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ABSTRACT 

Title of Dissertation: Examining Dietary Patterns and Relationship to Caloric Intake in a Sample 

of Youth with Antipsychotic Induced Weight Gain 

Kristin Bussell, Doctor of Philosophy, 2019 

Dissertation Directed by: Debra Scrandis, PhD, Associate Professor, School of Nursing  

BACKGROUND:  Antipsychotic medication (APM) treatment has risen dramatically over the past 

15 years in children/adolescents with serious mental illness, increasing risk for serious 

cardiometabolic sides effects such as rapid weight gain, increased lipids/triglycerides, reduced 

insulin sensitivity and hyperglycemia.  Given the long-term nature of childhood onset mental illness 

these youths are at considerable high risk for early onset diabetes, cardiovascular disease, chronic 

morbidity and shortened lifespan.  Although clinical practice guidelines for cardiometabolic 

assessment/monitoring have been established none have been developed for dietary 

assessment/interventions in weight management. Studies examining APM effects on eating 

behaviors and nutritional composition/adequacy are lacking.  

METHODS: This dissertation includes a literature review related to weight loss strategies in youth 

treated with APM.  Next a secondary analysis of dietary data collected from 117 overweight/obese 

youth treated with APM was conducted to examine baseline dietary status and change over 6 

months, after 8 session of healthy lifestyle education.  Lastly, qualitative data collected from the 

youth and their parent regarding facilitators/barriers to healthy eating was analyzed.   

RESULTS: Literature review found primarily intervention studies with metformin, which was 

moderately effective, but without examining diet/exercise.  Several dietary/exercise intervention 

studies reported decreased weight/BMI but did not report on dietary intake.  



Analysis in this study found excess consumption of carbohydrates, protein, fat and 

total/added sugar while deficient in fruits, vegetables, whole grains, fiber and water when compared 

to the USDA recommended daily allowance.  Change in dietary intake over 6 months found 

significant decreases in calories, carbohydrates, protein, total/saturated/solid fat, total/added sugar, 

refined grains, total dairy and cheese with small increases in whole fruit, total vegetables and dark 

green/orange vegetables, although not statistically significant.  

 Qualitative responses from youths/parents on barriers/facilitators to healthy eating 

identified barriers as excessive appetite/cravings for sweets, junk food in the home, fast food, 

disliking fruits/vegetables, and lack of meal planning and food shopping/preparation.  Facilitators 

included encouragement from family, removing junk foods, eating home more, making healthy 

foods tasteful and including the child in meal planning.   

CONCLUSIONS: This study provides new information which contributes to understanding dietary 

intake/eating behaviors in youth treated with APM.  Findings suggest a possible influence of a 

simple dietary intervention on changes in food intake.   
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CHAPTER I: INTRODUCTION 
 

Increasing knowledge of nutritional intake in youth on APM is an important step 

in developing clinical standards of care for dietary assessment, education, and specific 

behavioral strategies for weight loss and prevention of weight gain.  

Study AIMS are to identify the following: 

1. Literature from 2002 to 2018 related to weight loss studies in youth treated with APM. 

2. Baseline dietary patterns and nutritional adequacy, based on the United States Department 

of Agriculture (USDA) recommended dietary allowances by gender and age, in youth 

treated with APM medications who have experienced weight gain. 

3. The effect of a healthy lifestyle knowledge intervention on changes in dietary intake over 

6 months. 

4. Specific dietary predictors of change in caloric intake over 6 months while testing for 

differences related to age, gender and treatment group. 

5. Qualitative barriers and facilitating factors to eating healthy as verbalized by the parent and 

child independently, and exploration of differences/similarities. 

This project will use the three-manuscript dissertation option. Section I will provide 

background and significance of the problem including a review of the current literature.  

Section II will discuss the theoretical framework used in conceptualizing and addressing 

this problem. Section III will introduce the methods for this dissertation by discussing the 

research aims, hypothesis and description of the dataset, as well as highlight the protection 

of human subjects and timeline for the study.  Chapter II provides a manuscript which is 

a systematic search and review of the literature related to studies focused on approaches to 

weight loss in youth treated with APM using PRISMA methodology. Chapter III is a 
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manuscript which provides an overview of the design, methods and quantitative analysis 

examining baseline eating patterns and nutritional adequacy, changes in dietary intake over 

24 weeks, and relationship to change in caloric intake.  Chapter IV is a manuscript which 

outlines the design, methods and qualitative analysis for self-report data collected from 

each child participant and their parent related to barriers and facilitating factors affecting 

healthy eating patterns.  Chapter V summarizes findings from all three manuscripts, 

discusses strengths/limitations, and implications for future research and clinical 

applications. 

SECTION 1 

BACKGROUND 

 Childhood obesity has become a serious public health concern in the United States 

(U.S.) over the past 30 years, increasing from 5% of youth 3-19 years old in 1980, to 16.6% 

in 2004, and 18.5% in 2015. 1,2,3  Pediatric obesity is defined by the Centers for Disease 

Control (CDC) as body mass index (BMI) > the 95th percentile for children and adolescents 

of the same age and gender, while overweight is > the 85th percentile.4  The USDA 

attributes dietary causes of obesity in U.S. children/adolescents and adults to be the 

following: increased consumption of sugar, saturated fat and sodium, excess grains and 

protein, as well as deficient intake of fruits/vegetables, dairy and oils5.  These findings are 

based on changes in dietary patterns assessed by the National Health and Nutrition 

Examination Survey (NHANES), which is conducted every two years across the U.S by 

the CDC to inform the What We Eat in America report by the USDA.  More specifically 

adiposity has been positively associated with consumption of sugar-sweetened beverages, 

eating fast food, increased portion sizes, dietary fat and low intake of dairy products.6  
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Further, consumption of fruits, vegetables, eating breakfast and eating meals together as a 

family have a protective effect against obesity and improved diet quality, but have 

decreased over time.6  Subsequently in 2007, the AMA established “Healthy Lifestyle 

Guidelines” (figure 1) to combat obesity, and the American Academy of Pediatrics (AAP) 

has further developed guidelines specific to prevention of childhood obesity.7  Since 

establishing these guidelines the prevalence of childhood obesity increased by only 1%, 

from 2007 to 2016, although still high at 18.5%.1  The Healthy Lifestyle guidelines may 

have benefited the general pediatric population but studies examining effects on special 

populations such as youth treated with APM are lacking.     

Dietary Quality and Patterns in Pediatric Weight Loss 

 The NHANES, administered every 2 years by the CDC, provides the basis for 

information on the state of nutritional health in the U.S.  The most recent published results 

from the 2013-14 examination provides an analysis of nutrient intake from food and 

beverage for 65 nutrients and food components. Diet quality in children/adolescents ages 

9-19 is well below the USDA recommendations in fruits, vegetables, and dairy.8 

Consumption of fast food among children/adolescents has increased over the past 20 

years, with 12% of this population obtaining >40% of their daily calories from fast-food.9  

Snacking among adolescents has also increased significantly by 22%, resulting in a higher 

proportion of calories from carbohydrates and sugar. Top snacks reported were the 

following: cookies, pizza, fries with ketchup, potato chips, white bread, and tortilla chips 

with salsa.10  Despite the inadequacy of the diet of today’s youths, there have been some 

positive trends from 2004 to 2014 including a small, but statistically significant, increase 
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in whole grains, a decrease in mean caloric intake from sugar and solid fats, and although 

still high, the intake of added sugar has decreased significantly.11  

Healthy Lifestyle Weight Management Interventions for School-Aged Children and 

Adolescents 

A general search for literature related to healthy lifestyle interventions in children 

and adolescents yielded studies in three contexts: primary care, school-based and family 

centered.  Study interventions focused on improving nutritional intake and increasing 

physical activity. A synthesis of findings on weight related studies from the Child Trends 

database concluded studies with a counseling component and a narrow goal (focused only 

on nutrition OR physical activity) were most successful in achieving outcome behaviors.12   

Surprisingly there was also a substantial amount of literature related to pediatric bariatric 

surgery.  

Primary care is an optimal setting to provide ongoing healthy lifestyle 

education/counseling and requires no specialized training if utilizing the AMA Healthy 

Lifestyle guidelines.  A 2017 meta-analysis of weight management interventions (lifestyle 

modification, education and motivational counseling) with children ages 2-18 in primary 

care settings identified only 10 studies, finding a small but significant reduction in BMI z-

scores over a range of 3-24 months.13  A systematic review examined 17 randomized 

control trials of healthy lifestyle education and counseling administered by general 

providers in pediatric primary care settings, finding behavioral changes occurred even after 

1 session, but changes in anthropometric outcomes required five or more sessions.14  Both 

reviews support the importance of basic healthy lifestyle education/counseling in primary 
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care settings and effectiveness in promoting healthy nutrition and adequate physical 

activity, both known to reduce cardiometabolic risk.   

Family based interventions are an effective approach for sustainable behavioral 

change related to healthy lifestyle practices.  A qualitative study implementing the Parents 

as Agents of Change (PAC), which involved parents and children (ages 8-12) working 

together to make changes in nutrition and physical activity, had an interesting finding.  

Post-intervention, parents reported the most helpful components were having specific goals 

to work towards and the parent group meetings where peer support and dialogue took 

place.15  Parental involvement is a crucial factor in achieving improvements in nutrition, 

physical activity and healthy weight in children, as was found in a longitudinal study 

utilizing a family-based behavioral weight loss intervention in obese children (ages 7-12) 

with at least one obese parent.16  All 150 parent-child dyads received 20 weekly sessions 

over 5 months, which included individual counseling and group education related to the 

following behavioral change strategies: self-monitoring food intake, physical activity and 

weight; parent modeling of healthy behaviors; positive reinforcement and changing the 

home environment.  This study found both the parent and child had a statistically 

significant reduction in BMI z-score.  When followed by a 4-month weekly maintenance 

treatment focused on behavioral weight management strategies and psychosocial aspects 

such as social support and body image, both groups sustained the weight loss measured at 

2 years post intervention.  

Increasingly school based interventions are utilized because they target larger 

numbers of children, are cost efficient and effective.  A 3-year longitudinal study with 

children grades 3-12 (n=2,259) in an urban lower socioeconomic school district 
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implemented changes to the foods served, expanded the physical education curriculum by 

providing education physical  equipment with teacher training, and incorporated health 

education into the general curriculum.17  Measurement of height and weight at 6-time 

points over 3 years found a statistically significant reduction in mean BMI percentile and 

decrease in the percent of children classified as overweight or obese.  In another school-

based study, 685 fourth and fifth graders, across 12 schools, received the Pathways to 

Health Program over 5-7 weeks, provided by regular classroom teachers who had attended 

a 1-day training.18  Student outcomes (food intake, physical activity, sedentary behavior 

and intention to eat healthy and exercise) measured at baseline, 1-year and 2-year follow 

up, found a reduction of junk food intake, and increased intentions to eat healthy and 

exercise in 5th grade but not 4th grade students. Another important avenue is implementation 

of school wide wellness policies in accordance with the Child and Nutrition and 

Reauthorization Act of 2004 and the Healthy Hunger-Free Kids Act of 2010, both requiring 

schools to provide healthy foods and nutritional education to students.19  A 5-year study 

from 2005 to 2011 of 7 elementary schools in a low-income school district examined the 

effect of reducing high fat/sugar foods offered in the school cafeteria and increasing 

nutritious options (fresh fruits/vegetables, whole grains, fat free milk and water).20  

Purchase of unhealthy foods decreased by 52% while purchase of fresh fruit increased by 

12%, with no significant decline in the number of students purchasing school lunches.  This 

study supports the idea that children will choose healthy foods if offered and that 

implementation of policy related to school lunch programs can improve childhood 

nutrition.   
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  Several pediatric studies related specifically to nutrient intake were also found.  A 

large cohort study (n=15,444) of children 7-13 years conducted in the UK over 3 years 

found a positive association of excess weight gain with diets high in fat and sugar, and a 

positive association of weight loss in diets high in whole grains and high fiber cereals.21  

Another study with 71 adolescents examined the effect of three macronutrient specific diets 

(low carb/low fat, low carb/high fat and high carb/low fat) on weight loss and change in 

health-related quality of life scores over 12 weeks.22  Although statistically significant 

weight loss and decreased percent body fat occurred for all three groups, with no significant 

between group difference, only the low carb/low fat and high carb/low fat groups had 

significant increases in their quality of life scores.   The STRIP study is a longitudinal 

randomized control trial that provided child oriented dietary counseling to parents every 6 

months, starting from their child’s infancy to 20 years old, with an emphasis on low 

consumption of saturated fat. Significant findings in the intervention group at ages 15-20 

were the following: lower insulin resistance, lower prevalence of metabolic syndrome, 

lower intake of saturated fats and higher intake of fiber.23, 24, 25   Parents in the intervention 

group had significantly lower intake of saturated fats and serum LDL levels.26  The diet of 

parents in the intervention group was significantly lower in saturated fats and higher in 

polyunsaturated fats compared to the control group.  The intervention group mothers had 

lower serum LDL levels compared to the control group.26   Findings such as these indicate 

a need for further studies related to specific nutrient intake.    

Family Factors in Pediatric Nutrition 

  Parents play a crucial role in the dietary intake and eating patterns of their children, 

thereby influencing long-term health outcomes.  A plethora of literature examines and 
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discusses parental involvement in healthy lifestyle behaviors focused on prevention and 

treatment of unhealthy weight.  Parents are central to not only foods provided and modeling 

eating behaviors, but many other parental factors influence a child’s nutrition such as the 

following: ethnicity/culture, mealtime structure, feeding styles, food access, and parental 

knowledge.27 General parenting style (permissive, authoritarian, authoritative, and 

disengaged) also plays a role in child-feeding practices.  Several studies investigating the 

relationship of parenting style and child eating behaviors found a positive relationship 

between authoritarian parenting style and healthy nutrition in their children.28  

Additionally, studies have identified that direct intervention with the parent, resulting in 

change in parental healthy lifestyle behaviors, is associated with a corresponding change 

in the child’s eating and exercise behaviors.28  Higher parental nutritional knowledge 

(measured with the Choosing Everyday Foods Scale) is significantly associated with 

children’s lower BMI percentile, smaller waist circumference and lower percent body fat.29 

Further, parental nutrition label use was significantly associated with lower parental serum 

triglycerides and LDL but not in their children. A family centered weight loss program 

implemented with obese youth ages 11-15 over 12 weeks in a group setting attended by 

the youth and a family support person, found a significant reduction in BMI z-score.30  

Nutritional Knowledge and Eating Behavior in Youth 

Health practitioners often assume knowledge of nutritional information leads to 

healthy dietary behaviors, but studies examining dietary knowledge and behaviors in youth 

have concluded this not to be the case.  An integrative literature review found school-age 

children and adolescents quite knowledgeable of healthy nutrition but there was no 

association between body mass index or weight status and level of knowledge.31  Further, 
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it identified adolescents are more insightful than school age children about the impact of 

nutrition on their health status, ability to function and physical appearance, yet there is no 

relationship between knowledge and food intake.  Adolescents also recognize the impact 

of family, peers, advertising, and their own attitudes/preferences on eating habits.  A 

consistent finding was that tacit knowledge, based on personal experiences, drives eating 

behaviors more than formal instruction in both school-age children and adolescents.  The 

school and community environments are particularly influential on eating behaviors of 

school-age children.  A study with 354 youth ages 7-13 found social acceptability was 

positively associated with increased consumption of less healthy foods as was appealing 

taste, but the moderating effect of nutritional knowledge weakened this association.32 

Hence, nutritional knowledge may reduce the negative moderating effects of social 

influences by peers and family.  

Barriers to Healthy Eating Patterns   

Adolescents identify the most common barriers to healthy eating habits as the 

following: lack of healthy food at home and at school, their own personal food preferences, 

time constraints due to individual and family schedules, and lack of money.33  School-age 

children identified barriers such as the influence of parental eating habits and food available 

in the home, as well as the convenience of packaged snacks and the “good taste” of sweet 

or salty snacks.33  A qualitative study in a sample of 260 school-age children and 20 focus 

groups (comprised of parents, school administrators and community leaders) in 

Mississippi, where childhood obesity is the highest in the U.S., examined barriers to 

healthy eating.34  Three themes were identified related to barriers including 

access/availability, knowledge, and desire.  Availability of healthy foods at home and 
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school was identified as the primary barrier, giving examples such as parent not cooking 

meals and the school running out of food leading to consumption of convenience foods, 

which tend to be less healthy.  Lack of knowledge in healthy nutrition was the second most 

common barrier and the desire to eat junk food the third.  

Another issue contributing to unhealthy dietary intake is food insecurity, which is 

a common problem in the U.S.  The USDA defines food insecurity as reduced quality, 

variety or desirability of diet, disruption of eating patterns, and if very low, reduced food 

intake.35  In 2016 the CDC reported both children and adults were food insecure in 8.0 

percent of U.S. households with children (3.1 million households).35  Food insecurity not 

only leads to under consumption of essential nutrient rich foods but also often results in 

over consumption of high calorie non-nutritious foods that are easily available and low 

cost.   

Pediatric Antipsychotic Treatment  

 Use of APM for treatment of psychiatric symptoms in children/adolescents began 

in the late 1990s.  Since the first Food and Drug Administration (FDA) approved pediatric 

indication in 2002 there has been a rapid increase in APM prescribing in this population.   

FDA approved indications for pediatric APM treatment now include schizophrenia, bipolar 

disorder and autism, but also are commonly prescribed off label for disruptive behaviors 

such as severe aggression and irritability.36 Subsequently there has been marked increases 

in pediatric prescribing of APM over the past 15 years, particularly in adolescents.36,37,38  

This is concerning in that youth with serious mental illness generally require ongoing long-

term treatment to maintain psychiatric stability, basic safety, and functioning at home and 

school. Multiple pediatric studies have demonstrated APM treatment to be quite efficacious 
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in children/adolescents with autism, bipolar disorder, disruptive mood dysregulation 

disorder and childhood schizophrenia by reducing debilitating psychiatric symptoms 

leading to sustained periods of psychiatric stability and improved functioning.39-43 

Antipsychotic Side Effects 

Youth treated with APM are highly vulnerable to metabolic side effects, including 

rapid weight gain, dyslipidemia, and increased insulin resistance, leading to increased risk 

of metabolic syndrome, type 2 diabetes mellitus (T2DM), and premature cardiovascular 

disease.44, 45 Children often gain >10% of baseline weight within the first 3 months of 

treatment and can experience increased fasting triglycerides, LDL cholesterol, glucose and 

insulin even without weight gain, making this population particularly vulnerable to early 

onset of T2DM and cardiovascular disease.46,47,48  Rapid weight gain in the pre-pubescent 

(8-12) and adolescent (13-17) periods is a known predictor for adulthood obesity and 

precursor to onset of hypertension and T2DM in young adulthood.49  Multiple studies have 

found decreased insulin sensitivity and increased fasting glucose within weeks of APM 

treatment initiation, increasing the risk of T2DM by 50% in this population.50 A meta-

analysis comparing the incidence of T2DM in APM treated youth compared to normal 

controls found it to be three times higher.50  Increased triglycerides can occur within the 

first 10 weeks of SGA treatment in APM naïve youth46 creating a systemic inflammatory 

response, which contributes to increased appetite and fat storage.51  Increased appetite and 

thirst are common side effects experienced with APM treatment resulting in increased food 

and beverage consumption.  Several mechanisms are hypothesized as the cause of these 

side effects. Alteration of appetite satiety is partially due to reduction of hypothalamic 

5HTC2c serotonin receptor antagonism, resulting in reduced anorexigenic neuron 
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activation.52 APM also influences the appetite hormones ghrelin (signals hunger) and leptin 

(signals satiety).  Ghrelin levels are often higher in APM treated youth53, particularly at the 

beginning of treatment and again after initial weight gain has occurred, while leptin 

resistance is thought to also develop.54 

Weight Loss Studies in Youth Treated with Antipsychotic Medication 

Although there are many studies focused on identification of APM side effects in 

children and adolescents, none examined dietary assessment/intervention in this specific 

population to reduce weight or mitigate weight gain.  There are several weight loss studies 

in youth treated with APM but are only pharmacological intervention trials testing use of 

metformin and topiramate for weight loss, thus after the weight gain has occurred, and 

dietary intake assessment was not addressed.55-59   

Weight Loss Studies in Adults Treated with Antipsychotic Medication 

Multiple studies in the adult population have examined interventions related to 

dietary intake with promising evidence of effectiveness.  A meta-analysis of 17 studies 

found that behavioral/lifestyle interventions resulted in significant weight reduction 

(p<.0001) and decreased BMI (p<.0003), as well as secondary improvements in glucose 

(p= .004), insulin sensitivity (p=.0004), LDL (p=.006) and triglycerides (p=.0001).60   

Weight loss was sustained up to 12 months after the study interventions.  Another meta-

analysis of 13 randomized control trials on lifestyle- oriented weight management studies 

found that diet and physical activity interventions had the most effect on reduction of 

weight (3.12% decrease) and BMI (.98 decrease) compared to cognitive behavioral 

therapy, psychoeducation and treatment as usual.61  An analysis was conducted on pooled 

results from 19 trials of dietician lead nutrition intervention studies, implemented at a 
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community early psychosis program in the initial period of starting antipsychotic 

medication, finding a significant reduction in weight, BMI and weight circumference 

(p<.0001) and fasting glucose (p=.02).62   Further, consumption of junk food decreased by 

47% (p<.001) and total energy intake reduced by 26% (p<.0001).  A recent multisite 

randomized control trial, the STRIDE study, was conducted with adults treated with APM 

for >30 days with a BMI >27 (n=200).  The treatment group received weekly group 

sessions focused on developing healthy eating behaviors based on the DASH diet 

principles which includes the following: reducing calories, decreasing portion size, 

increasing consumption of fruits/vegetable, fiber and low-fat dairy products.63  From 

baseline to 6 months, the treatment group lost 4.37 kg with reduction in BMI by 1.55 kg/m2, 

compared to the control group, which gained .5 kg.  This study also included qualitative 

data on perspectives related to different aspects of the treatment intervention that were 

helpful or difficult with the following findings. Helpful aspects were camaraderie, peer 

support, and promotion of self-determination/personal goal setting. Difficult aspects were 

weekly weight checks and keeping a daily food diary.  Replication of such studies in the 

child/adolescent population could provide foundational information for establishing 

dietary assessment and strategies for weight management in pediatric APM treatment.  

Significance to Nursing 

Practice guidelines for youth prescribed APM strongly recommend regular 

monitoring of weight and lab work (fasting lipids, glucose, liver function), and general 

healthy lifestyle education64,65, but no guidelines are established for dietary assessment in 

the clinical setting. Further, knowledge about specific nutrient intake and dietary factors 

associated with weight gain and effective weight loss in this group is lacking.  Clinical 
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practice standards for monitoring cardiometabolic parameters have only recently been a 

focus in the literature. Research related to dietary assessment/intervention is particularly 

important with this special population as APM alters their metabolism and hunger, which 

may also influence food cravings and types of food eaten. Further investigation of dietary 

strategies to reduce these effects (i.e. increase protein, fiber, water, low fat, etc.) may lead 

to dietary interventions that prevent weight gain and metabolic side effects.  Accurate 

knowledge of dietary patterns associated with APM treatment in those who have 

experienced metabolic side effects is necessary for appropriate interventions and 

prevention strategies to be developed.   A gap in the literature exists related to dietary 

factors that may contribute to increased lipids, glucose and weight in youth on APM.  

Developing knowledge of nutritional intake in youth on APM is an important step in 

developing clinical standards of care for dietary assessment and specific behavioral 

strategies for weight management and reduction of cardiometabolic consequences in this 

vulnerable population.  

 Research related to dietary assessment, education and counseling to prevent weight 

gain in youth prescribed APM is a prime topic for nursing.  Nurses are often the practitioner 

who first gathers detailed information from patients and provides health 

education/counseling.  Further, nursing plays a major role in establishing standards of care 

related to assessment and health education/counseling, with an emphasis of prevention and 

health promotion.  Nursing care crosses all practice areas providing the opportunity to 

interface with this population in primary care, psychiatry and other specialties.  This 

research study can increase the state of the science for developing evidence-based practice 
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standards in dietary assessment and education for management and prevention of APM 

induced weight gain.   

SECTION II 

THEORETICAL FRAMEWORK 

The Theory of Planned Behavior (TPB) is the conceptual model applied to this 

research study, providing a framework for understanding and predicting change in healthy 

lifestyle behavior.  TPB first emerged as the Theory of Reasoned Action (TRA), 

conceptualized by Ajzen and Fishbein in 1975.66   They developed a framework, which 

explicated the factors leading to individual health behavior decisions.  Identification of 

specific constructs that influence health behaviors led to the operationalization of the 

dynamics of motivation and health related actions.  TRA postulates that intention to act 

precedes all behaviors and the stronger the intention the increased chance that the actual 

behavior will be executed.67  Intention is the result of two constructs, attitude towards the 

behavior and perceived subjective norms, each of equal value in creating the motivational 

outcome termed intention.68  The theory later evolved to become the TPB by adding a third 

construct, perceived control.  TPB also recognized antecedent background factors 

influence all three constructs, which in turn affects individual beliefs and indirectly impact 

intention and behavior.69  Attitude is both an affective and cognitive element based on the 

beliefs and emotions that an individual hold regarding the specific behavior, which take 

into consideration the consequences or conjectured outcomes of the behavior.69   TPB also 

recognizes the process of dual attitudes in which an individual hold both an implicit or 

habitual belief, and a differing explicit belief.  To override the implicit/habitual belief 

requires increased motivation and a realistic capability for the explicit attitude to influence 



16 
 

the intention and behavioral response.70   Several antecedents are recognized as 

contributing to the formation of attitude and include experiences, anticipated emotional 

effect (i.e. pleasure, pain, regret, success, etc.) and the general belief the behavior will result 

in a positive or negative outcome.71   

A second concept of both TRA and TPB is subjective norms, based on beliefs 

regarding social approval or disapproval related to performance of the behavior.70   The 

construct of subjective norms is further defined as social pressure the individual 

experiences in response to their perception of what others expect of them (injunctive 

norms) and the expectations inferred from what they observe others doing (descriptive 

norms).73  The strength of intention is affected by the level of perceived social approval 

from significant others, and the level of personal involvement significant others have in the 

behavior themselves.  Social disapproval is found to have an even greater impact on 

behavioral engagement.73   The third concept, perceived control, involves the constructs of 

self-efficacy and volitional control.  Self-efficacy is the belief in one’s ability to accomplish 

the goal behavior.  Volitional control considers the individual’s circumstances related to 

non-motivational factors such as the realistic availability of resources and opportunity for 

change.  It also recognizes that high-perceived control combined with realistic actual 

control can bypass intention and directly influence behavioral change.74   Figure 2 provides 

a model of the theory. 

This theoretical framework has been used in several healthy lifestyle and/or weight 

loss studies in children.  One study involving both the parent and child examined the 

influence of parent perceptual beliefs of their child’s weight on the child’s intentions to eat 

healthier.72   The study found in parents of obese children, which was 29% of the total 
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sample (n=359), only 1.5% viewed their child as obese.  There was also a significant 

positive association between parents own intentions to eat healthy and their child’s 

intention.  The most significant predictor of child’s intentions was the social perception 

others had of their weight status.  A second study analyzed TPB constructs as predictors of 

adolescents’ (n=832) choice of breakfast foods, and specifically examined consumption of 

high fiber bread and low fat milk73.  Attitude (both cognitive and affective) and subjective 

norm (both injunctive and descriptive) were significant predictors of intention whereas 

perceived control (both volitional and self-efficacy) was not.   Another study applied this 

theory to parents’ own intention and healthy behaviors, examining them as predictors of 

parental monitoring of their children’s intake, measured by the limiting of unhealthy foods 

(sugar-sweetened beverages) and providing healthier nutrition (fruits and vegetables).74  

This study found although parent healthy eating and BMI were not significant predictors 

of tracking/monitoring their child’s dietary intake, the parental belief that healthy nutrition 

prevents obesity (specifically limiting sugar-sweetened beverages and providing 

fruits/vegetables) was significant.  Additionally, parent BMI was a significant positive 

predicator of child BMI, whereas parent eating healthy and tracking/monitoring child 

eating behaviors were not.  

 TPB provides a theoretical framework to understand self-care behaviors related to 

health promotion within individuals.  By approaching health promotion strategies that 

address attitude, subjective norms and perceived control, individuals are better able to 

formulate intention and effect changes in behavior.  Although the IMPACT study did not 

utilize this model in constructing the design and measurement tools, this study will examine 

variables found within the dataset in context of the theoretical framework and apply these 
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principles of change to analysis of the data and interpretation of findings.  Figure 3 

identifies specific dataset variables examined in context of theory constructs.   

SECTION III 
METHODS 

Purpose of the Study 

The study, Examining Dietary Patterns and Relationship to Caloric Intake in a 

Sample of Youth with Antipsychotic Induced Weight Gain used a descriptive longitudinal 

design to examine detailed 24-hour dietary recall data obtained at three-time points over 6 

months.  All participants received dietary counseling, based on the AMA 2007 Healthy 

Lifestyle Guidelines for children and adolescents, in 8 sessions over 24 weeks.  Baseline 

dietary composition, patterns and nutritional adequacy are described and changes over 6 

months were examined.        

The following AIMS were investigated: 

AIM 1 (Manuscript 1) 

Provide an integrative systematic search and review of the literature on weight loss studies 

(2002-2018) in youth treated with APM.  

AIM 2 (Manuscript 2) 

Describe baseline dietary patterns and nutritional adequacy, based on the USDA 

recommended daily allowance by age and gender, in youth treated with APM who have 

experienced weight gain. 

Hypothesis  

Youth with APM induced weight gain exceed the USDA Recommended Daily Allowances 

for daily carbohydrates and fats while being deficient in consumption of fruits/vegetables, 

dairy, and fiber.   



19 
 

AIM 3 (Manuscript 2) 

Examine the effect of healthy lifestyle knowledge (child and parent) on changes in dietary 

intake over 6 months. 

Hypothesis 

Increased knowledge of the AMA healthy lifestyle guidelines correlates positively with 

increased intake of fruit/vegetables and decreased sugar and fat. 

AIM 4 (Manuscript 2) 

Identify specific dietary predictors of change in caloric consumption over 6 months while 

testing for differences related to age, gender and treatment group. 

Hypothesis 

Decreased caloric intake is associated with increased consumption of fruits/vegetable and 

reduction of saturated fats, refined grains and sugar over 6 months. 

AIMS 5 and 6 (Manuscript 3) explores qualitative self-report data from the child and 

parent perspectives related to factors that inhibit and promote healthy eating behaviors. 

AIM 5  

Identify themes related to barriers and facilitating factors to eating healthy, based on parent 

and child reported qualitative responses to the following questions: 

“What makes it hard for you (your child) to eat healthy foods?” 

“What makes it easy for you (your child) to eat healthy foods?” 

 AIM 6 

Identify themes of differences/similarities in child and parent qualitative response related 

to barriers and facilitating factors to healthy eating behaviors. 
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Design 

This study was conducted as a secondary analysis of data collected from the 

pediatric multisite NIMH funded Improving Metabolic Parameters of Antipsychotic Child 

Treatment Study (Investigators Riddle, Sikich, Correll).75  The IMPACT study is a 

randomized clinical trial (2009 to 2013) conducted in a sample of 121 youth 8-19 years old 

who had experienced significant weight gain from APM treatment (prior to study 

enrollment), resulting in overweight status (BMI >85th percentile).  Figure 4 depicts the 

study design and figure 5 provides the inclusion/exclusion criteria for the IMPACT study.  

The primary AIM of the IMPACT study was to test the effectiveness of 

pharmacological interventions in management of APM induced weight gain and promotion 

of weight loss.  In addition to pharmacological interventions, specific to each study arm, 

ALL participants and their parents received dietary education based on the AMA 2007 

Healthy Lifestyle Guidelines at each visit over the course of the study.  Measurement of 

participants’ dietary intake at baseline, 3 and 6 months was collected by administration of 

the USDA Automated Multiple Pass Method 24-hour dietary recall using procedures 

consistent with the CDC NHANES.  Other data collected at those time points included 

biological measures, psychosocial questionnaires, assessment of AMA Healthy Lifestyle 

guidelines knowledge and open-ended qualitative questions related to barriers and 

facilitators to healthy eating and physical activity.  Analysis of this unique dataset 

contributes new information related to diet in this vulnerable population, thereby 

providing a foundation for future studies, and knowledge to guide development of clinical 

standards in dietary assessment and intervention with pediatric APM treatment. 
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This study utilizes aspects of the dataset to extrapolate new knowledge regarding 

nutritional health, factors that influence dietary intake patterns, and the overall impact on 

diet quality.  The following sections describe each measurement tool utilized in this study 

and the data points included in the analysis.  All participants received healthy lifestyle 

education at each study visit after assessments were completed (weeks 0, 1, 2, 6, 8, 12, 16, 

20, 24).  Figure 6 lists assessments collected at the baseline, 3 months and 6 months visits 

used in this study analysis.   

Measurement 
 

The following measurement tools were administered at baseline, 3 and 6 months to 

every participant in the sample. Each tool measures an aspect of dietary intake, eating 

patterns, nutritional knowledge, and weight status.  Following is a description of each tool, 

identifying the specific variables measured for use in the secondary analysis.    

Biological Measures 

Physical assessments included height and weight using standardized procedures and 

equipment at the General Clinical Research Center of each site.  All participants were 

fasting > 8 hours and measured with the Tanita TBF-300 scale for weight and the Seca 264 

digital stadiometer for height, by averaging three sequential measurements.  BMI percentile 

and z-scores were calculated with the USDA Children’s Nutrition Research Center at 

Baylor College website. https://www.bcm.edu/cnrc-apps/bodycomp/bmiz2.html.   

Parent height/weight also were collected, and BMI calculated with the CDC adult BMI 

calculator. 

https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi

calculator.html . 
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USDA Automated Multiple Pass Method 24-hour Dietary Recall 
 

The USDA AMPM 24-hour dietary recall is a computerized structured interview 

instrument developed in 1999 by the USDA Food Surveys Research Group to establish 

standardized research methodology for assessment of high quality dietary data.  The dietary 

recall has multiple steps (see figure 7) and standardized probes for forgotten foods and 

eating occasion, as well as visual aids provided in a food model booklet for precise 

determination of portion size.76  Other unique features are the extensive food lists, which 

include ethnic foods, coding of food for comprehensive data analysis, and features that 

only could be accomplished with computer software.77,78  The use of Microsoft Access 

software provides a comprehensive data set (in SAS and Excel format) of 64 nutrients 

based on the USDA Food and Nutrient Database for Dietary Studies (FNDDS) and 

MyPyramid Equivalent Food Groups.79.  This standardized method, considered the “gold 

standard” measure of dietary intake, has been utilized since 2002 by the CDC NHANES, 

administered directly to adults, proxy assisted with children ages 5-12 years old and by 

proxy in children under 5 years old.   

Healthy Eating Index 

The Healthy Eating Index (HEI) is a method of quantifying diet quality based on 

standards established by the USDA Center for Nutrition Policy and Promotion to assess 

the U.S. population wide nutritional quality and conformance with the Dietary Guidelines 

for Americans. The parent study was initiated in 2009 while the HEI 2005 version was in 

use, rather than the current HEI 2015 version, therefore this analysis is based on the HEI 

2005.  The HEI 2005 utilizes food group standards found in the MyPyramid 

recommendations and uses a density-based approach for scoring (amount per 1,000 
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calories).  The various components with scoring criteria are found in figure 8 and a total 

HEI composite score rates overall diet quality (< 50 poor, 51-79 needs improvement, >80 

good).  The HEI can be used to assess diet quality of the population, specific groups, 

individuals, and to test the effectiveness of dietary interventions.  The HEI 2005 has been 

tested in children > 2 years and adults (n=8,650) and found to be a valid and reliable 

measure of diet quality with good internal consistency (Cronbach’s coefficient alpha= 

.43).80 

AMA Heathy Lifestyle Knowledge Questionnaire 

This questionnaire was developed by the IMPACT team and is composed of 

questions based on the AMA guidelines reviewed with the parent/child at each visit.  

Validity and reliability of this measure has not been tested.  There are 10 questions related 

to diet and physical activity, all with dichotomous outcomes of correct or incorrect.  Only 

the five questions related to diet were utilized in this study.  The questionnaire also includes 

qualitative inquiries as to barriers and facilitating factors to eating healthy, being physically 

active and reducing screen time.  This study will examine the two questions related to diet 

answered by the child, and parent regarding the child.  Research assistants at each site were 

trained to ask the questions and record participant response verbatim.  

“What makes it easy for you to eat enough healthy foods?” 

“What makes it hard for you to eat enough healthy foods?” 

Power analysis 

A post-hoc power analysis was conducted to determine the lowest detectable effect 

size based on 80% power and the total number of observations, after accounting for the 

design effect.  The design effect of repeated measures on non-independence must be 



24 
 

removed to determine the effective sample size.81   First, the design effect was removed by 

calculating the intraclass correlation (ICC) of the dependent variable (kcal) for the total 

number of raw observations (287) over the 24 weeks.  A random linear mixed model was 

conducted, without independent variables, and the ICC was calculated (.20) with the 

following formula: intercept ÷ (residual x intercept) =.20.  Second, the design effect was 

calculated with the formula 1+ (n-1) Ƥ, with n being the 3-time points, equaling 1.4, and 

the number of effective observations was calculated to equal 205 [total raw observations 

(287) /design effect (1.4)].  G* Power Software was utilized to calculate the smallest effect 

size with an alpha level of ≤ .05, power of .80 and sample size of 205.  The lowest 

detectable effect size (Cohen’s d) for my sample is .4, which is just below the medium 

level.  The purpose of this step is to determine if the results of my study (based on my 

sample size, 80% power and p ≤ .05) have enough impact to interpret results adequately.   

Analysis Plan 

Quantitative Data 

 The dataset included basic participant demographic information of age, sex, race, 

and household income category.  Anthropometric data included the child’s height/weight, 

percent overweight and BMI z-score, as well as parent BMI.  Dietary variables included 

macronutrients, food groups/components and healthy eating index total/sub-scores.  The 

dataset was visually examined for errors and impossible values.  Statistical analysis was 

conducted with SPSS 25 software.  Missing data was assessed for each variable and 

missingness was determined with the Little’s MCAR test.  Baseline descriptive statistics 

were conducted with all demographic and dietary variables followed by assessment of 

extreme outliers, normality and skewness of continuous variables.  Multicollinearity 
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between dietary variables was assessed, and in cases of high collinearity only one of the 

variables was included in the analysis (i.e. total sugar vs added sugar).  Linear mixed model 

procedures were conducted to examine change over time, which provides a dimensional 

analysis of the data as it considers the variability within and between individuals, allowing 

for use of all data points/observations, thereby increasing power.82   Individual 

nutrients/food groups were tested for change over 6 months followed by bivariate analysis 

of each dietary variable with association change in calories.  Further, interaction of change 

in each individual continuous variable with change in calories was tested, as well as 

interaction of categorical variables with change in calories.  Finally, LMM models were 

constructed with all initial significant variables included in the model, followed by 

backward elimination to find the most parsimonious model.   

Qualitative Data 

 Basic qualitative methods were utilized for content analysis to code, categorize and 

interpret the data. 83,84,85    All responses were compiled and organized by child or parent 

report, then by time point.  Each transcript was read in entirety by two independent 

researchers and codes were identified using consensus to establish reliability and rigor.86,88 

Codes were then categorized and differences/similarities between parent/child report were 

examined.      

Protection of Human Subjects 

Level of Risk 
A secondary analysis was conducted on data collected from 10/2/2009 to 4/1/2013 

by the Improving Metabolic Parameters of Antipsychotic Child Treatment (IMPACT) 

Study team.  The protocol was IRB approved at all study sites and written consent was 

provided by the parent/guardian of all participants at the time of enrollment.  Participants,  
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ages 12-17, provided written assent, and those 8-11 gave verbal assent at the time of 

enrollment.  Participants who were 18-19 at the time of enrollment gave written consent 

for themselves.  If the participant turned 18 during their time in the study, they were re-

consented as adults. The secondary data analysis is a minimal risk study, which does not 

require re-consent of IMPACT participants.  All data is de-identified, and participants have 

a study number with no cross reference to identifiable information.  The data set contains 

no identifiable information and no participant records were reviewed therefore approval 

for exempt status was granted from the University of Maryland IRB.  

Research Related Risks 

It is anticipated that risk to individuals will be minimal since secondary data was 

used, which does not contain any identifiable information.  The de-identified data is 

maintained on a secure server which is double password protected with only the study team 

having access. Results are reported in aggregate form only and never identify any 

individual.   

Research Related Benefits 

There is no direct benefit to the participants in the study.  There may be an indirect 

benefit to the participants because the secondary data analysis will increase an 

understanding of dietary intake patterns and which may influence future clinical treatment 

in this population.   

Privacy 

This research is based on existing data and, consequently, does not involve contact 

with participants.  The data is stored de-identified/anonymous (stripped of all identifiers 

with no way to identify individual participants). There is no access to source data files and 
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no cross reference of study number with identifiable participant information.  Access is 

strictly limited only to research team members.  Any computer storing the data is in a 

locked office and encrypted laptops which are carried in a locked case. Data will not be 

destroyed since NIMH federally funds the primary study.  A certificate of confidentiality 

was not pursued since no protected health information was obtained.   

Waiver of Authorization 

A waiver of consent was granted from the UMB IRB since this study is minimal 

risk, does not involve an intervention or any contact with the participants, and all data is 

de-identified, therefore no risk to participant confidentiality. Additionally, all participants 

were consented at the time of enrollment in the parent study and agreed to use of their data 

for analysis.  It would not be feasible to re-consent participants as the study completion 

was 5 years ago and the likelihood of successfully contacting all participants is low.   
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                     CHAPTER II: REVIEW OF LITERATURE 

WEIGHT MANAGEMENT STRATEGIES IN YOUTH TREATED WITH 
ANTIPSYCHOTIC MEDICATION: A SYTEMATIC SEARCH AND REVIEW 

 
ABSTRACT 

Background: Weight gain associated with antipsychotic medication treatment in youth is 

a serious concern as it increases their risk of early onset type 2 diabetes and 

cardiovascular disease.  Information on weight loss strategies in this population is not 

well established.   

Methods: A systematic search and review of weight management studies in 

children/adolescents treated with antipsychotic medication was conducted utilizing 

PRISMA procedures.  Multiple types of study designs were included to gain qualitative 

and quantitative information. 

Results:  Fifteen studies were included and comprised of nine pharmacological 

intervention studies, five dietary intervention studies and one qualitative inquiry study 

with parents.  Metformin was found to have moderate efficacy in reducing weight and 

mitigating weight gain.  Dietary interventions resulted in mitigation of weight gain. Only 

one study reported on specific changes in dietary intake. 

Conclusions:  Further studies that include dietary assessment, interventions and 

relationship to changes in dietary intake, as well as weight, are needed to further 

understand the impact of diet on weight gain in pediatric antipsychotic treatment.  
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BACKGROUND 
Pediatric antipsychotic (APM) treatment has risen dramatically over the past 15 

years among children/adolescents with serious mental illness.1-3   Although APM 

treatment is efficacious, for many it carries the risk of serious cardiometabolic adverse 

effects.  Youth are particularly vulnerable to side effects such as rapid weight gain, 

increased lipids/triglycerides, reduced insulin sensitivity and hyperglycemia.4,5   Given 

the long-term nature of childhood onset mental illness these youths are at considerable 

risk for early onset of type 2 diabetes mellitus, cardiovascular disease, chronic morbidity 

and shortened lifespan.  In response to this serious public health problem basic clinical 

practice guidelines have been established related to assessment of metabolic parameters 

(height, weight, BMI, waist circumference, fasting lipids/glucose, liver function tests) at 

treatment initiation with regular monitoring.6,7  Although standards for monitoring have 

been established, it is unclear if interventions to prevent or mitigate weight gain and 

promote weight loss are implemented in clinical practice, or have been adequately 

explored in research, with children and adolescents.    

Use of APM in Youth 

Use of APM for treatment of psychiatric symptoms in children/adolescents began 

in the late 1990s.  The first Food and Drug Administration (FDA) approved pediatric 

indication was in 2002 for treatment of schizophrenia.  Current FDA approved pediatric 

indications include treatment for schizophrenia, bipolar disorder and irritability associated 

with autism, but are also commonly prescribed “off label” for severe aggression and mood 

dysregulation.3   Subsequently there has been marked increases in pediatric prescribing of 

APM over the past 15 years.  This is concerning in that youth with serious mental illness 

require ongoing long-term treatment to maintain psychiatric stability, basic safety, and 
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functioning at home and school.  Multiple pediatric studies have demonstrated APM 

treatment to be quite efficacious in children/adolescents with autism, bipolar disorder, 

disruptive mood dysregulation disorder and childhood schizophrenia, reducing debilitating 

psychiatric symptoms, resulting in sustained periods of psychiatric stability and improved 

functioning.8-12 

Adverse Side Effects 

Youth treated with APM are highly vulnerable to metabolic side effects, including 

rapid weight gain, dyslipidemia, and increased insulin resistance, leading to increased risk 

of metabolic syndrome, type 2 diabetes mellitus (T2DM), and premature cardiovascular 

disease.4,5  Children often gain >10% of baseline weight within the first 3 months of 

treatment and can experience increased fasting triglycerides, LDL cholesterol, glucose and 

insulin, even without weight gain, making this population particularly vulnerable to early 

onset of T2DM and cardiovascular disease.5,13,14  Rapid weight gain in the pre-pubescent 

(8-12) and adolescent (13-17) periods is a known predictor for adulthood obesity and 

precursor to onset of hypertension and T2DM in young adulthood.15  Multiple studies have 

found decreased insulin sensitivity and increased fasting glucose within weeks of APM 

treatment initiation, increasing the risk of T2DM by 50% in this population.16  A meta-

analysis comparing the incidence of T2DM in APM treated youth compared to normal 

controls found it to be three times higher.16    Increased triglycerides can occur within the 

first 10 weeks of SGA treatment in APM naïve youth creating a systemic inflammatory 

response, which contributes to increased appetite and fat storage.5,17   Increased appetite 

and thirst are common side effects experienced with APM treatment resulting in increased 

food and beverage consumption.  A recent analysis of dietary intake in APM treated 
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compared to APM naïve youth (ages 6-18) found those treated with APM had a higher 

consumption (not statistically significant) of daily calories, fat, protein, sugar and sodium 

with a statistically significant higher intake of carbohydrates.18 Several mechanisms are 

hypothesized as the cause of these side effects.  Alteration of appetite satiety is partially 

due to reduction of hypothalamic 5-HT2C serotonin receptor antagonism, resulting in 

reduced anorexigenic neuron activation.19   APM also affect the appetite hormones ghrelin 

(signals hunger) and leptin (signals satiety).  Ghrelin levels are often higher in APM treated 

youth20, particularly at the beginning of treatment and again after initial weight gain has 

occurred, while leptin resistance is thought to also develop.21  

The purpose of this review is to identify studies in youth treated with APM that 

address weight management strategies, particularly related to dietary intake.  Current 

practice guidelines specify screening/monitoring standards for assessment of metabolic 

side effects but do not include parameters for dietary/physical activity assessment, 

education and monitoring.6   A comprehensive search was conducted to further explore this 

body of literature.  

METHODS 

An integrative systematic search and review of literature was conducted on the 

topic of weight loss studies in youth treated with APM from 2002 (first FDA approved 

pediatric indication) to 11/2018.  The purpose of the literature review was to examine 

studies specifically oriented to this population and identify interventions that have been 

trialed to target promotion of weight loss.  The review explores studies that include dietary 

assessment and lifestyle interventions, identifying gaps in the literature.    
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An integrative systematic search and review incorporates the stringent procedures 

from a systematic review but allows for multiple study designs beyond randomized control 

trials.  By including multiple types of studies, such as observational and qualitative designs, 

a more comprehensive understanding of the research topic is attainable.  Although the 

search is comprehensive, included studies are summarized rather than critiqued for caliber, 

and the inclusion/exclusion criteria tend to be broader to fit several different types of study 

designs.22  

This integrative search and review was conducted systematically utilizing the 

PRISMA checklist and flowchart for study selection and review of the literature.  The 

search was inclusive of quantitative (descriptive, observational, quasi-experimental, 

randomized trials) and qualitative studies meeting the following criteria: 

1. Participants were children and/or adolescents (ages 3-19 years) treated with antipsychotic 

medication. 

2. Study intervention, observation, program or design was related to weight loss or prevention 

of weight gain focused in any of the following: pharmacological, dietary, physical activity, 

and/or lifestyle education/program.   

3. Case studies, reports, editorials and bariatric interventions were excluded.  

 Search terms were based on Medical Subject Headings established by National Library of 

Medicine and conducted in multiple databases (inclusive of Medline, PubMed, CINAHL, 

PsychInfo and EMBASE) for literature from January 2002 to November 2018.  The following 

search terms were used to conduct an advanced search:  

 antipsychotic treatment OR antipsychotic medication OR atypical antipsychotic OR 

second-generation antipsychotic 
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 weight loss OR weight reduction OR diet OR dietary intake OR healthy lifestyle OR lifestyle 

education OR behavioral intervention 

 pediatric OR children OR youth OR adolescents OR teenagers OR young people OR kids 

Reference lists of several systematic review articles specific to weight loss interventions 

with antipsychotic induced weight gain in youth also were examined for relevant studies.  

The initial search yielded 291 publications (after duplicates removed) which were reviewed 

by titles resulting in 228 removed for the following reasons: were not related to the topic, 

were informational articles rather than studies, or were adult studies.  The remaining 63 

studies were examined first by abstract and if possibly applicable the entire article was 

reviewed.  Of these 48 were removed primarily because it was an informational article on 

APM treatment, an editorial, a case presentation or an adult only study.  This procedure 

was followed by a second researcher and determination of selected studies was by 

consensus to reduce bias and increase rigor.  

RESULTS 

 An advanced search yielded 15 articles meeting the study inclusion criteria 

(PRISMA flowchart and checklist figures 9 and 10).  Of these nine were pharmacological 

intervention studies (table 1), and six were related to diet/physical activity interventions 

(table 2).  The primary outcome of each study was weight change, except for one 

qualitative design study that examined the barriers and preferences related to weight 

management.  Dietary education was provided in five of the studies, with four including 

individualized dietary assessment, although none reported information on the samples 

baseline dietary intake and only one reported change over time.    
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Pharmacological Interventions 

  Pharmacological intervention studies (table 1) were the initial efforts to address 

APM associated weight gain in children and were designed based on findings from adult 

studies.  The first was an observational study examining the effects of metformin on 

weight change over 12 weeks in a small sample (n=19) of youth 10 to 18 years old.23  

Eighty percent of the participants had a significant reduction in weight (p=.03) and BMI 

(p=.001) at week 4, and despite a dropout of 7 participants by week 12, there was 

continued reduction in weight (p=.008) and BMI (p=.003).  Metformin dosing was not 

reported, and no healthy lifestyle education was provided.  In fact, participants were 

instructed to NOT make changes in their diet or physical activity during study 

participation.  The next study of metformin was a double blind randomized control trial 

conducted with 32 youth 19 years and younger over twelve weeks.24   The placebo group 

continued to gain weight over the twelve weeks, and although the metformin group had a 

small weight reduction at 4 weeks, by 12 weeks they had gained weight.  There was no 

significant difference between treatment and control group at all study time points.  No 

metformin dosing was reported, and diet/physical activity assessment were not part of this 

study.  Following shortly after an observational study was conducted with 11 children 10-

18 years treated with metformin (2,000 mg daily) over 12 weeks.25 Participants were 

instructed not to change diet/exercise habits and no assessments were completed related 

to either.  All participants stopped gaining weight, and 5 lost weight, resulting in a sample 

mean decrease of 2.82 lbs., as well as reduction in BMI and waist circumference, although 

none were statistically significant.  A strong double blind, placebo controlled trial testing 

metformin vs placebo was conducted with 39 youth who had APM weight gain >10% of 
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their baseline within 1 year of starting treatment.26  Primary outcomes were BMI z-score, 

waist circumference, and fasting glucose/insulin, finding a statistically significant 

reduction in BMI z-score at each time point (weeks 4, 8, 16) with the metformin group 

while the placebo group continued to gain weight.  Additionally, the metformin group had 

a significant reduction in waist circumference while the placebo group continued to 

increase.  Fasting insulin/glucose decreased in the treatment group while increasing in the 

control group, although neither were statistically significant.  Participants in both groups 

received four nutritional counseling sessions with a blinded registered dietician, and 

although individualized assessments of diet/exercise habits were completed at baseline no 

standardized dietary intake data was collected (i.e. 24-hour dietary recall or food 

frequency questionnaire) over the course of the study.  A more recent study was a 16-

week double-blind placebo-controlled randomized clinical trial with 61 participants ages 

6-17 years.27   The mean final dose of metformin was 1,000 mg/d in the 6-9 years old 

children and 1,587 mg/d in the youth 10-17 years.  By 16 weeks the metformin group had 

experienced a significant decrease in BMI z-score (p<.001), which compared to placebo 

was significant (p=.003) with a large effect size (.82).  The metformin group separated 

from placebo by 8 weeks and experienced a steady decline in weight while the placebo 

group continued to gain weight.  No dietary/physical activity assessment was included in 

this study, although the youth and parents of both groups received brief diet/exercise 

information in the form of handouts before starting the intervention.  This study was 

followed up with a 16-week open label extension, which included 52 of the original 

participants (22 metformin, 30 placebo).28   All participants received metformin (500 mg 

twice daily 6-9 years or 850 twice daily 10-17 years), with 42 completing the 16-week 
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trial.  The phase 1 metformin group did not have any further weight loss and BMI z-score 

remained stable, whereas the original placebo group had significant reduction in weight 

and BMI z-score (p=.005) in phase 2.  Thus far metformin has proven to be the most 

effective pharmacological intervention for mitigation of weight gain and weight loss in 

APM treatment compared to studies testing other types of medications.   

 An early study with amantadine was trialed 9 children 9-16 years over a period of 

4-33 weeks (mean 14.2) with a starting dose of 100 mg daily and increased by week 3 to 

a range of 200-300 mg daily.29  Over the course of treatment there was a significant 

“slowing” of weight gain (p=.001) without significant reduction in weight, which was 

highly correlated with length of time on amantadine (p=.05).  No dietary/physical 

assessment or education was reported from this study.  No further pediatric studies were 

found testing amantadine.  A second pharmacological agent trialed in children was 

topiramate with a small sample of 10 youth ages 8-18 years.30   An observational open 

label design was implemented to examine the effect of topiramate at a dose of 1-3 

mg/kg/day over 6–18 months in 6 of the participants (4 withdrew by week 2).  Sample 

statistics were reported individually by participant and no mean sample calculations were 

included.  Two participants gained weight: 15 kg over 18 months and 6.5 kg over 15 

months.  The remaining four participants lost small amounts of weight ranging from 1.5 

kg to 5 kg over 6-18 months.  Lastly is a pharmacological study examining the effects of 

risperidone discontinuation (the APM) on weight loss.31   All 14 subjects had participated 

in a previous 12-month open label trial testing the effectiveness of risperidone for 

treatment of disruptive behavior disorders and were recruited to the discontinuation study 

after parents decided to stop the medication because of excess weight gain (mean gain 
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8.09 kg).  Weight/Height were measured at 3, 9, 12 and 24 months after discontinuation 

of the APM and the weight z-score was calculated for each time point.  From medication 

termination to 3 months there was a significant decrease in weight (p=.02) as well as 12 

months (p=.03), and 24 months (p=.02) although 50% had withdrawn.  This study 

provides some evidence that discontinuation of the APM may result in reversal of APM 

induced weight gain even without diet/exercise modification.   

Diet and Physical Activity Interventions 

The first diet/physical activity studies (table 2) including youth were two 

randomized control trials with young people experiencing first episode psychosis, 

requiring APM treatment.  The initial trial was with 61 first episode subjects newly started 

on an APM (age range 15-44 years) who were randomized to treatment with early 

behavioral intervention (EBI) or control with routine care intervention (RCI).32  Although 

primarily an adult study, it was included in this review because it was the first to test a 

healthy lifestyle approach to weight management in APM treatment that included youth.  

EBI is a manualized, yet individualized, approach comprised of modules to help 

participants learn and develop strategies for managing dietary intake and physical activity.  

It was implemented with participants in 10-14 individual sessions over 3 months and 

involved checking weight, goal setting, homework, self-monitoring and ongoing review 

of goal achievement.  Participants in the RCI group received the regular standard care and 

were informed of the risk of weight gain with APM and instructed to increase physical 

activity and limit food intake.  Body weight was measured weekly over 3 months, finding 

both groups gained weight but the EBI group gained significantly less than the RCI group 

at weeks 8 (p<.03) and 13 (p<.01).  Further, the RCI group had a significantly higher BMI 
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at weeks 8 (p<.02) and 13 weeks (<.01).  Separate analysis of youth (15-19) from adult 

(20-44) participants was not conducted, making the results difficult to interpret and apply 

to the child/adolescent population.  A two year follow up study with this sample was 

conducted, finding at 6 months post intervention the EBI group continued to have 

significantly less weight gain (p<.04).33   At 12 and 24 months post intervention both 

groups had continued to gain substantial weight but there was no statistically significant 

difference between groups.  This study did not report on baseline or change in dietary 

intake or physical activity of the sample.   

 A more recent study developed a healthy lifestyle intervention as part of a first 

episode psychosis clinical program and conducted studies comparing this program to 

usual care.34  Convenience sampling was used to recruit 27 clients (ages 15-25) from two 

early psychosis program clinics (one clinic was the treatment group and other the control 

group), all were newly diagnosed with first episode psychosis and within 1 month of 

starting an APM.  The treatment group received 12 weekly sessions with a dietician which 

included the following: baseline comprehensive dietary assessment, goal setting, dietary 

education, food diaries and 24-hour dietary recalls for ongoing nutritional evaluation.  

Also included in the treatment was a weekly dietician led group which included meal 

planning, shopping and cooking/preparation incorporating nutrition education.  

Additionally, a weekly sports class was offered as was open access to the onsite gym with 

individual support from an exercise physiologist.  The control group received usual care 

and monitoring of anthropometric measures, but baseline and 12-week dietary intake were 

not assessed.  Dietary intake was assessed for the intervention group at baseline and 12-

weeks with the following findings: reduction of daily caloric intake by 1,956 k joules 
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(p<.001), 54 g/d decrease in carbohydrates (p<.001) and reduced intake of fat (p=.001), 

protein (p=.04) and sugar (p=.08).  Overall diet quality scores improved (p=.03) and was 

attributed to increased vegetable intake (p=.031).  The treatment group had significantly 

(p<.001) less weight gain (1.1 kg) compared to the control group (7.8 kg), as well as 

change in waist circumference (p<.001) (treatment no change, control increased by 7.1 

cm).  A two year follow up found no significant weight gain or increased waist 

circumference in 9 out of 12 original treatment group participants. 35 

Recognizing the extra challenges mentally ill youth may face with weight 

management, a qualitative study was conducted with parents/caregivers of obese children 

6-18 years treated with APM.36 Parent/caregivers (n=26) were interviewed via a telephone 

survey on the barriers related to diet/physical activity and preferences for behavioral 

weight loss treatment.  Parents identified the most common challenges to healthy diet as 

their child’s increased appetite, excess food intake and cravings for energy dense foods.  

They also described barriers specific to the child’s mental illness such as extreme 

irritability, sensory problems (i.e. food textures), and rigidity/resistance to trying new 

foods.  Parents reported their child’s dislike or limited range of interest in physical activity, 

and social deficits/limitations related to their child’s mental illness, as major barriers to 

exercise/physical activity.  Parents also identified their own difficulty with meal planning, 

shopping and preparation of healthy meals, and financial limitations to purchasing 

healthier foods.  Preferences for weight loss strategies included individualized planning 

for their child’s diet and physical activity that includes meal plans and exercise regimens.  

Trying “new things” such as foods and specific physical activity ideas while in sessions 

would also be very helpful.  Access to electronic resources, such as apps and educational 
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websites, and caregiver support groups for sharing ideas and emotional support were also 

identified.  Findings from this study led to development of a behavioral weight loss 

program oriented specifically to youth treated with APM using a family centered 

approach.  Family-based behavioral weight loss treatment (FBT) was the core intervention 

offered weekly with the parent/caregiver and child over 16 weeks.37   The emphasis of this 

approach is to facilitate changes in family health behaviors and assist the child in 

developing self-regulating behaviors related to weight management.  The Traffic Light 

Plan, an evidence-based intervention with youth in the general population, was 

implemented to promote improved nutrition and provide a provide a framework for 

decision making and self-monitoring related to dietary intake.  This approach also 

categorizes physical activity intensity thereby developing awareness to motivate increased 

exercise.  The researcher reported anthropometric results on 3 participants, finding they 

all experienced a reduction in weight, BMI percentile, and BMI z-score although none 

were reported as statistically significant.  Despite the small number of participants in this 

case series results indicate a positive effect of a family based individualized approach to 

weight management in this population of youth. 

DISCUSSION 

 Although studies on weight loss strategies in youth treated with APM treatment 

are lean, important foundational information can be gleaned from the studies identified in 

this search.  Six pharmacological intervention studies identified modest evidence that 

concomitant use of metformin is effective in slowing weight gain and/or inducing weight 

loss.23-28  while there was no evidence of weight loss benefit related to amantadine or 

topiramate.29,30  Of these studies only one included dietary counseling/education26, and in 
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fact some studies requested subjects not make any changes to their diet or physical 

activity.23,25  This is concerning in that metformin is rarely used in pediatric antipsychotic 

treatment clinical care, and most often only initiated if metabolic syndrome clearly has 

developed and the patient has experienced substantial weight gain.  Given that it is used 

as a treatment rather than a prevention strategy most youth treated with APM remain 

vulnerable to unhealthy weight gain.  Additionally, development of criteria for use of 

metformin in pediatric APM treatment would be an advancement in clinical care by 

establishing guidelines for adjunctive treatment and possibly reducing the onset of Type 

2 diabetes, dyslipidemias and cardiovascular disease.  Further randomized control trials 

testing metformin for prevention of unhealthy weight gain are needed and particularly 

examining the combined effect of the medication and dietary interventions.  

Of the four studies related to diet/physical activity interventions all mentioned 

individualized assessment at baseline but did not report any information of those 

findings.32,34,35,37   Additionally, there was no standardized measurement or report of 

change in healthy lifestyle behaviors over the course of study participation.  The primary 

outcomes of all the intervention studies were weight, weight z-score or BMI z-score, 

which does not necessarily indicate overall metabolic health and lifestyle behaviors.  Only 

one qualitative study was found36, shedding light on the real-life challenges faced by 

families in combatting APM induced weight gain and, solicited important information 

from caregivers on elements that would be helpful in a weight management program for 

their child.  Assessment of baseline dietary intake is an important aspect of clinical care 

when initiating APM treatment in youth as they are more vulnerable to metabolic side 

effects within the first 8 weeks of treatment.12,14  Additionally, APM often causes 
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increased appetite, thirst and cravings for “sweets” which contributes to rapid weight gain 

and insulin resistence.10  Addressing dietary intake at the start of treatment may help to 

curb weight gain and reduce risk for metabolic syndrome.  In particular helping patients 

and their parents have a plan in place to address excess hunger, thirst and cravings not 

only makes them aware of common side effects and risks but provides an opportunity to 

assess current eating behaviors and provide information on healthy food/beverage choices.  

Establishing basic dietary assessment tools that can be easily administered at health care 

visits is necessary to address this problem.  Further, addressing common behaviors that 

increase risk for weight gain (i.e. drinking sugar sweetened beverages, eating fast food 

often, snacking on sweets) with the AMA Healthy Lifestyle guidelines as a routine part of 

care may reduce risk for unhealthy weight gain.  Studies that examine implementation of 

basic dietary assessment and teaching universal dietary guidelines are needed to further 

understand the impact on youth with APM treatment.  

Limitations to this review are primarily related to the lack of dietary intervention 

studies solely in children and adolescents.  There are numerous adult studies and several 

with first episode psychosis, which includes both adolescents and adults.  Two well done 

studies of dietary intervention with first episode participants were included because they 

were the first trials to include adolescents.  Although it does pose a fidelity issue to this 

review the information gleaned is informative and likely applicable to adolescents.  

Another limitation of this review is it provides a summary of studies rather than critiquing 

the quality of each with specific standards.  An integrative systematic search and review 

method was chosen so to include all types of studies, not just randomized control trials.  

By providing summarized details of each studies design and results the reader can critique 
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the quality themselves.  The focus of this literature search was primarily to identify the 

breadth of current literature and share information. 

 Well-designed studies that include standardized dietary and physical activity 

assessment with validated tools are very much needed to provide an unbiased method of 

determining the effectiveness of healthy lifestyle interventions.  Mixed methods studies 

that include a diet/physical intervention applied in a randomized control trial, along with 

qualitative interviews, would provide a comprehensive approach to better understanding 

the effects of APM on eating behaviors.    

CONCLUSION 

More observational studies assessing dietary intake, physical activity, and 

knowledge related to health behaviors, along with qualitative interviews exploring the 

experience of the youth and the parent are imperative to develop effective weight 

management programs.  Further, clinical standards of care for assessment and monitoring 

of diet, exercise, anthropometric measurement and lab analysis are necessary for 

prevention of excess weight gain associated with APM treatment.  As the indications for 

pediatric APM use expand and the number of youth receiving APM treatment increase 

there is an urgency to develop interventions to protect these children and reduce their risk 

for cardiometabolic illness. 
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CHAPTER III: QUANTITATIVE ANALYSIS 

ANALYSIS OF NUTRITIONAL ADEQUACY IN A SAMPLE OF YOUTH WITH 
ANTIPSYCHOTIC INDUCED WEIGHT GAIN AND INFLUENCE OF 

HEALTHY LIFESTYLE EDUCATION ON CHANGES IN DIETARY INTAKE 
 

ABSTRACT 

Background: Youth treated for serious mental illness with antipsychotic medication are 

at high risk for unhealthy weight gain, increased lipids/glucose and development of 

metabolic syndrome.  Little is known about the dietary intake or nutritional adequacy in 

this vulnerable population and the effect on weight gain   

Methods: An analysis of dietary intake data collected from 117 youth with antipsychotic 

induced weight gain was conducted to compare intake to the USDA Recommended Daily 

Allowance (RDA) and examine change in diet over six months after the participants and 

their parent received eight healthy lifestyle education sessions.  

Results: Baseline diet was excessive in carbohydrates, fat, protein, sugar and refined 

grains while deficient in fruits/vegetables, whole grains, fiber and water.  Over six 

months there was a statistically significant decrease in calories, carbohydrates, fat, 

protein, sugar, refined grains, total dairy and cheese.  Small increases in fruits and 

vegetables were not significant.  

Conclusions: Further studies testing the effect of healthy lifestyle education on changes 

in dietary intake are needed to better understand the influence on weight in pediatric 

antipsychotic treatment. 
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BACKGROUND 

 Antipsychotic medication (APM) for treatment of serious mental illness in 

children/adolescents has increased significantly over the past 15 years.1,2,3   FDA approved 

indications for pediatric APM treatment include schizophrenia, bipolar disorder and 

autism, but also are commonly prescribed “off label” for severe aggression and irritability.  

Multiple pediatric studies have demonstrated APM treatment to be quite efficacious in 

children/adolescents with autism, bipolar disorder, disruptive mood dysregulation disorder 

and childhood schizophrenia by reducing debilitating psychiatric symptoms, resulting in 

sustained periods of psychiatric stability and improved functioning.4-8   Although these 

medications improve stability and functioning they also carry the risk of serious 

cardiometabolic side effects.  This is concerning in that youth with serious mental illness 

often require ongoing long-term treatment to maintain psychiatric stability, basic safety, 

and functioning at home and school.   

Youth treated with APM are highly vulnerable to metabolic side effects, including 

rapid weight gain, dyslipidemias, and increased insulin resistance, leading to increased risk 

of metabolic syndrome, type 2 diabetes mellitus (T2DM), and premature cardiovascular 

disease.9,10  Children often gain >10% of baseline weight within the first 3 months of 

treatment and can experience increased fasting triglycerides, low density lipoprotein 

cholesterol (LDL), glucose and insulin even without weight gain, making this population 

particularly vulnerable to early onset of T2DM and cardiovascular disease.11,12,13  Rapid 

weight gain in the pre-pubescent (8-12) and adolescent (13-17) periods is a known 

predictor for adulthood obesity and precursor to onset of hypertension and T2DM in young 

adulthood.14  Multiple studies have found decreased insulin sensitivity and increased 
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fasting glucose within weeks of APM treatment initiation, increasing the risk of T2DM by 

50% in this population.14 A meta-analysis comparing the incidence of T2DM in APM 

treated youth compared to normal controls found it to be three times higher.15  Increased 

triglycerides can occur within the first 10 weeks of SGA treatment in APM naïve youth,11 

creating a systemic inflammatory response, which contributes to increased appetite and fat 

storage.16   APM may also cause dysregulation of the appetite hormones leptin and ghrelin 

with resultant increased appetite and reduced satiety.17,18  Increased appetite and thirst are 

common side effects experienced with APM treatment resulting in increased food and 

beverage consumption.  Although there are many studies focused on identification of APM 

side effects in children and adolescents none examined dietary intake and the effect on 

weight gain.  Further, there are several weight loss studies in youth treated with APM 

testing pharmacological interventions (i.e. metformin, topiramate), but none have 

examined dietary intake.19-23   There are several recent studies that examined healthy 

lifestyle strategies with youth receiving APM but again only 1 study examined the dietary 

intake at baseline and change over 6 months.24,25   Given the impact of APM on appetite 

and metabolism, as well as the gap in literature around dietary intake associated with APM 

treatment, it is particularly important to further research on diet and nutritional composition 

before and after initiation of APM.  Additionally, the effects of healthy lifestyle education, 

as part of clinical care, on dietary intake needs to be studied to establish clinical practice 

guidelines for assessment, education and monitoring.  The AIMS of this study are to 1) 

describe the baseline dietary intake of the sample 2) explore changes in dietary intake over 

6-months and 3) identify predictors of reduced calorie intake.  It is hypothesized that 
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healthy lifestyle education/counseling will result in reduced sugar intake and increased 

fruit/vegetable consumption resulting in decrease caloric intake. 

METHODS 

This descriptive longitudinal study addresses the emerging clinical problem by 

conducting a secondary analysis of dietary intake data collected over 6 months in a sample 

of youth with APM induced weight gain who participated in the NIMH funded multisite 

study Improving Metabolic Parameters of Antipsychotic Child Treatment Study 

(IMPACT).26  This unique dataset provides an excellent opportunity to examine baseline 

dietary patterns and nutritional adequacy in obese youth with antipsychotic induced 

weight gain, as well as identify changes in dietary intake, and the relationship of specific 

predictors of improved nutrition.  Analyses were conducted with SPSS 2015.  

Sample 

The sample was 117 youth ages 8 to 19 years (at the time of enrollment), all treated 

with APM for two or more months prior to study enrollment, resulting in significant 

weight gain, and a BMI at the 85th percentile or higher.  Community psychiatric providers 

referred participants to one of four sites located at urban major medical/education centers 

in Maryland, North Carolina and New York. 

Design 

 IMPACT participants were randomized to one of three study arms (metformin, 

switch, control) with the primary outcome of the IMPACT study being weight loss based 

on pharmacological interventions.  All participants continued APM treatment throughout 

the study, with the metformin and control groups remaining on their baseline 

antipsychotic, and the switch group changed to aripiprazole or perphenazine, both of 
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which are considered lower risk for weight gain.  Although change in diet was not a 

primary outcome all participants and their parent received healthy lifestyle education 

based on the American Medical Association (AMA) Healthy Lifestyle Guidelines 200727 

over 6 months, regardless of study group, and dietary assessments were conducted at 

baseline, 3 months and 6 months.  The Institutional Review Board at each site approved 

the IMPACT study and the University of Maryland Baltimore approved the current study. 

Measures 

The dataset consists of multiple variables related to the samples’ dietary intake, 

healthy eating index scores, healthy knowledge scores, anthropometric measurements and 

demographics.  Demographic information used in this study includes youth age, sex, race, 

household income, psychiatric diagnosis, antipsychotic medication and number of months 

on APM.  The following measurement tools were administered at baseline, 3 and 6 months 

to every participant in the sample. Each tool measures an aspect of dietary intake, eating 

patterns, nutritional knowledge, and weight status. Following is a description of each tool, 

identifying the specific variables used in the secondary analysis.   

Biological Measures 

Physical assessments included height and weight using standardized procedures and 

equipment at the General Clinical Research Center of each site.  All participants were 

fasting > 8 hours and measured with the Tanita TBF-300 scale for weight and the Seca 

264 digital stadiometer for height, by averaging three sequential measurements.  BMI 

percentile and z-scores were calculated with the USDA Children’s Nutrition Research 

Center at Baylor College website https://www.bcm.edu/cnrc-apps/bodycomp/bmiz2.html.  

BMI percentile, rather BMI, is necessary due to the differing ages and stages of growth 
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within the sample, and z-scores provided standardization for these variations.  Parent 

height/weight also were collected and BMI determine  with the CDC adult calculator at  

https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi

calculator.html . 

United States Department of Agriculture (USDA) Automated Multiple Pass Method 

(AMPM) 24-hour Dietary Recall 

The USDA AMPM 24-hour dietary recall is a computerized structured interview 

instrument developed in 1999 by the USDA Food Surveys Research Group to establish 

standardized research methodology for assessment of high quality dietary data.  The dietary 

recall has multiple steps and standardized probes for forgotten foods and eating occasion, 

as well as visual aids provided in a food model booklet for precise determination of portion 

size.  Other unique features are the extensive food lists, which include ethnic foods, coding 

of food for comprehensive data analysis, and features that only could be accomplished with 

computer software.28.29,30   The use of Microsoft Access software provides a comprehensive 

data set (in SAS and Excel format) of 64 nutrients and MyPyramid Equivalent Food Groups 

based on the USDA Food and Nutrient database for Dietary Studies31 and the Healthy 

Eating Index 2005.  This standardized method, considered the “gold standard” measure of 

dietary intake, has been utilized since 2002 by the CDC NHANES, administered directly 

to adults, proxy assisted with children ages 5-12 years old and by proxy in children under 

5 years old.   

Healthy Eating Index 

The Healthy Eating Index (HEI) is a method of quantifying diet quality based on standards 

established by the USDA Center for Nutrition Policy and Promotion to assess the U.S. 
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population wide nutritional quality and conformance with the Dietary Guidelines for 

Americans. The parent study was initiated in 2009 while the HEI 2005 version was in use, 

rather than the current HEI 2015 version, therefore this analysis is based on the HEI 2005. 

The HEI 2005 utilizes food group standards found in the MyPyramid recommendations 

and uses a density-based approach for scoring (amount per 1,000 calories).  There are 12 

components rated (scoring criteria in figure 8) and a total HEI composite score rating 

overall diet quality (< 50 poor, 51-79 needs improvement, >80 good).  The HEI can be 

used to assess diet quality of the population, specific groups, individuals, and to test the 

effectiveness of dietary interventions.  The HEI 2005 has been tested in children > 2 years 

and adults (n=8,650) and found to be a valid and reliable measure of diet quality with good 

internal consistency (Cronbach’s coefficient alpha= .43).32 

AMA Heathy Lifestyle Knowledge Questionnaire 

This questionnaire was developed by the IMPACT team and is composed of 

questions based on the AMA guidelines27 reviewed with the parent/child at each visit.  The 

questionnaire measures knowledge rather than actual behaviors and validity/reliability of 

this measure has not been tested.  There are 10 questions related to diet and physical 

activity, all with dichotomous outcomes of correct or incorrect.  Only the five questions 

pertaining to diet were used in this study.   

Analysis 

Preliminary statistical analysis began with visual examination of the dataset for 

errors, wild numbers, and missing data, followed by baseline statistics conducted with the 

whole sample including categorical/continuous demographic variables, dietary intake of 

macronutrients/food groups, healthy eating index total/sub-scores and healthy lifestyle 
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knowledge scores.  All continuous variables were examined for range of values, 

mean/standard deviation, presence of outliers, and normality was assessed with 

skew/kurtosis values and histograms.  Variables with skew >1 were transformed for the 

analysis and the results then back transformed to the original unit for meaningful 

interpretation (i.e. grams, ounces).  Missingness was determined by conducting the Little’s 

MCAR test and an ICC was calculated for each continuous dietary variable to determine 

the need for LMM procedures.  Multicollinearity between continuous dietary variables 

was assessed with regression model collinearity diagnostics and a correlation matrix.  

Variables with tolerance >.1 and VIF <10, and correlation (r<.7) with other variables, 

were included in the analysis testing influence on change in caloric intake.  In the instance 

of high correlation between specific variables only one was selected for inclusion in the 

model building (competing variables without significant change over time were removed).   

Baseline demographic characteristics/dietary intake were determined, and 

comparison of the samples’ baseline nutrition to the USDA dietary recommended daily 

allowance (RDA) by age and gender subcategories was examined to assess nutritional 

adequacy.  Significance of difference was determined with calculation of t-statistics and 

p values.  To calculate the t statistic (mean difference/standard error) the variance of the 

RDA was assumed to be the same as the sample.  Next linear mixed model procedures 

were used to explore change over 6 months of each continuous dietary covariate, the 

association of each covariate with change in calories, and effects of change in individual 

covariates on change in calories.  Step 1 was assessment of each continuous dietary 

covariate for change using individual LLM.  Step 2 examined the association of each 

individual covariate (continuous and categorical) with change in calories over time.  Step 
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3 tested change in each covariate for interaction (time + covariate, with time x covariate) 

with change in calories over time. 

Model construction began with a null model of the dependent variable (kcal_sqrt) 

to determine the intraclass correlation (ICC), based on calculations with the variance of 

random effects and the variance of random intercepts and slopes, finding a LMM approach 

necessary, vs multivariate regression modeling.  The second model tested the fixed effect 

of time, followed by a model with the random slope of time, both using an unstructured 

covariance type.  Significant covariates and interactions were included in LMM model 

construction by entering all candidate variables into the initial model and using backward 

elimination to find the most parsimonious fit by excluding one variable at a time.  Deletion 

was determined by change in covariate significance and reduction in AIC/BIC.  Due to 

collinearity between macronutrients and food groups two different sets of models were 

constructed, one with macronutrients as predictors of caloric intake and the other with 

food groups as predictors of caloric intake.   

RESULTS 

The sample was composed of 117 youth ages 8-19 years old with a majority male 

(64%), white (53%), and a mean age of 13.5 years, closely split between 8-13 years old 

(52%) and 14-19 years old (48%) groupings.  Most were treated a mean time-period of 21 

months (prior to study enrollment) with aripiprazole (46%) or risperidone (39%) for 

treatment of Disruptive Mood Dysregulation disorder (62%) and Bipolar disorder (23%).  

Socioeconomic status was evenly distributed over a range of < 20K to > 100K with the 

majority being middle income 40-60K.  All participants were overweight or obese (>85th 

BMI percentile), with a mean BMI z-score of 2.1(SD=.049).  Table 3 reflects baseline 
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characteristics of the sample.  Total missing data over six months was 13.3% and missing 

completely at random based on Little’s MCAR value of 1.0, therefore insignificant.  Much 

of this can be accounted for by participants not completing a dietary recall at one of the 

three assessment time points. 

AIM 1 

Examination of the samples’ dietary intake revealed a wide margin for 

improvement, with only one participant having a total Healthy Eating Index score within 

the good range (80-100), 52% needing improvement (50-79) and 41% with poor (<50) 

quality nutrition.  Mean values of macronutrients and food groups were high in 

carbohydrates, protein, fat, sugar and refined grains, while deficient in fruits, vegetables 

(particularly dark green and orange), whole grains, water and fiber.  The mean caloric 

intake was 2,323 and with most participants (66%) consuming between 1000 to 3000 kcal 

daily.  Baseline mean healthy lifestyle knowledge scores were 3.25 for parents and 2.57 

for children (range 1-5).  Comparison of the samples’ intake to the USDA RDA by 

age/gender, found all groups to be significantly deficient in vegetables, whole grains, water 

and fiber, while consuming significantly excess carbohydrates, protein, fat and sugar (table 

4).  Subgroups with the poorest nutrition were boys 8-13 years and girls 14-19, who also 

had deficiencies in meat and dairy intake. 

AIM 2 

Change in nutritional intake over 6 months was examined by testing each dietary 

variable as an outcome (table 5), finding a significantly decreased consumption of the 

following nutrients over 6 months: -371 calories (B= -190, p=.002), -51 gm of 

carbohydrates (B= -27, p=.003), -11 gm of protein (B= -5.4, p=.025), -14 gm of total fat 
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(B= -7.1, p=.012), -5 gm of saturated fat (B= -2.4, p=.023), -26 gm of total sugar (B= -13, 

p=.008), -5 tsp of added sugar (B= -2.6, p=.004), -9 gm of solid fat (B= -4.8, p=.012), -2 

oz of refined grains (B= -.79, p=.008), -3.4 oz total dairy (B= -.22, p=.049) and -2.6 oz 

cheese (B= -.17, p=.027).  There were small increases in whole fruit by 0.16 oz (B=.01, 

p=.75), total vegetables by .72 oz (B=.05,p=.41), dark green vegetables by 0.16 oz 

(B=.01,p=.49), and orange vegetables by 0.32 oz. (B=.02,p=.22), and although not 

statistically significant the increases in HEI sub-scores for total vegetables from 1/3 to 2/3 

cups per 1,000 calories (B=.26, p=.013) and dark green/orange vegetables from 3.2 to 3.4 

ounces per 1,000 calories (B=.22, p=.035) were significant.  No change in the mean total 

Healthy Eating Index score was found, but there was a slight shift (3%) in the distribution 

of total HEI score from poor to needs improvement, which was not statistically significant.  

Despite substantial improvements in overall nutritional intake neither parent or child 

healthy lifestyle knowledge scores improved.   

AIM 3 

Analysis of change in caloric intake (dependent variable) was completed with 

LMM based on a null model with an ICC of .3 indicating the need for a LMM procedure.  

Due to the high degree of multicollinearity between macronutrients and food groups two 

separate sets of models were developed to better understand the influence of 

macronutrients and food groups as predictors of change in caloric intake from baseline to 

6 months.  A correlation matrix confirmed total fruit was highly correlated with whole fruit, 

total dairy with cheese and total sugar with carbohydrates, therefore whole fruit, total dairy 

and total sugar were not included in the models.  
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Comparison of null models with fixed and random intercepts, then random slopes, 

found the AIC to be lowest in the random intercept/slopes model and high variability 

between individual intercepts and slopes were also visualized in a spaghetti plot when 

analyzing change in kcal.  After square root transformation of kcal random slopes were no 

longer indicated. The dependent variable (kcal_sqrt) was further examined using a model 

with random intercepts/fixed slopes and an unstructured covariance type, finding the mean 

daily caloric intake decreased by 371 calories over the 6 months (B= -188, p=.002).  

Individual continuous and categorical covariates were then tested in bivariate LMMs with 

fixed slopes and random intercepts for association with change in caloric intake over 6 

months (table 6).  All dietary variables were statistically significant (p<.05) except the 

following: dark green vegetables, orange vegetables, fruit juice and processed meats.  The 

only categorical variable found to be significant was diagnostic category (mood vs 

psychotic disorder) with the mood disorders having greater increase in calories.  Covariate 

moderation of change in caloric intake over time was further examined by creating models 

which included each covariate, time and the interaction between the covariate and time, 

finding a decrease in water (B= -.034, p=.05), increase in total fruit (B= 1.03, p=.03) and 

mood disorder diagnostic category (B=4.64, p=.03) to be statistically significant .  With 

every ounce decrease in water was a reduction in calories by 2 kcal, and with each cup 

increase in total fruit was an increase in calories by 100 kcal.  There was a 432-kcal 

difference caloric intake between those with mood disorders vs psychotic disorders, with 

mood disorders being higher.  

Next separate models were constructed (one based on macronutrients and the other 

on food groups) with each initially including all significant covariates and interactions, 
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then covariates were deleted one at a time based on change in statistical significance and 

reduction of AIC/BIC (see tables 7 and 8).  In the final macronutrient model neither the 

water or diagnosis interaction remained significant and the final significant covariates 

included carbohydrates (B=.041, p<.001), total fat (B=.083, p<.001), protein (B=.042, 

p<.001) and diagnosis (B=1.83, p<.001).  In the final food group model neither total fruit 

or diagnosis interactions remained significant, and the following individual covariates were 

significant: diagnosis (B=-1.77, p=.018) added sugar (B=.215, p<.001), solid fat 

(B=.080,p<.001), whole wheat grains (B=.968, p<.001), refined grains (B=.725, p<.001) 

total vegetables (B=1.27, p<.001) potatoes (B=1.04, p=.003), total fruit (B=1.01, p<.001) 

milk (B=1.01, p<.001), cheese (B=.862, p<.001) and total meat (.601, p<.001).  Findings 

from both final models indicate that changes in the individual covariates did not 

significantly effect change in calories but that each had significant association as predictors 

of caloric intake  

DISCUSSION 

 This analysis has provided insight into the nutritional intake of a sample of 

children and adolescents treated with APM who have gained significant weight.  Baseline 

characteristics reveal a diet excessively high in carbohydrates, fat and sugar with 

deficiencies in vegetable/fruit consumption.  Although the mean caloric intake was within 

RDA range the proportion of macronutrient composition was in excess, with consumption 

being two to three times higher than the RDA for carbohydrates, protein and fat.  The 

sample also exceeded the percent of calories from fat and sugar, which should not be 

greater than 10% but was 36% (fat) and 25% (sugar) respectively.  By the end of the study 
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fat and sugar consumption had decreased to 29% (fat) and 19% (sugar) of the total daily 

caloric intake.   

All participants in this study received regular individualized counseling sessions 

related to diet and physical activity, and although their healthy lifestyle knowledge scores 

did not increase, their healthy eating behaviors did.  This finding is much like results of a 

study with children 7-13 years old where the effect of nutritional knowledge on food 

choices was explored.33   Results of that study concluded factors of social acceptability 

and appealing taste had moderating effects on consumption and weakened the relationship 

of child nutritional knowledge with healthy food choices.  Also, a significant finding was 

that parent knowledge was positively associated with improved food choices, which may 

account for improved nutrition in our sample since we included the parent in the healthy 

lifestyle sessions.  Although the parent knowledge scores did not increase in our study, 

parents did report change in behaviors, such as making fruits/vegetables available in the 

home, reducing access to sugary beverages and providing less fast food meals to their 

children.  This is consistent with findings from another study with children 8-14 and their 

parent evaluating a family centered approach to education on diet and exercise.34   The 

study found the effectiveness of lifestyle changes stemmed from inclusion of family 

members in the process and efforts to change habits of the family, not just the individual.  

Similarly, our study took a family centered approach which may account for reductions 

in sugar and fat in their child’s diet and increase in vegetables.   

 A primary focus of the healthy lifestyle education/counseling was for participants 

to decrease intake of sugar and fat in the forms of sweetened beverages, sugary desserts 

and fast food.  It is known that the most common foods consumed by children 2-18, 
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associated with high energy density and primary contributors to childhood obesity, are the 

following: soda, fruit drinks, dairy/grain desserts, pizza and whole milk.35 Other 

contributing factors include oversized portions and eating meals away from home.  Our 

goal was to encourage subjects to replace sugary snack foods, such as cookies, with fruits 

and vegetables.  As this was not a randomized control trial testing an intervention it cannot 

be conclude that the healthy lifestyle teaching/counseling directly resulted in changes in 

dietary intake. However, changes in eating behaviors were observed.  Our sample had an 

increase in total vegetables, as well as dark green and orange vegetables, and whole fruit, 

although not statistically significant. Despite the lack of significance, the change was 

enough to influence the Healthy Eating Index sub-scores for total vegetables and 

dark/green vegetables, both being statistically significant increases.  There was a 

significant decrease in refined grains and total sugar, possibly indicating reduced 

consumption of sugary dessert foods.  Additionally, the samples’ total water intake 

decreased along with total/added sugar possibly indicating a reduction in sugary beverages 

(which is primarily water and sugar).   

An important fact to acknowledge is that although this sample’s baseline 

nutritional intake was deficient in fruits/vegetables and excess in fat and sugar, this is 

similar with the general population of children who, according the 2013-2014 CDC 

NHANES report, are also deficient in fruits/vegetables and excess fat/sugar 

consumption.36  Youth with an unhealthy diet are likely to be more at risk for weight gain, 

therefore dietary assessment and basic healthy lifestyle education are essential aspects of 

care at the initiation of APM treatment.  A goal of this study was to identify predictors of 

reduced caloric intake and based on results in this sample the most influential factors were 
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water, fruit and diagnosis.  Further dietary research is necessary to fully understand the 

factors that moderate calorie reduction and specific foods/beverages that contribute to 

changes.  This study provides some initial groundwork for future dietary research in this 

population.  A longer study (12 months) with more time points for dietary assessment is 

necessary to more accurately capture nutritional intake, eating patterns and specific foods 

consumed.   

LIMITATIONS 

 While this study led to important findings specific limitations must be addressed 

in future studies.  First, the design did not include a control group and therefore the dietary 

counseling could not be truly tested as an intervention.  All participants received the 

healthy lifestyle education and counseling over the course of their participation in the 

study which impedes the results from being generalizable.  Second was the broadness of 

the healthy lifestyle teaching.  Although it was individualized, and family centered, it 

focused only on the AMA guidelines for reducing sugar sweetened beverages, eating 5 

fruits/vegetables daily, eating together as a family daily, eating breakfast daily and 

reducing fast food to only once per week.  There was no actual nutritional education on 

the components of food groups and eating a balanced diet.  Further, exploration of specific 

foods eaten would be informative (i.e. specific snack foods and beverages).  Third was 

that 24-hour dietary recalls were administered only 3 times over the course of 6-months.  

Although the “Gold Standard” USDA AMPM was utilized to assess dietary intake full 

NHANES procedures was not implemented in this study, which involves three 24-hour 

recalls over one week, including a weekend day and two weekdays.  Future studies should 

follow this procedure while also assessing more frequently than every 3 months to 
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accurately capture changes in dietary intake.  Fourth, better measurement of healthy 

lifestyle knowledge with a standardized/validated tool would likely more accurately 

capture changes in knowledge over time.  In addition, actual healthy behaviors should be 

measured to examine the discrepancies between knowledge and behavior.  Fifth, a look at 

the differences between those who completed the study (89) versus those who did not (22) 

could possibly identify important differences.  Lastly this study did not include analysis 

of physical activity data, which would shed light on the combined effect of physical 

activity and reduced caloric intake on changes in weight.   

CONCLUSION 

Exploration of this new information will contribute to understanding eating 

behaviors in youth with APM induced weight gain and identify predictors of improved 

dietary patterns, thereby providing a foundation for establishing practice guidelines 

related to dietary assessment and education in this population.  Further well-designed 

studies are needed to better assess dietary intake of macronutrients, micronutrients, food 

components and specific foods that increase risk for weight gain.  Randomized control 

trials testing healthy lifestyle interventions related to diet and physical activity are needed 

to further evaluate and determine effectiveness.  Ultimately such information will 

contribute to the development of evidenced-based strategies for prevention of APM 

induced weight gain in youth. 
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CHAPTER IV: QUALITATIVE ANALYSIS 
 

EXPLORING THE CHALLENGES TO HEALTHY NUTRITION 
IN MENTALLY ILL YOUTH 

TREATED WITH ANTIPSYCHOTIC MEDICATIONS 
 

ABSTRACT 

Introduction: Pediatric antipsychotic medication treatment often induces unhealthy 

weight gain, increasing risk for cardiometabolic illnesses.  Little is known about specific 

challenges encountered by these youth in managing their dietary intake.  This study 

explores factors identified by the child and parent that hinder/help healthy eating. 

Methods: Qualitative questions related to eating habits were administered to 107 

participants with antipsychotic-induced weight gain and their parent.  Content analysis 

procedures were used to identify codes and categories of barriers/facilitators. 

Results: Primary factors identified as barriers by the children included: increased appetite, 

cravings for sweets, “junk food” in the home, disliking fruits/vegetables, and easy 

accessibility to “fast food”.  Parents identified their child’s restricted food preferences, 

increased appetite and their own poor planning with food shopping/preparation as barriers.  

Children identified facilitators as encouragement/support from their parent, removal of 

“junk food” from the home and eating at home more.  While parents reported trying new 

ways to make healthy foods tasteful, including the child in meal planning and keeping 

unhealthy foods out of the home.   

Conclusion: Children with serious mental illness treated with antipsychotic medications 

face challenges to eating healthy and often gain weight.  Understanding the 

barriers/facilitators will help providers to better assess, educate and monitor dietary habits.  
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BACKGROUND 

The use of antipsychotic medications (APM) in children and adolescents has 

increased markedly over the past 15 years for treatment of severe mental illness such as 

schizophrenia, bipolar disorder and irritability associated with autism.1,2,3   Youths with 

serious mental illness face many challenges in daily functioning due to their psychiatric 

symptoms, often resulting in social, emotional and academic deficits.  Many pediatric 

studies have established APM treatment as efficacious in reducing psychiatric symptoms, 

with improved stability and functioning, offering hope to this population and their 

families.4-8 The caveat to benefits of APM treatment is the associated risk of 

cardiometabolic adverse effects.  Youth are highly vulnerable to metabolic side effects, 

including rapid weight gain, dyslipidemia, and increased insulin resistance, leading to 

increased incidence of metabolic syndrome, type 2 diabetes mellitus, and premature 

cardiovascular disease.9,10  Given the long-term nature of childhood onset mental illness, 

and likelihood of ongoing APM treatment, it is imperative that interventions related to diet 

and physical activity be initiated at the onset of treatment.  Current research in healthy 

lifestyle interventions with this specific population is sparse.  Although information can be 

gleaned from general pediatric studies it is necessary to better understand the challenges 

youth with mental illness experience to inform development of effective clinical 

interventions.   

A review of literature examining barriers to healthy eating and physical activity in 

the general child/adolescent population found several studies yielding qualitative 

information.  Adolescents identify the most common barriers to healthy eating habits as 

the following: lack of healthy food at home and at school, their own personal food 
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preferences, time constraints due to individual and family schedules, and lack of money.11  

School-age children identified barriers such as the influence of parental eating habits and 

food available in the home, as well as the convenience of packaged snacks and the “good” 

taste of sweet or salty snacks.11  A qualitative study in a sample of 260 school-age children 

and 20 focus groups (comprised of parents, school administrators and community leaders) 

in Mississippi, where childhood obesity is the highest in the U.S., examined barriers to 

healthy eating.12 Three themes were identified related to barriers including 

access/availability, knowledge, and desire.  Availability of healthy foods at home and 

school was identified as the primary barrier, giving examples such as parent not cooking 

meals and the school running out of food, leading to consumption of convenience foods, 

which tend to be less healthy.  Lack of knowledge in healthy nutrition was the second most 

common barrier, and the desire to eat “junk food” the third.  A recent qualitative study was 

conducted by phone survey/interview with 26 parents/primary caregivers of children 6-18 

years, treated with APM, inquiring about barriers to healthy diet and physical activity.13   

Parent/caregivers were also queried about preferences for weight management strategies 

they believed would be helpful.  Parents identified the most common challenges to healthy 

diet as their child’s increased appetite, excess food intake and cravings for energy dense 

foods.  They also described barriers specific to the child’s mental illness such as extreme 

irritability, sensory problems (i.e. food textures), and rigidity/resistance to trying new 

foods.  Parents reported their child’s dislike or limited range of interest in physical activity, 

and social deficits/limitations related to their child’s mental illness, as major barriers to 

exercise/physical activity.  They also identified their own difficulty with meal planning, 

shopping and preparation of healthy meals, and financial limitations to purchasing healthier 
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foods as barriers.  Preferences for weight loss strategies included individualized planning 

for their child’s diet and physical activity that includes meal plans and exercise regimens.  

Trying “new things” such as foods and specific physical activity ideas while in sessions 

would also be very helpful.  Access to electronic resources, such as apps and educational 

websites, and caregiver support groups for sharing ideas and emotional support were also 

identified.  The study provides insight into the unique challenges encountered by this group 

of children and parents.  This paper reports on a similar qualitative study conducted with 

children treated with APM, and their parents, on the barriers and facilitators to healthy 

eating.      

METHODS 

Participants 

The sample was comprised of 117 youth ages 8-19 who participated in the 

Improving Metabolic Parameters in Antipsychotic Child Treatment study (IMPACT).  All 

subjects were overweight/obese with a BMI above the 85th percentile, resulting from APM 

treatment, and psychiatrically stable on their current APM.  Participants were recruited 

from community psychiatric providers.  Of this sample 107 completed the qualitative 

aspects of the study discussed in this paper.  

Procedures 

This multisite NIMH funded clinical trial tested if addition of metformin or switch 

to a lower risk antipsychotic agent resulted in weight loss.  A supplemental aspect of the 

study was to provide participants and their parent information on the American Medical 

Association (AMA) healthy lifestyle guidelines (2007)14 at 8 visits over the course of the 

6-month study.  Healthy lifestyle knowledge was assessed at baseline, 3 months and 6 
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months with a questionnaire developed by the research team, titled Healthy Lifestyle 

Habits, which was comprised of items on AMA knowledge, eating behaviors and physical 

activity.  Two qualitative questions imbedded in the questionnaire were presented to both 

the child and parent separately.   The term “healthy foods” refers to foods that are high in 

nutritional value (protein, complex carbohydrates, vitamins/minerals, fiber) and low in 

sugar/fat. The AIM of this supplemental study was to gain insight into the reported barriers 

and facilitators to eating healthy foods, and to compare the similarities and differences 

between parent and child responses to the following questions: 

“What makes it hard to eat healthy foods?” (child) 

“What makes it hard for your child to eat healthy foods?” (parent) 

“What makes it easier for you to eat healthy foods?” (child) 

“What makes it easier for your child to eat healthy foods?” (parent) 

Analysis  

A qualitative approach using content analysis methodology identified barriers and 

facilitating factors to heathy eating.  A manifest analysis procedure was utilized to describe 

the common words and phrases used in the text of participant and parent responses to these 

questions.  This procedure was used, instead of latent analysis, because the responses were 

generally limited to words/phrases rather than an interview which would provide a deeper 

understanding of the underlying themes.15-17  The analysis was completed in a three-step 

process that involved first reading each transcript in entirety, then reading through and 

identifying words/phrases that were commonly reported, and lastly formulating codes and 

groupings of codes.  Transcripts of the child participants were first examined so to capture 

an unbiased picture of their perspectives related to healthy foods and eating behaviors.  
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Data was organized using an inductive approach by first labeling words/phrases, 

developing codes, and then grouping into categories based on the codes.  In addition, 

responses over time were examined for each child participant to identify any patterns of 

change.  The same process was used for analysis of parent transcripts, followed by 

comparison of parent/child codes.  Rigor was established by two researchers, with each 

independently conducting an analysis, and having a consensus of agreement on coding and 

grouping categories.    

RESULTS 

Initially codes were categorized into one of the following domains: child, parent, 

and/or environment.  For example, the code “taste” was assigned to the child category, 

“food shopping” to the parent, and “school lunch” to environment.  Table 9 provides a 

summary of codes expressed by child and parent, organized by category.   

Child 

Child responses to barriers were primarily related to the taste of healthy foods, 

cravings/desire for sweets and just plain liking fast food.   

“Fast food tastes really good, that makes it harder to eat other foods.”  

“Sweet foods taste better.” 

“I don’t like the taste of most fruits and vegetables.” 

Children also reported major barriers to be parents buying unhealthy foods and not 

preparing meals.  Many identified not having healthy foods available in the home as an 

obstacle.   

“Mom doesn’t always cook or prepare healthy food.” 

“There is not enough of my favorite healthy foods at home.”  
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Environmental barriers reported included easy access to fast food, and surprisingly cost of 

healthy foods. 

“Fast food restaurants are always around.” 

“Junk food is cheaper.” 

In terms of facilitators children primarily focused on taste and the idea of trying to find 

foods that taste good and they like.  Many identified fruits and vegetables already liked and 

pointed out that availability in the home made it easier to make healthy food choices.  

Another concept commonly expressed was concerns related to their body weight, body 

image and overall health.  Many expressed the desire to feel healthy and believed nutritious 

foods would lead to better physical health and reduced weight.  Encouragement from others 

was also a significant factor in motivating them to eat healthy.  This included motivation 

from their parents, such as rewards and reminders.    

 “Being able to make it tastier by putting flavors together.” 

 “Better tasting healthy foods.” 

 “If we buy more healthy foods and less junk food.”  

“Having my favorite fruits and vegetables at home.”  

“Someone to push me to eat more healthy foods.”    

“It is easier when people encourage you.”    

“Knowing you will lose weight.”    

“Knowing it is good for your body.” 

Parents 

The most common barrier parents reported was their child being a “picky eater” and liking 

only a restricted range of foods.  Hunger was also a prominently reported barrier, in that 
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their child ate too much food in general due to increased appetite.  Many identified their 

child’s mental illness or symptoms associated with their condition (i.e. sensory issues 

associated with autism) played a role in restrictive eating behaviors.   

“He dislikes many vegetables and has a limited appetite for healthy foods.” 

“He often eats healthy food, is still hungry, and will grab spoons of peanut butter 

or other bad choices.” 

“Due to his behavior he will ask for a milkshake or candy as a reward.”  

Many parents expressed insight as to the influence of their own behaviors on their child’s 

eating habits.  For example, poor shopping habits, no meal planning/preparation and lack 

of family meals together were identified barriers to their child eating healthy foods.  Parents 

reported lack of time and financial constraints as factors influencing their practices in 

providing healthy foods and meals at home for their child.   

“My willingness to prepare healthy food, which takes more time than convenience 

foods.” 

 “My shopping habits.  I need to buy more healthy foods.” 

 “Me, I have a lot to do with buying the groceries for the house.” 

 “It is more expensive to eat healthy.” 

Environmental barriers identified by parents included availability of unhealthy food in the 

home and influences outside of the home such as peer pressure, T.V. advertisements, more 

access to sweets/fast food and unhealthy breakfast/lunch foods offered at school.  

 “There are more sweets in the house than fruits and vegetables.” 

 “He sees what other kids want and wants the same things.” 

 “She is in school 8 hours a day and school meals often are unhealthy.” 
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The overriding facilitators parents identified was having the healthy options available in 

the home and removing unhealthy foods.  Preparing healthy meals and snacks was 

frequently stated, as was making changes in the whole families eating habits.  Eating meals 

together as a family and at home rather than out were important aspects to making these 

improvements.  Some parents also reported strategies such as hiding fruits/vegetables in 

other foods and rewarding their child for eating healthy foods.   

 “Easy access to heathy food that she can find and make quickly.”   

“If I prepare and serve it.”   

“Eating together to set an example.” 

“I can find ways to hide fruits and vegetables in things he already likes.”  

“Rewarding him with a small ice cream if he eats a salad.” 

Similarities/Differences 

Children and parents were similar in identifying taste of healthy foods and the 

strong desire to eat sweets as a major barrier.  They also agreed that food shopping and 

preparation greatly influenced the type of foods eaten on a regular basis.  Most parents 

acknowledged they were responsible for accessibility to the type of foods in the home, and 

children reported the lack of healthy food and presence of junk food to be a result of their 

parent’s decisions.  Both children and parents also recognized cost of healthy foods to be 

a barrier.  Facilitating factors were primarily the converse of the identified barriers.  For 

example, parents identified that if they purchased healthy foods and removed junk food 

from the home that their child would more likely eat healthier, as did the children.  Both 

parents and children thought offering foods (mainly fruits) that satisfied their “sweet tooth” 
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and even hiding the less tasteful foods (mainly vegetables) in foods they liked would be 

helpful strategies.     

Following are descriptions of some differences between parent and child reports. 

Parents described aspects of their child’s mental illness as contributing to their “pickiness” 

around food choices and found it a very challenging barrier.  Children identified concerns 

about their own health and body weight as motivating reasons to eat healthy.  Parents 

expressed time limitations related to food preparation and utilizing fast food or 

convenience foods as a barrier.  They recognized that better menu planning would help 

them to provide healthier meals to their family.  Parents also felt that including their child 

in the meal planning and preparation would be beneficial for them both.  Children identified 

encouragement and pressure from others was helpful to them making better food choices.   

DISCUSSION 

 This study provides insight to the barriers and facilitating factors that influence 

eating habits in this group of youth treated with APM.  These findings have similarities 

with previous qualitative studies in the general pediatric population although with some 

unique differences.11,12   Barriers in common include lack of access to healthy food choices 

at home and school, child taste preferences, parental eating habits and time/financial 

constraints.  Interestingly the studies with the general population also identified lack of 

nutritional knowledge, whereas our sample did not make any reference to the need for 

knowledge or education.  Commonalities were also found with a qualitative study in 

parents of youth treated with APM13 which similarly found barriers as the child’s increased 

appetite, cravings for sweets and the effects of mental illness on behavior.  Parents in that 
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study also identified factors that would be helpful in weight management with their child 

such as individualized meal plans and support groups, which were different from our study.    

 The current study reveals several important features related to the dietary 

challenges that may be amenable to interventions in youth taking APM.  For example, 

working with parents and the child to proactively address probable increased appetite and 

cravings may reduce the risk for rapid weight gain.  Strategizing with parents from the 

onset about how to manage their child’s access to healthy foods is essential (i.e. food 

shopping, meals, snacks).  Assessment of the family’s food resources and family dietary 

practices are important factors to explore so to develop a weight management plan that is 

personalized and addresses real factors that may contribute to unhealthy weight gain.  

Providing parents information on nutrition and healthy food options may increase their 

knowledge and ability to provide appropriate foods/meals for their child.  Clearly 

informing parents/children of the risk for substantial weight gain is ethically necessary and 

may motivate them to be proactive in establishing health dietary practices from the start of 

treatment.  Further qualitative studies are needed to better understand the dietary practices 

of youth/families and effectiveness of clinician provided assessment/intervention around 

prevention of APM induced weight gain.     

LIMITATIONS 

Although this study sheds light on real life barriers/facilitators to healthy eating 

practices it has limitations related to the depth of qualitative inquiry.  The main limitation 

is that a full qualitative interview was not developed to investigate the topic, and responses 

were based merely on two qualitative questions that were transcribed verbatim but not 

further explored with the participants.  Had the assessments been based on a narrative 
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interview it would have allowed for further exploration of participant responses to gain a 

more detailed understanding of their experiences.  Another limitation is that given this was 

a multisite study, multiple research team members administered the questions, which from 

a qualitative methodology viewpoint likely decreased the rigor of data collection.  Lastly, 

the sample in this study included youth with a range of mental illnesses (autism, mood 

disorders and psychotic disorders) with the commonality of weight gain associated with 

APM treatments.  Based on this, the findings may not be generalizable in that each disorder 

may have unique barriers/facilitators.   

CONCLUSION 

 In conclusion, this study provided insight to challenges that youth with APM 

induced weight gain encounter.  The effect of APM on appetite and cravings for sugar is a 

substantial barrier to healthy eating behaviors, which is further compounded by the unique 

aspects of their mental health disorders.  Parents recognized their own challenges related 

to purchasing healthy foods, preparing meals, and managing their child’s intake.  Both 

children and parents were able to identify factors that would be helpful in developing health 

eating habits such as removing unhealthy foods from the home, including the child in meal 

planning, and finding new ways to make healthy foods more tasteful and appealing to the 

child.  The results of this study provide initial information that can inform practitioners on 

appropriate dietary assessment, teaching and monitoring with this vulnerable group of 

children.  Further qualitative research studies are needed to gain a more in depth 

understanding of the child, parent and family experience around nutrition and dietary 

intake.  Development of focus groups as well as an explorative interview guide, with both 

parents and youth, would greatly increase information around the challenges and strategies 
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to fully understand these phenomena and inform clinical care standards and practices to 

weight management in pediatric APM treatment.  
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CHAPTER V: SUMMARY 

This dissertation focused on building knowledge related to weight management in 

youth treated with APM by the following strategies:  

AIM 1: Identified and examined literature related to weight loss/management in youth 

treated with APM.   

AIMS 2, 3, and 4: Conducted a series of quantitative analyses on dietary intake data 

collected over 6 months in a sample of youth treat with APM to determining baseline 

dietary intake and adequacy related to the USDA RDA, change in consumption of 

macronutrients and food components, and predictors of reduction of caloric intake were 

identified.   

AIMS 5 and 6: Explored barriers and facilitating factors that influence eating behaviors, 

from both the youth and parent perspectives, which provides insight into the daily 

experiences of both related to aspects that inhibit and promote healthy dietary intake.   

AIM 1 

Current literature on this topic is rather limited and an advanced search found only 

15 studies related to weight management which included youth treated with APM.  The 

primary outcome of those studies was weight change, except for one qualitative design that 

examined the barriers and preferences related to weight management.88  Dietary education 

was provided in five of the studies89-93, with only four including individualized dietary 

assessment90-93 (rather than standardized methods), but none reported information on the 

samples’ baseline dietary intake, and only one reported change over time but made no 

comparison to the control group.  Nine of the studies were pharmacological 

interventions89,94-101 (i.e. topiramate, metformin) but only adjunctive metformin was found 
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to offer effectiveness in mitigating weight gain.94-99  Four studies offered solely educational 

dietary intervention, and all reported the treatment groups either stopped gaining weight or 

gained less weight compared to the control groups.90-93  One study attributed the results to 

decreased consumption of discretionary foods high in sugar/fat and increased vegetable 

intake although no specific data was presented.90  Only two studies provided long term 

follow up data after the study intervention ended, but did find some sustained weight loss 

for 3-6 months. 98,102   Additionally, none of the studies assessed healthy lifestyle 

knowledge and relationship to diet/exercise behaviors.  Findings from these studies could 

contribute to a well-designed randomized control trial that uses standardized assessment 

methods for dietary intake, lifestyle knowledge and behaviors, and delivers a measurable 

intervention aimed at improving nutritional and physical activity health habits, as well as 

analysis of the data beyond just anthropometric measures.  

AIMS 2, 3, 4 

 Data analyzed from the IMPACT study is an attempt to accomplish this endeavor 

by better understanding baseline dietary intake and knowledge.  Baseline descriptive 

statistics, when compared to the USDA RDA, found the sample was significantly low in 

fruits/vegetables, whole grains, fiber and water, while excessively high in carbohydrates, 

protein, fat and sugar intake.  Boys 8-12 and girls 14-19 were also deficient in meat and 

dairy intake compared to the other age/gender groups.  Over 6-months the sample had a 

significant reduction in calories, carbohydrates, fat, protein, sugar and refined grains.  

Although there were increases in total vegetables, orange vegetables, dark green vegetables 

and whole fruit, none were statistically significant.  There were no significant differences 

between treatment arms and demographic variables of sex, race, income, antipsychotic 
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medication and none had mediating or moderating effects on changes in caloric intake.  

The only categorical variable found to have interaction was diagnostic group (those with 

mood disorders had higher caloric intake compared to psychotic disorders), but the effect 

became insignificant when added to the models.  Interestingly healthy lifestyle knowledge 

scores, both youths and parents, had no relationship to reduction in calories, which was 

surprising since the questions asked were directly related to the AMA guidelines 

youth/parents were taught. This could very well be due to the use of a questionnaire that 

was not tested or validated with any population.  Use of a measure validated and found 

reliable in youth and adults may yield different findings.  Longitudinal linear mixed models 

tested the influence of covariates (continuous and categorical) on change in caloric intake, 

finding refined and whole grains, total fruit, total vegetables, potatoes, total dairy, total 

meat, solid fat and added sugar to have the most influence on reduction of caloric intake.  

Despite the substantial improvement in dietary intake the total Healthy Eating Index, which 

measures overall quality of dietary intake, did not change and only the HEI sub-scores for 

total vegetables and dark green/orange vegetables increased significantly.  Although it is 

unclear what specific factors influenced a change in nutritional behaviors it is likely a 

qualitative component would lead to a better understanding.   

AIMS 5,6 

 An additional aspect of the IMPACT study was inquiry related to healthy lifestyle 

behaviors and challenges faced in eating healthy, as well as factors that help promote 

healthy eating choices.  Youth were asked to identify “What makes it hard for you to eat 

healthy?” and provided responses that were unique to their experience of APM treatment.  

For instance, enormously increased appetite and intense cravings for sweets were 
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commonly expressed.  Many disliked vegetables and were not interested/willing to try new 

foods.  Many reported liking “junk food” and felt very tempted by the opportunities to eat 

these foods because they were in the house and/or fast food restaurants were frequented for 

meals.  Parents were also asked these questions and identified that their children were 

“picky eaters” and that aspects of their mental illness, such as mood or oppositional 

behavior, impacted eating behaviors in a negative way.  They also acknowledged their own 

limitations regarding meal planning, shopping and preparation as barriers to their child’s 

healthy eating.  Parents expressed a lack of time to accomplish these tasks, and a lack of 

funds to purchase healthy foods which they labeled as “more expensive” than convenience 

foods.  A major environmental barrier expressed by both parents and youths was the 

presence of high sugar/fat foods in the home, and both identified the need to remove these 

types of foods, and not buy them, as a primary means to facilitate healthy eating.  Other 

facilitators youth identified were the need for encouragement and support from their 

family.  For instance, reminders from their parent to make healthy choices was helpful.  

Youth reported that peer pressure and advertisements were influential on their eating 

behaviors.  Additionally, youth identified the school environment as challenging because 

of the limited healthy food choices offered.  Parents also identified poor food choices in 

school as a barrier, especially if their child depended on the school breakfast and lunch 

programs.  Parents recognized that having structured family meals on a regular basis would 

promote healthier eating habits by their child and realized that making time to eat at home 

was an important action to improve nutrition.  Inclusion of this experiential information of 

“real life” challenges faced by this group of youth and parents is crucial in developing 
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clinical care that accurately assesses their needs and provides personalized intervention to 

address specific barriers.    

 Findings from both the quantitative and qualitative studies demonstrate the 

constructs presented in the Theory of Planned Behavior, which can possibly explain some 

of the changes that occurred over 6 months.  Qualitative responses from the children clearly 

represent constructs such as attitude “I really like junk food” and subjective norms “It is 

hard when fast food is all around you”.  Further, children identified their current weight as 

unhealthy (normative beliefs) and that their food choices influenced the outcomes of 

weight (behavioral beliefs).  The construct of perceived control was expressed by parents 

related to food shopping, meal preparation and working with their child on making dietary 

changes.  This theory sheds light on why eating behaviors changed without an increase in 

knowledge and that other factors play a substantial role in health behavior.  Youth 

identified that encouragement from those around them to be very helpful as well as 

removing tempting foods from the home.  Parents acknowledged better time management 

as a means of making better food choices for their child.  These have similarity with 

findings in several dietary related studies applying TPB where significant predictors to 

change in diet included parental belief that healthy nutrition prevents obesity, specifically 

more fruits/vegetables and less sugary beverages, and child concern about body image and 

others perceiving them as obese.72,74 Application of these theory constructs could provide 

insight and success in future studies with youth and their parents.    

Limitations/Strengths 

 There are several significant limitations in this study described as follows:  
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First, all participants in this study received dietary education related to the AMA Healthy 

Lifestyle Guidelines, and although change in knowledge is measured, a causal relationship 

cannot be established, as there is not a comparison group.  Second, although the Gold 

Standard USDA AMPM dietary recall method was utilized to obtain dietary intake the 

assessments were administered only at three-time points over six months rather than three 

assessments over a week at each time point, which is the NHANES procedures.  This may 

limit the extent of fully understanding the sample’s dietary patterns.  Third, the qualitative 

data is rather limited in that it is based on only 2 questions, rather than a full interview 

guide of the topic, which would have allowed for a deeper understanding of the child/parent 

experiences.  Lastly, although the TPB model was utilized with this study data, the original 

study (IMPACT) was not designed around this theory thereby limiting the extent of 

theoretical application. 

 This study has several strengths described as follows: 

The data set is unique in that it is a homogenous group of 117 youth treated with APM who 

have experienced substantial weight gain, which is a large sample compared to other 

studies with this specific population.  Additionally, other studies with the same type of 

sample did not assess dietary intake, making this the first study to specifically address 

nutritional assessment.  Lastly, this study provides not only a quantitative analysis on the 

topic of dietary intake but also exploration of qualitative data, providing an opportunity for 

a broader understanding of the problem.   

Implications for Nursing 

The findings from this dissertation are particularly applicable to nursing practice in 

that health assessment, teaching and monitoring are core components of nursing care.  
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Additionally, nursing is integrated into most areas of healthcare thereby offering multiple 

opportunities to intervene with this population.  Dissemination of information to nurses 

related to the problems associated with APM treatment and appropriate 

assessments/interventions to reduce risk is necessary.  With the increasing number of 

advanced practice nurses in the health care work force the opportunity to participate in 

development of standards of clinical care exists and is in fact a responsibility of the 

profession to address.   

Implications for Future Research 

This study provides new information, establishing a foundation for future studies 

on dietary assessment, education and interventions in youth treated with APM.  A well-

designed study, initiated at the start of APM treatment, that includes dietary assessment 

and specific interventions to address nutrition and physical activity, are the next steps in 

the prevention of APM induced weight gain.  Information gleaned from past studies show 

a family centered approach that addresses the “real life” challenges encountered with APM 

treatment are essential components of a successful intervention.  Information alone does 

not fuel change in behavior and experiential factors must be included in future studies to 

better understand key factors for success.  Studies grounded in a theoretical model, such as 

the Theory of Planned Behavior, would provide the means for gaining a deeper 

understanding of behavioral change mechanisms.  Randomized control trials that include 

qualitative aspects will further knowledge leading to development of evidence-based 

standards to be implemented at the initiation of treatment to prevent unhealthy weight gain.  

Addressing this problem is imperative to ensure long-term health and quality of life in this 

vulnerable population. 
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Conclusions 

 In conclusion this dissertation explored the body of literature around weight loss 

strategies in youth with APM induced weight gain finding a gap in studies specifically with 

this population.  Further, the studies identified in the review did not appear to include 

specific dietary assessment or examination of dietary change over time but rather weight 

loss as the primary outcome.  Future studies that assess diet, physical activity and other 

antecedents such as parental behaviors, social/peer influences, food access/security, etc. 

are needed to gain better insight to the mechanisms of change in this group of youth.  The 

present study identified that a simple healthy lifestyle intervention offered in a family 

centered way may contribute to reduction in excessive fat/sugar, and increased 

fruit/vegetable consumption.  Future studies using a mixed method design would best 

explore this problem to assess both quantitative and qualitative factors that influence health 

behaviors.  A randomized control design to test a measurable family centered dietary 

intervention and qualitative inquiry to explore experiential factors, such as environmental 

and social supports, is needed to fully examine the factors influencing change in health 

behaviors among this group of youth.  As more children and adolescents are prescribed 

antipsychotic medications for treatment of serious mental illness it is imperative that this 

public health problem be addressed.  As health care providers the core values of practice 

are health promotion and prevention of chronic illness thereby putting the responsibility in 

our hands to further study and establish effective evidence-based interventions to achieve 

these goals.    
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APPENDICES 
 

FIGURES 
Figure 1 
AMA and AAP Healthy Lifestyle Guidelines, 2007 

 
 
 
 
 
 
 
 
 
 
Figure 2 
The Theory of Planned Behavior 
 

 
 
 

 
 

  

1. Eat five or more servings of fruits and vegetables daily  
2. Do not consume sugar-sweetened beverages  
3. Eat breakfast daily  
4. Limit meals outside the home (particularly fast food) to once per week 
5. Have family meals at least five to six times per week  
6. Allow child to self-regulate food intake and avoid food restriction (e.g., a child should 

be permitted to eat portions of food until satiated, no more, or less) 
7. Use television and computer for no more than two hours per day  
8. Do not have a television in child’s bedroom  
9. Participate in at least 60 minutes of moderate to vigorous physical activity per day 
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Figure 3 Study  
Variables in Relationship to the Theory of Planned Behavior 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
Figure 4 
IMPACT Study Design 
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Figure 5 
IMPACT Study Inclusion/Exclusion Criteria 
 
  INCLUSION CRITERIA 
  Ages 8-19 years old (inclusive) 

  

DSM diagnoses that have an FDA indication for atypical antipsychotic use for at least one agent in the respective pediatric or 
adult age group. Specifically, primary DSM-IV diagnosis, per the K-SADS-PL and Abberrant Behavior Checklist (ABC), of: 
• Early Onset Schizophrenia Spectrum (295 schizophrenia, 295.70 schizoaffective disorder, 295.40 schizophreniform disorder, 
298.9 psychotic disorder NOS), • Bipolar Spectrum (296.__ bipolar I, 296.89 bipolar II, 296.80 bipolar NOS), • Major 
depressive disorder with psychosis (296.34), • Mood disorder NOS (296.90) corresponding to Leibenluft and colleagues 
severely mood dysregulated (SMD) broad spectrum bipolar disorder, • Mood disorder NOS (296.90) corresponding to 
irritability associated with autism spectrum disorders, based on an ABC cutoff score of 18, as used by FDA for approval of 
risperidone and aripiprazole in minors, • Major depressive disorder (296.33) with SGA augmentation to standard 
antidepressant treatment (if aged 18-19) 

  
Clinically stable on current treatment regimen for at least 30 days as determined by a psychiatrist member of the research team 
using clinical interview data and ratings from the clinical global impression and brief psychiatric rating scale. 

  
Current SGA treatment with olanzapine (Zyprexa®), quetiapine (Seroquel®), risperidone (Risperdal®), ziprasidone 
(Geodon®), aripiprazole (Abilify®), asenapine (Saphris®), iloperidone (Fanapt®), lurasidone (Latuda®), Paliperidone 
(Invega®) or olanzapine/fluoxetine (Symbyax®) for ≥ 8 weeks. 

  Stable dose of current SGA and psychotropic co-medications for at least 30 days. 

  BMI greater or equal to the 85th percentile for age and gender (i.e. at least at risk for overweight). 

  

• Substantial weight gain over the previous 3 years, while taking a SGA (olanzapine, quetiapine, risperidone, ziprasidone 
aripiprazole, asenapine, iloperidone, lurasidone, paliperidone, or olanzapine/fluoxetine) as reflected by family and referring 
physician’s judgment. The weight gain did not have to occur on the child’s current SGA. Weight needs to have remained 
stable or increased over past year. 

  Sexually active girls must agree to use 2 forms of birth control (i.e. hormonal or spermicidal and barrier) or to be abstinent.  
        EXCLUSION CRITERIA 

  

Any medication (other than currently prescribed psychotropic medications) that would significantly alter glucose, insulin or 
lipid levels. Prohibited medications will include, but are not limited to, insulin, systemic steroids, topiramate, sibutramine, 
orlistat, metformin, amantadine, vitamin E (other than in standard multivitamins), antidiabetic drugs, HIV drugs, statins and 
anti-hypertensive drugs. Exception: orlistat and amantadine are permitted if the individual has taken the drug for at least one 
year without weight loss. 

  
Major neurological or medical illnesses that affect weight (i.e. unstable thyroid disease), require a prohibited systemic 
medication or procedure (i.e. diabetes mellitus [insulin], chronic renal failure [systemic steroids], hypertension 
[antihypertensives] or that would prevent participation in physical activities. 

  Fasting glucose >125mg/dL on 2 occasions during screening indicating the need for prompt treatment. 

  

Pediatrician or pediatric gastroenterologist recommendation to pursue more active treatment than 2007 AMA guidelines to 
address the following abnormal fasting labs obtained on two occasions (glucose <125 mg/dL and >100 mg/dL, total 
cholesterol > 300 mg/dL or triglyceride > 300 mg/dL, ALT >174 or 3x upper limit of normal), or significant hypertension. If 
lab values exceed the above limits at screen, the assay will be repeated on a new sample. If it still exceeds these limits, Dr. 
Freemark will review the values and the child will be referred to her/his pediatrician or pediatric gastroenterologist for 
assessment. 

  Child meets DSM-IV criteria for substance dependence disorder other than tobacco dependence in the past month. 

  
Child’s initial urine toxicology screen and a subsequent screen done within the next 3 weeks (for youth with a positive initial 
screen) indicate ongoing use of illicit substance (with the exception of subjects treated with a stimulant for ADHD). 

  Current treatment with more than one antipsychotic medication. 

  
Current treatment with more than 3 total psychotropic medications (i.e., 2 psychotropics plus SGA), with the exception of 
subjects taking 2 medications for ADHD in which a total of 4 psychotropic medications are allowed. 

  Known hypersensitivity to aripiprizole, molindone, perphenazine or metformin. 

  Significant health problems that prohibit participation in AMA stage 1 and 2 pediatric weight loss guidelines. 

  Pregnant, breastfeeding or unwilling to comply with double method contraception requirements of the study. 

  Current or lifetime diagnosis of anorexia nervosa or bulimia nervosa. 

  Significant risk of dangerousness to self or others that makes participation in RTC inadvisable. 

  Language issues that prevent child and or parent from completing assessments or treatment. 

  Ongoing or previously undisclosed child abuse requiring new department of social service intervention. 

  
Serum creatinine equal or greater than 1.3 mg/dL on 2 occasions during screening and/or follow up, indicating potential 
impairment of renal functioning. 
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Figure 6 
Assessments Administered Related to Diet, Weight and Healthy Lifestyle Education 
 

 
 
 
Figure 7 
USDA 5 STEP AUTOMATED MULTIPLE PASS METHOD 24 HOUR DIETARY 
RECALL 
 

STEP PURPOSE 

Quick List Collect a list of foods and beverages consumed the previous day. Does not need to be 

in any specific order. 

Forgotten Foods Probe for forgotten foods not reported on the quick list with specific standardized 

questions. 

Time and Occasion Identify the time each food consumed and occasion (i.e. Breakfast, lunch, dinner, 

snack) 

Detail Cycle For each food, collect detailed description of the amount, additions and how it was 

prepared. Also, prompt where the food was obtained and eaten (i.e. home, cafeteria, 

restaurant, etc.) Review the 24-hour day. 

Final Probe Final probe for anything else consumed.  Also, ask about the amount and type of 

water consumed, salt intake and if the amount reported is usual or much more/less 

than usual.  

  

HLE

• BASELINE
• 24-hour Dietary Intake
• Height/Weight/BMI 
• AMA Knowledge Questionnaire

HLE

• 3 MONTHS
• 24-hour Dietary Intake
• Height/Weight/BMI 
• AMA Knowledge Questionnaire

HLE

• 6 MONTHS
• 24-hour Dietary Intake 
• Height/Weight/BMI 
• AMA Knowledge Questionnaire
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Figure 8 
Healthy Eating Index Scoring 
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Figure 9 
PRISMA Flow Diagram  
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Figure 10 
Preferred Reporting Items for Systematic Reviews and Meta-analysis 
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TABLES 
Table 1  
Pharmacological Studies 
 

 
  

Source Design Sample Intervention Results 
Morrison et al., 2002 
U.S. 

Open label, quasi-
experimental 

N=19 
Ages 10-18 

12 weeks 
Metformin 500 mg tid 

Mean decrease in Wt/BMI significant 

     
Gracious et al., 2002 
U.S. 

Open label, quasi-
experimental 

N=9 
Ages 9-16 

4-33 weeks 
Amantadine 100 mg bid- tid 

“Slowing” of Wt gain/BMI 
Statistically no effect on weight loss or gain. 

     
Lindsay et al., 2004 
US 

Observational N=14 
Ages 5-13 

24 months 
Discontinuation of 
Risperidone 

Decrease Wt/BMI 

     
Canitano, 2005 
 Italy 

Open label, quasi-
experimental  

N=10 before 
dropouts 
Ages 8-19 

18 months 
Topiramate 1-3 mg/kg/day 

2 PT decreased Wt/BMI, 4 increased 

     
Klein et al., 2006 
 US 

Randomized double 
blind placebo control 
trial 

N=39  
Ages 10-17  

16 weeks 
T- Metformin 850 mg bid  
C- Placebo 
All- Nutritional Counseling 

Metformin-  
decreased Wt/BMI  
Placebo-  
increased Wt/BMI  

Arman et al., 2008 
 Iran 
 
 

Randomized double 
blind Placebo 
controlled trial 

N=32 
Ages 19 and 
younger 

12 weeks 
T-Metformin 500 mg bid 
C- Placebo 

T- mean Wt/BMI decrease not statistically significant  
 
C- mean Wt/BMI increase statistically significant 

     
Shin et al., 2009 
 US 

Open label, quasi-
experimental 

N=11 
Ages 10-18 

12 weeks 
Metformin 1000 mg bid  

All subjects had cessation of weight gain and 5 subjects had decrease in Wt/BMI but 
not statistically significant 

     
Anagnostou, 2016 Randomized double 

blind placebo control 
trial 

N=61 
Ages 6-17 
APM with weight 
gain >5% 

16 weeks 
T- metformin 
 500 mg bid  
(6-9 yo)  
850 mg big (10-17 yo) 
C- placebo  

T- significant reduction in BMI z-score p<.001, weight z-score p<.001, BMI p=.02, BMI 
percentile p=.01 and weight percentile p=.006 
 
C- significant increase in weight p<.001 and BMI p=.004 
Significant differences between treatment and control in the following: 
BMI z-score p=.003 effect size large .82 
Weight z-score p<.001 effect size large 1.04 
BMI p<.001 effect size large 1.01 
BMI percentile p=.03 effect size moderate .47 
Weight percentile p=.01 effect size moderate .65 

Handen, 2017 Open Label 
extension of RCT 
Anagnostou, 2016 

N=52 
Ages 6-17  
Participation in 
parent study  
Continued APM 

16 weeks 
Metformin group continued 
at current dose 
Placebo group began 
metformin titrated up over 
4 weeks 

After 16 weeks of open label treatment with metformin the original placebo group 
had a significant reduction in BMI z-score p=.005, weight z-score <.001, BMI percentile 
p=.02, weight percentile p=.005 
The original treatment group continued to receive open label metformin and had 
further weight loss p=.03 
No significant changes in metabolic lab work (lipids, Hgb, FBS) 
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Table 2  
Diet/Exercise Studies 
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Table 3 
Demographic Description of Sample  
 

 
  

Variable N Percent Mean/SD Range Median Mode 
Sex 
Male 
Female 

 
75 
42 

 
64% 
36% 

    

Age 
8-13 years 
14-18 years 
19-20 years 

 
61 
50 
6 

 
52% 
43% 
5% 

13.5/3.28 8-19 years   

Race 
White 
Black 
Other* 
>1 race 

 
62 
32 
4 
19 

 
53% 
27% 
4% 
16% 

    

Ethnicity 
Hispanic 
Not Hispanic 

 
15 
102 

 
13% 
87% 

    

Income 
< 20K 
20-40K 
40-60K 
60-80K 
80-100K 
>100K 
Missing  

 
21 
22 
27 
15 
15 
16 
1 

 
18% 
19% 
23% 
13% 
13% 
14% 

    

Psychiatric Diagnosis 
Bipolar Disorder 
Severe Mood Dys. 
Schizophrenia 
Major Depressive Dis.  

 
27 
72 
12 
6 

 
23% 
62% 
10% 
5% 

    

Antipsychotic Med 
Aripiprizole 
Risperidone 
Ziprasidone 
Olanzapine 
Quetiapine 

 
54 
45 
9 
5 
4 

 
46% 
39% 
8% 
4% 
3% 

    

Months on AP Med   21.6(20.6) 1-107 15 24 
BMI z-score   2.01(.49) .93-3.1 2.07 .93 
Parent BMI 
Missing 

62 
55 

 32.9(8.3) 17.4-58.9 31.6 25.4 
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Table 4 
Comparison of Sample Intake to USDA Recommendations by Age and Gender 
 

 
  

USDA Food Groups and 
Macronutrients  

RDA 
Girls  
8-13 

SAMPLE 
M(SD) 
N=15 

T p RDA 
Boys 
 8-13 

SAMPLE 
M(SD) 
N=42 

T p RDA 
Girls 
14-19 

SAMPLE 
M(SD) 
N=24 

T P RDA 
Boys 
14-19 

SAMPLE 
M(SD) 
N=30 

T p 

Fruits (cup) 1.5  1.13(.85)  1.61 .065 1.5 1.11(1.1) 2.29 .014 1.5 1.2(1.2) 1.22 <.001 2 1.3(1.7) 2.26 .016 
Vegetables (cup) 2  1.09(.95) 3.64 .001 2.5 .72(.73) 15.8 <.001 2 .5  0.69(.63) 14.03 <.001 3 1.6(1.4) 5.49 <.001 
Refined Grains (oz) 5  6.13(4.9) -.889 .195 6  7.62(4.5) -2.33 .012 6 6.0(5.4) -.019 .493 8 8.7(6.2) -.619 .270 
Whole Grains (oz) 
(50% of total grains) 

3  1.71(2.1) 2.39 .016 3  .67(1.0) 15.1 <.001 3 1.5(2.8) 2.62 .008 4 0.88(1.2) 14.2 <.001 

Meat/poultry/seafood/eggs 
soy/beans/nuts/seeds (oz)  

5  5.56(4.9) -.441 .333 5  3.79(2.4) 3.27 .001 5 3.5(3.0) 2.45 .011 6.5  5.49(3.8) 1.46 .078 

Dairy (cups) 3  2.95(2.0)  .098 .462 3  2.21(1.6) 3.24 .001 3 1.7(2.1) 3.03 .003 3 2.9(2.6) .211 .417 
Energy (kcal) 
RDA based on a sedentary 
to moderate activity level 

1,400 
to 

2,000 

2485(880) -2.14 .025 1,400 
to 

2,200 

2138(835) .481 .317 1,800 
to 

2,200 

1888(13
75) 

1.11 .139 2,000 
to 

2,800 

2850(14
16) 

-.193 .424 

Carbohydrates (gm) 130 311(99) -7.07 <.001 130 298(131) 8.32 <.001 130 250(192) -3.05 .003 130 348(167) -7.15 <.001 
‘:?Protein (gm) 34 99(56) -4.48 <.001 34 75(33) -8.04 <.001 46 73(48) -2.75 .006 52 106(55) -5.38 <.001 
Fat (gm) 10% of total kcal 22 97(45) -6.45 <.001 24 75(31) -10.7 <.001 24 69(57) -3.86 <.001 31 119(72) 6.69 <.001 
Water (oz) 72 60(24) 1.94 .036 80 62(27) 4.32 <.001 80 58(24) 4.48 <.001 112 82(50) 3.29 .001 
Fiber (gm) 26 17(9) 3.88 <.001 31 14(7) 15.7 <.001 26 13(11) 5.78 <.001 38 19(10) 10.44 <.001 
Sugar (gm)     
 <10% kcal 

50 163(58) -7.53 <.001 55 148(80) -7.56 <.001 55 116(94) -3.17 .002 70 144(85) -4.77 <.001 

Added Sugar (tsp)  
 < 10% kcal 

12.5 27(14) -4.01 <.001 13.75 23(15) -4.00 <.001 13.75 17(20) -.795 .217 17.5 22(18) -1.37 .091 

Solid Fat (gm) 
<10% kcal 

22 50(27) -4.01 <.001 24 48(23) -6.76 <.001 24 46(43) -2.50 .01 31 69(46) -4.53 <.001 
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Table 5 
Dietary Intake at Baseline, 3 months, 6 months and Linear Mixed Model Analysis of 
Change Over 6 months 
 

 
  

Variable  Baseline 
N=111 
M(SD) 

3 months 
N=93 

M(SD) 

6 months 
N=83 

M(SD) 

Estimated 
difference 
from baseline 
to 6 months 

p 

Calories kj. 2323(1190) 2036(835) 1931(1000) -371 .002 
Carbohydrate gm. 303(155) 269(117) 252(140) -51 .003 
Protein gm. 86(48) 75(42) 75(42) -11 .025 
Fat gm.  89(56) 77(37) 72(42) -14 .012 
Saturated Fat gm. 30(19) 25(12) 26(17) -4.6 .023 
Sugar gm. 142(82.3) 126(76) 115(74) -26 .008 
Fiber gm.  15.5(9.2) 15(10) 15(10) -1.6 .139 
Water oz. 66(35) 58(29) 60(34) -6 .078 
Whole grains oz. 1.1(1.8) .82(1.4) .78(1.2) -.4 .167 
Refined grains oz. 7.4(5.3) 6.3(3.5) 5.8(4.2) -1.6 .008 
Fruit total c. 1.2(1.3) 1.0(1.2) 1.2(1.4) -.07 .849 
Fruit juice c. .57(.95) .48(.78) .46(.77) -.03 .625 
Dairy total c. 2.4(2.1) 1.8(1.4) 2.0(2.1) -.42 .049 
Dairy milk c.  1.1(1.2) 1.0(1.1) 1.1(1.3) -.18 .534 
Dairy cheese  1.2(1.6) .67(.89) .84(1.4) -.33 .027 
Meat/poultry/fish oz. 4.4(3.4) 4.2(3.7) 4.0(3.0) -.30 .506 
Processed meat oz. .95(1.5) .86(1.5) .77(1.4) -.19 .147 
Added sugar tsp. 22(17.1) 19.1(14.2) 16.1(11.9) -5 .004 
Solid fat gm. 53.7(36.4) 45.4(24.6) 44.1(32) -9 .012 
Vegetables total c. 1.0(1.0) 1.2(1.2) 1.1(1.1) .09 .413 
Veg dark green c. .03(.12) .09(.32) .05(.17) .02 .494 
Veg orange c. .05(.19) .05(.19) .09(.22) .04 .222 
Veg potato c. .29(.68) .34(.65) .32(.55) .16 .379 
Fruit whole c. .60(.86) .54(.90) .73(1.1) .02 .749 
HEI total grains  4.6(.84) 4.5(1.02) 4.3(1.08) -.25 .062 
HEI whole grains 1.4(1.8) 1.2(1.60) 1.2(1.67) -.06 .778 
HEI Milk  6.5(3.5) 5.7(3.49) 6.0(3.49) -.42 .308 
HEI Oils  5.6(3.8) 5.5(3.84) 5.0(3.91) -.26 .648 
HEI sat fat  5.5(3.3) 5.9(3.36) 5.4(3.65) -.02 .967 
HEI sodium 3.7(3.0) 3.4(3.12) 3.0(2.84) -.94 .088 
HEI total fruit  2.6(2.0) 2.3(2.03) 2.6(2.0) .06 .848 
HEI whole fruit  2.2(2.3) 1.8(2.17) 2.1(2.31) .1 .704 
HEI Meat/Beans  7.7(3.0) 7.2(3.22) 7.9(2.80) .28 .487 
HEI Tot Veg  2.0(1.5) 2.4(1.69) 2.4(1.64) .62 .013 
HEI DK GR/OR Veg  .55(1.4) .73(1.52) .98(1.59) .45 .034 
HEI SFAS 10.1(5.7) 10(6.51) 10.8(5.85) .74 .323 
HEI Total 52.4(12.5) 50.8(13.58) 51.8(12.5) .15 .928 

Each individual LMM included only time as a fixed effect; random intercept and fixed slope effects 
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Table 6 
Association of Covariates and Interaction with Change in Caloric Intake Over 6 
months with Bivariate Linear Mixed Models  
 

Variable (N=117) Estimate Sig. 

Confidence Intervals 
95% 
Lower 
Bound 

Upper 
Bound 

Carbohydrates 0.069 <.001 0.066 0.073 
time * carbohydrates 0.001 0.445 -0.002 0.005 
Protein 0.190 <.001 0.174 0.206 
time * protein -0.008 0.375 -0.025 0.010 
Total fat 0.198 <.001 0.185 0.210 
time * Total fat 0.011 0.095 -0.002 0.025 
Saturated fat 0.522 <.001 0.481 0.564 
time * Saturated fat -0.035 0.113 -0.078 0.008 
Water 0.169 <.001 0.136 0.201 
time * water -0.032 0.058 -0.065 0.001 
Fiber 0.740 <.001 0.654 0.826 
time * fiber -0.076 0.111 -0.169 0.018 
Total sugar 0.096 <.001 0.084 0.107 
time * Total sugar 0.002 0.690 -0.010 0.0146 
Added sugar 0.414 <.001 0.350 0.479 
time * Added sugar 0.018 0.653 -0.060 0.095 
Solid fat 0.252 <.001 0.229 0.274 
time * Solid fat -0.016 0.204 -0.040 0.009 
Whole wheat grains 1.214 0.001 0.505 1.922 
time * whole wheat grain 0.604 0.167 -0.255 1.463 
Refined grains 1.541 <.001 1.354 1.729 
time * refined grains 0.114 0.275 -0.091 0.319 
Total vegetables 3.678 <.001 2.694 4.662 
time * Total vegetables -0.670 0.256 -1.830 0.490 
Dark Green vegetables -1.532 0.537 -6.421 3.356 
time * Dark green vegetables 6.007 0.196 -3.127 15.140 
Orange vegetables -0.195 0.947 -6.009 5.619 
time * Orange vegetables 0.229 0.943 -6.065 6.522 
Potatoes  4.295 <.001 2.518 6.072 
time * Potatoes  1.084 0.310 -1.014 3.183 
Total fruit 1.698 <.001 0.758 2.639 
time * Total fruit 0.917 0.052 -0.007 1.841 
Whole fruit 2.140 0.001 0.909 3.372 
time * Whole fruit 0.868 0.174 -0.387 2.123 
Fruit juice 1.093 0.148 -0.390 2.577 
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time * fruit juice 0.917 0.205 -0.506 2.339 
Total dairy 3.026 <.001 2.523 3.530 
time * total dairy -0.143 0.580 -0.650 0.365 
Milk 2.814 <.001 1.893 3.735 
time * milk 0.792 0.101 -0.154 1.738 
Cheese 3.522 <.001 2.788 4.256 
time * cheese -0.384 0.339 -1.172 0.405 
Total meat 1.253 <.001 0.940 1.566 
time * Total meat -0.141 0.472 -0.527 0.245 
Processed meat 0.259 0.500 -0.496 1.015 
time * processed meat 0.097 0.835 -0.818 1.012 
Sex  
male  
female reference 

 
4.716 

 
0.006 

 
1.354 

 
8.077 

male * time 1.227 0.314 -1.172 3.627 
Race  
white  

 
2.802 

 
0.206 

 
-1.566 

 
7.171 

black 
All others reference 

0.113 0.964 -4.788 5.015 

white * time 2.267 0.149 -0.819 5.353 
black* time 0.743 0.669 -2.681 4.167 
Income  
<20K 

 
-0.485 

 
0.841 

 
-5.249 

 
4.279 

20-60K 
>60K reference 

-2.875 0.119 -6.504 0.755 

<20K * time -1.999 0.252 -5.433 1.435 
20-60K*time -1.473 0.256 -4.023 1.076 
Treatment Group  
Control 

 
0.005 

 
0.998 

 
-4.305 

 
4.316 

Switch 
Metformin reference 

0.629 0.773 -3.676 4.934 

Control* time 0.718 0.638 -2.286 3.722 
Switch* time 0.901 0.552 -2.087 3.889 
Age -0.106 0.681 -0.617 0.404 
time*age -.268 .138 -.622 .087 
Healthy Lifestyle Knowledge 
Score child 

0.021 0.971 -1.119 1.162 

time * Healthy Lifestyle 
Knowledge Score child 

-0.402 0.555 -1.743 0.939 

Healthy Lifestyle Knowledge 
Score parent 

-1.100 0.121 -2.495 0.294 

time * Healthy Lifestyle 
Knowledge Score parent 

-1.108 0.156 -2.643 0.426 

Antipsychotic Medication Low 
risk  

 
-0.950 

 
0.575 

 
-4.299 

 
2.398 
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High risk reference 

Antipsychotic Medication* time -1.420 .226 -3.743 7.120 
Diagnosis Category 
Mood disorder 
Psychotic ds reference 

 
5.825 

 
0.039 

 
0.298 

 
11.353 

Diagnosis category* time 4.440 .030 .437 8.448 
Parent Weight -0.020 0.272 -0.057 0.016 
time * Parent weight -0.021 0.174 -0.0527 0.010 
Parent BMI -0.148 0.209 -0.381 0.085 
time * Parent BMI -0.144 0.151 -0.3415 0.054 

a. Dependent Variable: kcal square root transformed    
b. All individual models include time, covariate and time*covariate 
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Table 7 
Macronutrient Model Development with Linear Mixed Modeling 

 
  

COVARIATE 
EST(CI) MODEL A MODEL B MODEL C MODEL D MODEL E MODEL F 
Carbohydrates 
 

.041* 
(.039,.044) 

.041* 
(.039,.043) 

.041* 
(.039,.043) 

.041* 
(.039,.044) 

.041* 
(.039,.043) 

.041* 
(.038,.043) 

Protein 
 

.043* 
(.035,.052) 

.043* 
(.034,.043) 

.042* 
(.034,.051) 

.043* 
(.034,.052) 

.043* 
(.034,.051) 

.042* 
(.034,.050) 

Total fat 
 

.080* 
(.066,.093) 

.080* 
(.066,.093) 

.079* 
(.065,.092) 
 

.079* 
(.065,.093) 

.083* 
(.074,.091) 

.083* 
(.075,.091) 

Saturated fat 
 

.008 
(-.207,.093) 

.008 
(-.026,.045) 

.012 
(.024,.047) 

 
 

 

Fiber 
 

-.010 
(-.045,.024) 

-.018 
(-.046,.022) 

 
 

-.011 
(-.045,.023)   

Water 
 

.0003 
(-.016,.016) 

-.004 
(-.013,.004) 

-.004 
(-.013,.004) 

-.004* 
(-.023,.004) 

-.004* 
(.012,.004) 
 

 

Diagnosis .699 
(-.065,2.46) 

.760 
(-.100,2.52) 
 

1.86 
(.916,2.82) 

1.86 
(.906,2.82) 

1.87 
(.916,2.82) 

1.83* 
(.884,2.78) 

Time*diagnosis .630 
(-.169,.005) 

.585 
(-.203,1.37) 

  
  

time * water 
 

-.002 
(-.010,.005) 

   
  

 
AIC 1181 1179 

 
1178 

 
1180 1178 

 
1176 

 
BIC 1129 1223 1225 1220 1215 

 
1209 

Dependent Variable kcal transformed  *p<.05 
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Table 8 
Food Group Model Development with Linear Mixed Modeling 
 

 
  

 COVARIATE EST/CI MODEL A MODEL B MODEL C  
Added sugar 0.214* 

(.186,.241) 
.214* 

(.187,.242) 
 

.215* 
(.187,.242) 

 

 

Solid fat 0.079* 
(.060,.097) 

.079* 
(.060,.097) 

 

.079* 
(.061,.098) 

 

Whole wheat grains 0.951* 
(.701,1.191) 

.951* 
(.710,1.19) 

 

.968* 
(.729,1.21) 

 

Refined grains 0.725* 
(.622,.828) 

.725* 
(.622,.828) 

 

.725* 
(.622,.829) 

 

Total vegetables 1.278* 
(.866,1.69) 

1.27* 
(.863,1.68) 

 

1.27* 
(.859,1.68) 

 

Potatoes 1.011* 
(.317,1.71) 

1.02* 
(.328,1.71) 

 

1.04* 
(.350,1.74) 

 

Total fruit 0.945* 
(.262,1.63) 

1.01* 
(.717,1.31) 

 

1.01* 
(.712,1.30) 

 

Cheese 0.858* 
(.527,1.19) 

.860* 
(.530,1.89) 

 

.86* 
(.531,1.19) 

 

Milk 1.021* 
(.699,1.34) 

1.02* 
(.702,1.34) 

 

1.01* 
(.690,1.33) 

 

Total meat 0.601* 
(.486,.71) 

.601* 
(.488,.715) 

 

.601* 
(.488,.715) 

 

Diagnosis .036 
(-2.62,3.33) 

.299 
(-2.62,3.23) 

1.77* 
(.309,3.22) 

 

Time * total fruit 0.034 
(-.281,.35) 

   

Time*diagnosis .743 .770  
 (-6.19,.21) (-.57,2.11)  
AIC 1469 1467 1466 
BIC 1531 1525 1521 
Dependent Variable kcal transformed  *p<.05 
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Table 9  
Summary of Barriers and Facilitators to Healthy Eating by Categorized Themes 
 

 
  

BARRIERS 

Child Parent Environment 

Don’t like the taste of healthy foods such as vegetables Not planning/preparing healthy meals. “Junk food” in the home. 

Like sweets and “junk food” Buying unhealthy foods.  Access to fast food. 

Cravings and increased hunger Too much convenience foods.  Poor quality school breakfast/lunch food options.  

Mental illness (rigidity, mood, impulsive behavior, sensory 

issues, oppositional) 

Lack of time to plan/shop/prepare meals Lack of healthy choices in the home. 

Picky eater Poor role model for healthy eating.   Peer pressure.  

Poor early eating habits Financial constraints Lack of structured family meals 

Temptation Eating out often due when too busy T.V. advertisements 

FACILITATORS 

Child  Parent Environment 

Encouragement from others Plan meals and cook regularly Remove “junk food” from home 

Make “tasty” by mixing healthy foods with foods they like Stop buying unhealthy foods when shopping Have healthy foods available at home 

The idea of losing weight Offer healthy foods they like Eating with family 

Reminding self that healthy foods are good for the body 

and junk food is not  

Rewards for trying/eating healthy foods Eating at home 

Motivation and getting into the habit Being a good role model Better food choices at school 
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