat patients during the implementation period, 59.3% 

maintained their zBMI. 

 Overall, the results of this EBP project are consistent with current literature. While BMI 

and zBMI may be reduced by multifaceted patient interventions, the results are not usually 

statistically significant without intensive treatments. More intensive treatments would not be 

feasible within the primary care setting as they often involve weekly visits or the participation of 

multidisciplinary care. As patients with overweight and obesity experience less effective results 

when primary care is the sole manager of the diagnosis, primary care should serve as the 

stepping stone for initiation of more intensive interventions through involving multidisciplinary 

teams of behavioral health specialists and dietitians. Referrals to these professionals as well as 

providing information on community resources for weight management could be accomplished 

in primary care. If providers increase referrals, then parental education on the long-term effects 

of overweight and obesity should also be addressed as this lack of knowledge is a potential 
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barrier to treatment. Within this 12-week project, three parents declined referral to the on-site 

clinic. A lack of parental knowledge about poor diet, activity levels, obesity, and nutrition as well 

as denial or misunderstanding of the diagnosis are primary parental barriers to involvement in a 

behavioral intervention clinic or follow-up appointments (Bouch, 2017). 

This EBP project was conducted over a 12-week period, and it has been noted that a 

minimum of six months is necessary to fully affect weight parameters (Nnaji, 2019). While 

statistical significance was not achieved, the intervention results may be clinically significant for 

patient zBMI. While pediatric guidelines for clinical significance of zBMI reduction have not yet 

been established, the guideline for adults recommends that a mean change in zBMI of -0.01 to -

0.10 is clinically significant (Kolsgaard et al., 2011). If that same principle is applied to 

pediatrics, then the reduction of zBMI suggest a change of -0.0371  may indicate clinical 

significance. 

The review of literature found that while dietary and activity interventions did not result in 

statistically significant results, patients did experience a decrease in zBMI (Brown et al., 2019; 

Taylor, 2015). A reduction in BMI has also been associated with the combined approach of 

nutrition and activity interventions including patient education about these subjects (Fong, 2020; 

Wylie-Rosett, 2018). 

Strengths and Limitations of the DNP Project 

 The strengths and limitations of this project varied widely. Patient demographics, 

implementation at the project site, and the use of the JHNEBP model must all be considered.  

 

Strengths  

 One of the greatest strengths of this EBP project was the number of participants with a 

total of 111 in the pre-intervention group and 391 in the intervention group. These groups were 

consistent along most demographic lines with no significant difference in age or race 

distribution. There was also no significant difference in the patient population that was already a 
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part of the behavioral intervention clinic. As they were already part of the clinic and could not be 

provided with a referral, it was important to ensure that a difference between groups did not 

affect the outcome of the frequency of referrals. Additionally, a comparison of previous 

diagnoses was completed between patient groups to ensure that this diagnosis was not already 

serving as a reminder to the physician, and while the analysis was statistically significant, 

previously assigned diagnoses were more prevalent within the pre-intervention group. Patients 

should be assigned a diagnostic code at each visit regardless of previous diagnosis, thus 

eliminating previous diagnosis serving as a provider reminder as a confounding variable. 

 Another strength of the project was the project site. The clinical director was invested in 

the project as a key stakeholder as she was interested in improving the site’s quality scores 

concerning diagnosis and management of overweight and obesity. The site facilitator was also 

eager to press forward with implementation as she was passionate about addressing this 

disease in children and was highly involved in the on-site behavioral intervention clinic. Not only 

were the key stakeholders extremely interested in the project, but the population that frequents 

the clinic often meets the criteria for overweight and obesity, and a research study on the 

subject had been completed on site within the last five years. Because overweight and obesity 

diagnosis and management was an identified need at the project site, it was easier to gain buy-

in from providers.  

The education session for the providers was the strongest aspect of the implementation. 

The providers were extremely attentive and engaged in the learning process. They had multiple 

questions about the diagnostic criteria, the management plan, Medicaid coverage, and 

assignment of diagnosis codes. The questions made it evident that the intervention was filling a 

knowledge deficit. This recognized need for change was influential in creating an environment 

that was open to change among clinicians.  

The EBP model chosen to guide this project was the JHNEBP model, and its flexibility 

added strength to the project process. The JHNEBP model consists of three primary phases 
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with a total of 18 steps (Dang & Dearholt, 2017). For this project, phase one began with 

recruiting the team of the project leader and the site facilitator. Together, they defined the 

problem and began asking the practice question or the PICOT question. Key stakeholders were 

then identified at the clinical site which included nurses, providers, and the clinical site director.  

Four nurses and two medical assistants were identified as key stakeholders for flagging patient 

BMI percentile. Providers consisted of the clinical director, the site facilitator, and seven other 

pediatricians. Leadership responsibility was to be taken by the project leader with the site 

facilitator overseeing her, and residents who came to the site during the implementation were 

instructed on the process and overseen by the clinical site director. A primary need at this clinic 

was identification and treatment of patient weight which would be addressed by the PICOT 

question.  

The next phase in the JHNEBP model was to review the current evidence. A chart audit 

was performed at this site to collect internal evidence, and the information from this process 

served as the basis for the pre-intervention data. Once the audit was performed, the JHNEBP 

model directed cycling back to the PICOT question to refine it as necessary (Dang & Dearholt, 

2017). The audit helped to identify the inconsistency of return to see recommendations and 

referrals, and these were added to the PICOT question. Phase two involved appraisal of the 

literature for level and quality and synthesis of the information. To complete the next step in the 

JHNEBP model, the project leader designed recommendations based on the literature and 

presented the clinical director and the site facilitator with the current evidence. The site director 

and the project leader were then able to brainstorm and create an implementation plan which 

began the third phase of the JHNEBP model. The site facilitator and the project leader engaged 

in conversation about how to minimize nursing and provider burden while implementing the 

plan, how to fit provider reminders into the natural flow of the clinic, and how to best provide the 

patient reminders while protecting patient privacy. They also discussed what material needed to 

be covered during the provider education session. During phase 3, step 13, securing support for 
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the plan, and step 14, implementation of the plan, were revisited several times during the 12-

week timeframe as the project leader had some difficulty obtaining full support of some staff 

members (Dang & Dearholt, 2017). Support for the project was initially gained through the 

identification of the need from speaking to the clinical director. Once the idea for implementation 

was organized, it was provided to the clinical site director for approval. The clinical director also 

provided some insight about ICD code entry, and the billing department (or personnel) had to be 

contacted to help clarify proper entry for provider education. Added support was gained from 

communication with another pediatrician who desired for the project to improve quality 

indicators and scheduled the provider education session. The fluidity of the JHNEBP model 

allowed the project leader to easily flow between steps as she refined the project and ensured 

that she incorporated EBP into the needs of the clinic and integrated the suggestions of the 

primary stakeholders. The most rewarding part of implementation was the provider education 

session. Providers were incredibly supportive of the process, were active listeners, engaged in 

the learning process, and desired to make practice change. The education session included the 

significance of the problem which helped to garner support as the change was presented as an 

opportunity to positively affect patient outcomes. At the beginning of project implementation, the 

nursing staff was without a supervisor. Because this key stakeholder could not be obtained, the 

project leader spoke to nursing staff directly. The nursing staff stated that they were supportive, 

but then did not follow through with the reminder system as instructed. As they were 

instrumental in the reminder system, it was vital to gain their support. The project leader spoke 

to the nursing staff and medical assistants individually at several points during the 

implementation process to clarify the flagging system.  The nursing staff were also reminded of 

the process via email and received the same PowerPoint presentation that  was used in the 

provider education session. Unfortunately, as the project leader was usually only on the site 

weekly and nursing staff rotated, communication was often delayed. During the implementation 

period, a new nursing supervisor was hired. Despite the fact that the project had already been 
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implemented for several weeks, gaining support from the new nursing supervisor was difficult. 

Nursing staff had spoken to her before the project leader knew that a new supervisor had been 

hired, and they had informed the supervisor that implementation was too difficult. Several 

attempts were made to set up an appointment to discuss the project, but the nursing supervisor 

preferred to be contacted by email. She was also slow to respond to these which resulted in a 

longer time period with lack of support from the nursing staff. The project leader reached out to 

the clinical director to finally receive an adequate response from the supervisor. Once all of her 

questions about the project were addressed, she then spoke to nursing staff about 

implementing the project for the last several weeks of the project.  

The final steps in the JHNEBP model were aimed at evaluation of the findings, reporting 

the outcomes back to the site facilitator, identifying ideas for future research and how to achieve 

sustainability, and dissemination of the results to the project site and the university through an 

oral presentation and publication of an EBP report (Dang & Dearholt, 2017). As nursing found 

the implementation to be time-consuming, the project leader deemed the post-it system to be 

unsustainable. However, the provider education session increased lifelong knowledge, and the 

project leader contacted the EHR company to inquire about adding zBMI as an automated 

quality flag for pediatric patients who fall within CDC criteria for overweight or obesity. If the 

EHR was able to add this to the quality tab algorithm, then sustainability of provider reminders 

would be achieved and automated.   

Another strength of the project was the overwhelming amount of evidence available on 

the identification and treatment of overweight and obesity. While extra care was taken to add 

appropriate inclusion and exclusion criteria to narrow the population, the project still pulled from 

25 pieces of high quality evidence. The scope of the literature supplied a wide evidence base 

and allowed for a multifaceted project.  

Limitations 
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 Some limitations were derived from a difference in patient demographics. The pre-

intervention group contained a statistically significant greater number of females than the 

intervention group. As zBMI is calculated based on age and sex, this should not have altered 

final results, however, it was a notable difference. The other primary limitation regarding 

demographics was that the distribution of race, while congruent in both the pre-intervention and 

intervention groups, is not reflective of the general population. The number of participants who 

identified as Hispanic or Latino was near 50% in both groups followed by those who identified 

as African American or Black near 30%. This varies greatly from the general United States 

population which is primarily White at 72.0% with a Hispanic or Latino population of 18.4% and 

an African American or Black population of 12.8% (United States Census Bureau, 2021). This 

difference limits the generalizability of these results. However, the results may still apply to 

urban communities with similar population percentages around the nation. A further limitation of 

the project was the lack of foresight to collect data on language and income. The project site 

was part of a non-profit organization that primarily cared for Medicaid patients and had a large 

Spanish-speaking population. As a portion of the project was dedicated to nutrition and activity 

education, health literacy and language barriers may have affected outcomes. To minimize this 

effect, patients should be supplied with written material in their native language and an 

interpreter should be used at each visit. Patient culture should be considered as well, so 

providers must be educated on the cultural practices of those that they serve.   

 Another unforeseen barrier was that not all parents wanted to have their children treated 

for overweight or obesity. This was usually because they did not view their child as unhealthy. 

While this did not affect the frequency of diagnosis or referral, it may have had an impact on the 

secondary outcomes of weight, BMI, and zBMI.  

 The greatest limitation to this EBP project was difficulty with the implementation of the 

reminder system. While nurses were informed of the criteria for flagging BMI, nurses in the 

office were often rotated. This made communicating the plan to everyone very difficult. To 
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complicate matters, the office did not have a nurse manager at the beginning of implementation, 

so the project leader was unable to garner this support and spoke to nursing staff directly. 

Initially, nursing staff misunderstood the flagging criteria (all patients between five and 12 years 

of age with a BMI percentile greater than or equal to 85%). The nurses were flagging some 

patients but not all, and providers reported back stating that they were infrequently receiving the 

reminders. Gaining the support of nursing was extremely difficult and was ultimately obtained 

through consulting the new nurse supervisor who had the authority to help with implementation. 

The nurse supervisor was able to reinforce to nursing staff that the project was to be 

implemented as designed, and she assigned a nurse to the project implementation. Even 

though the implementation was created with the idea of a minimal burden on nursing, the 

nurses already felt overburdened and their full support was never achieved. This resulted in 

inconsistencies in the flagging system. However, even without this consistency, there was a 

statistically significant increase in the number of diagnoses and a clinically significant decrease 

in patient zBMI. 

 The Hawthorne effect may have affected the frequency of diagnosis as providers knew 

this would be examined by the project leader. However, there was not a statistically significant 

difference in the frequency of referrals or nutrition and activity education, and providers also 

knew that these were being examined as well. This inconsistency would indicate that the 

Hawthorne effect was not responsible for the significant change. 

Implications for the Future 

The purpose of an EBP project is not only to impact patient outcomes through the 

implementation of high quality evidence and advance the profession of nursing but also to 

contribute further to the existing body of evidence. Therefore, it is vital to explore the potential 

impact of this EBP project on practice, the JHNEBP model, research, and education.  

Practice 
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 Improving recognition and increasing diagnosis of overweight and obesity in pediatric 

patients has the potential to decrease patient weight, BMI, and zBMI long-term due to increased 

management of the condition over time. As pediatric providers are already overwhelmed in the 

ever-changing landscape of healthcare, recognizing yet another parameter for diagnosis when it 

is not the patient’s primary complaint, can prove challenging. One way to overcome this difficulty 

is the addition of provider reminders. Within AthenaNet, the EHR used at this clinical site, an 

automated flagging system for adult BMI already exists within their quality tab. A similar 

parameter could be integrated into pediatrics by flagging BMI percentile of greater than or equal 

to 85. To attempt to initiate this change, the project leader reached out to AthenaNet regarding 

the implementation of this new parameter. AthenaNet has an ideas page that allows its users to 

submit ideas for improvements to the EHR. If this addition could be accomplished, the computer 

program would bypass the need for a dedicated nursing staff that was willing to help identify the 

disease. AthenaNet has responded to this inquiry and is looking into other organizations to see 

if this would be valuable to them. 

 The project leader could have made a more significant improvement in practice with 

better communication to the nursing staff. Scheduling a meeting that gathered all the nursing 

staff would have been ideal, but it was not feasible without greatly inconveniencing them. 

However, improved communication may have decreased project leader frustration and the 

number of limitations in the project. In the future, the project leader will take greater care 

establishing the practice change and ensuring that all responsible members express 

understanding of the EBP process. 

EBP Model 

 The use of the JHNEBP model was ideal for the implementation of this project. The 

JHNEBP model is based on a problem-solving approach to making a clinical change (Dang & 

Dearholt, 2017). Once a clinical need was found at this site, the model guided the project leader 

through the implementation process. The JHNEBP model also has tools that can be utilized 
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through each step in the process. One of these is the evidence level and quality guide which 

helped to determine which research was included in the literature review for this project. 

Another helpful tool that guided project completion was the action plan tool. This tool examines 

workflow and funding, but it also has a segment dedicated to foreseeable barriers and plans for 

overcoming them so they can be addressed before they become problematic (Dang & Dearholt, 

2017). This action plan helped identify the importance of how reminders would easily fit into the 

current workflow of the clinical site. The model could improve by addressing communication 

barriers. While it mentions gaining the support of key stakeholders, it does not address whom to 

engage when a key stakeholder cannot be identified. The model also does not address how to 

gain support when key stakeholders appear to be supportive, but then they do not participate in 

the process. The model is intuitive to the process of practice change implementation and is easy 

to use. Its cyclical nature is an added advantage. Because the process can be reversed, 

revised, and restarted at any point, the model can continue to be used even as technology 

advances and healthcare continues to change.   

Research 

 This EBP project aimed at increasing diagnosis, nutrition and activity education, and 

patient referral to affect weight, BMI, and zBMI outcomes. Future research should aim to identify 

a more direct association between diagnosis and weight outcomes. In the review of literature, 

there was ample information supporting the use of multifaceted interventions including patient 

referrals to behavioral interventions and increased nutrition and activity education directed at 

affecting pediatric overweight and obesity. The literature also contained information on reasons 

that providers and parents do not always recognize this disease. However, there is an existing 

gap in the literature between increased diagnosis and its effect on overweight and obesity. Most 

research currently attempts to link the process of overweight and obesity management to a 

decrease in patient weight, BMI, and zBMI.. Longitudinal research should be conducted that 

aims to identify if an increase in patient diagnosis contributes to a disease.  
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 Another research opportunity derives from the unexpected barrier of parental decisions 

to decline overweight and obesity management. A qualitative study should be conducted to 

identify any existing cultural barriers to weight management. Through addressing these barriers, 

providers may have more success initiating management of this disease.   

Education 

 One of the most successful aspects of this EBP project was the provider education 

session. Despite the difficulties with the flagging system, there was still a significant increase in 

the number of diagnoses. The providers at this pediatric site consisted primarily of pediatricians, 

but there was still a knowledge deficit regarding criteria for pediatric overweight and obesity. 

This is in part because zBMI instead of BMI is the defining criteria for these diagnoses. Prior to 

the intervention, pediatricians at this site frequently diagnosed overweight and obesity based on 

visualization (Foster, 2019). There was also a lack of knowledge regarding how to properly 

apply ICD codes which may be attributable to a lack of education on ICD code application. The 

providers were also unfamiliar with the AAP algorithm for management of overweight and 

obesity and the current recommendation of at least 26 hours of provider contact. Increasing 

provider knowledge about overweight and obesity criteria and management is necessary to 

stem the tide of this growing epidemic. Finally, providers must seek to be educated on the 

status of Medicaid in their state and what types of services and community resources can be 

provided to help patients with overweight and obesity decrease their weight and increase their 

quality of life.  

Conclusion 

 This EBP project aimed to reduce overweight and obesity in pediatric patients over a 12-

week period. Provider reminders and education were implemented to affect the primary 

outcomes of frequency of diagnosis, nutrition and activity education, and referrals to the on-site 

behavioral intervention clinic or a nutritionist. Secondary outcomes were patient weight, BMI, 

and zBMI. A wealth of high-quality evidence offered  modalities for decreasing overweight and 
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obesity in pediatrics resulting in the implementation of a multifaceted approach to care. The 

JHNEBP model was an appropriate guide for all phases of the project due to its flexible and 

cyclical nature that allowed for adjustments. The model was also straightforward, easy to use, 

and accounted for barriers to implementation.   

When pre-intervention diagnosis was compared to intervention diagnosis, there was a 

statistically significant increase (p = .003). However, this increase in diagnosis did not correlate 

to an increase in the frequency of nutrition and activity education provided or patient referrals. 

While patient weight significantly increased over the 12-week timeframe, this was expected as 

children continue to gain weight as they grow. Patient BMI remained relatively unaffected by the 

intervention, and while not statistically significant, zBMI was found to have a mean decrease of 

0.0371 revealing that some patients benefitted from the intervention. Providers also suggested 

earlier return to see times.  

Based on these findings, provider reminders and education increase the recognition and 

diagnosis of overweight and obesity in children which is the first step in affecting patient weight, 

BMI, and zBMI. Provider reminders and education led to an increase in formal diagnosis which 

should lead to increased management, and ultimately, better patient quality of life. While patient 

weight outcomes did not experience a significant decrease, individual children did benefit from 

increased diagnosis and management, which is consistent with the current body of evidence. 

Implementation of a multifaceted approach to care can improve weight outcomes, but further 

research is required to identify how to implement these most effectively. In approximately 75% 

of cases, providers were already offering nutrition and activity education to patients with 

overweight and obesity even in the absence of an accurate diagnosis. Therefore, the frequency 

of nutrition and activity education alone does not seem to be the key to decreasing pediatric 

weight parameters. The frequency of referrals showed greater need for improvement. No 

significant difference was found in the frequency of referrals, and providers must give greater 

focus to the referral of patients to multidisciplinary teams as more intensive management is 
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associated with improved outcomes (Jortberg et al., 2016). Future research should continue to 

examine the relationship between the use of multidisciplinary teams for weight management as 

this may be the key to decreasing weight in pediatric patients. 
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APPENDIX A 

The Johns Hopkins Critical Appraisal Tool 
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APPENDIX B 

JHNEBP Critical Appraisal Tool – Application to Included Research 
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Health 
Care 
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et al. 

(2016) 
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et al. 

(2015) 

Mead 
et al. 
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NICE 
(2015) 
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researcher 
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known and not 
known about 
the problem 
and how the 

study will 
address gaps 
in knowledge? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Was the 
purpose of the 
study clearly 
presented? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Was the 
literature 

review current 
(most sources 
within the past 
five years or 

seminal 
study)? 

No No Yes No No No No No No No No No No 

Was the 
sample size 

sufficient 
based on 

N/A Yes N/A Yes Yes No Yes No No Yes Yes Yes N/A 
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study design 
and rationale? 

If control 
group: Were 

the 
characteristics 

and/or 
demographics 
similar in both 
the control and 

intervention 
groups? 

N/A N/A N/A N/A Yes Yes N/A Un-
defined 

N/A Yes N/A N/A N/A 

If multiple 
settings were 

used, were the 
settings 
similar? 

N/A N/A N/A N/A N/A N/A N/A Yes N/A Yes N/A N/A N/A 

Were all 
groups equally 
treated except 

for the 
intervention 

group? 

N/A N/A N/A N/A Yes Yes N/A Yes N/A Yes N/A N/A N/A 

Are data 
collection 
methods 
clearly 

described? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Were the 
instruments 

reliable 
(Cronbach’s 

alpha >0.70)? 

N/A Yes Yes Yes Yes Yes N/A Yes N/A Yes Yes Yes Yes 

Was the 
instrument 

validity 
discussed? 

N/A Yes Yes Yes Yes No N/A Yes N/A No Yes Yes N/A 
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If surveys or 
questionnaires 

were used 
was the 

response rate 
yes>25%? 

N/A N/A N/A N/A N/A N/A N/A N/A N/A No N/A N/A N/A 

Were the 
results 

presented 
clearly? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

If tables were 
presented, 

was the 
narrative 

consistent with 
the table 
content? 

Yes Yes Yes Yes Yes Yes N/A Yes Yes Yes Yes Yes Yes 

Were study 
limitations 

identified and 
addressed? 

Yes Yes Yes Yes Yes Yes N/A Yes Yes Yes Yes Yes No 

Were 
conclusions 
based on 
results? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Quality Rating High High High High High Good High Good Good Good High High High 

 

 Nguyen 
(2020) 

Nnaji 
(2019) 

Parra-
Medina 
et al. 

(2015) 

Resnicow 
et al. (2016) 

SIGN 
(2010) 

Sepulveda 
et al. 

(2019) 

Sim et 
al. 

(2016) 

Taveras 
et al. 

(2017) 

Taylor 
et al. 

(2015) 

USPSTF 
(2016) 

University 
of 

Michigan 
Obesity 

Guideline 
Team 
(2020) 

Wylie-
Rosett 
et al. 

(2018) 

Does the 
researcher 

identify what is 
known and not 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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known about 
the problem 
and how the 

study will 
address gaps 
in knowledge? 

Was the 
purpose of the 
study clearly 
presented? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Was the 
literature 

review current 
(most sources 
within the past 
five years or 

seminal 
study)? 

Yes No No No No No No No No No No No 

Was the 
sample size 

sufficient 
based on 

study design 
and rationale? 

No Yes No Yes N/A N/A Yes Yes Yes Yes N/A Yes 

If control 
group: Were 

the 
characteristics 

and/or 
demographics 
similar in both 
the control and 

intervention 
groups? 

N/A N/A Yes No N/A N/A Yes Yes Yes N/A N/A Yes 

If multiple 
settings were 

used, were the 
settings 
similar? 

N/A N/A N/A Yes N/A N/A N/A Yes Yes N/A N/A N/A 
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Were all 
groups equally 
treated except 

for the 
intervention 

group? 

N/A N/A Yes Yes N/A N/A Yes Yes N/A N/A N/A Yes 

Are data 
collection 
methods 
clearly 

described? 

No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes 

Were the 
instruments 

reliable 
(Cronbach’s 

alpha >0.70)? 

N/A N/A Yes No Yes Yes Yes Yes No N/A N/A Yes 

Was the 
instrument 

validity 
discussed? 

N/A N/A No No Yes Yes Yes Yes No N/A N/A Yes 

If surveys or 
questionnaires 

were used 
was the 

response rate 
>25%? 

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Were the 
results 

presented 
clearly? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

If tables were 
presented, 

was the 
narrative 

consistent with 
the table 
content? 

No N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Were study 
limitations 

No N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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identified and 
addressed? 

Were 
conclusions 
based on 
results? 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Quality Rating Good High Good Good High High High High Good High High High 
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APPENDIX C 

PowerPoint Provider Presentation 
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Managing 
Overweight and 

Obesity in Pediatrics
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z

Behavioral Intervention

§ Refer to In-office Energy Clinic

§ Focuses on behavioral interventions 

§ Goal-setting

§ Positive reinforcement

§ Reward and Progress

§ Our goal: Increase number of patients who are receiving focused care to 

increase healthy habits! 

(Canadian Task Force on Preventative Health Care, 2015; Chai et al., 2019; Fleischman et al., 2016; Farpour-Lambert et al., 2019; Loveman et 

al., 2015; Mead et al., 2017; Parra-Medina et al., 2015; Resnicow et al., 2017; Sepulveda et al., 2019; Taveras et al., 2017; Taylor et al., 2015; 

USTSPF, 2016; Wylie-Rosett et al., 2018) 

z

Motivational Interviewing
§ Express empathy.

§ Avoid argument.

§ Roll with resistance.

§ Reinforce self-efficacy. 

§ Delineate the difference between the patients’ goals and behaviors.

§ Our goal: Increase patient awareness of a need for change. 

(Center for Substance Abuse Treatment, 1999; Forsell et al., 2018; Resnicow et al., 2016; Sepulveda et al., 2019;  Sim et al., 2016; Taveras et al., 

2017; Taylor et al., 2015)
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APPENDIX F 

Provider Checklist for Patient Education Handouts 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E



MANAGEMENT OF OVERWEIGHT AND OBESITY IN PEDIATRICS 
                

 135 

 

DocuSign Envelope ID: D0E338E8-6574-4ABC-9765-ABABA5FA959E


	Overcoming Obesity: Provider Reminders and Education in Pediatrics
	tmp.1621887527.pdf.WRpnD

