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Abstract 

Current data indicate that one of every three American children is 

overweight or obese, and more likely than not, those who are obese as children 

will be obese in adulthood. Though many pediatric obesity interventions have 

lead to statistically significant and clinically meaningful improvements in 

children’s weight, a great number of children still show limited response to 

treatment, if at all. Expert recommendations for the treatment of pediatric 

overweight and obesity advocate for staged, multidisciplinary approaches that are 

family-based in nature. However, from the vast number of studies investigating 

family-based programs, most describe interventions with mother-child dyads, and 

there is rare mention of other caregivers and family members in the treatment 

process. Given the known familial link to weight status and the undeniable 

influence of family on children’s behaviors, there is an intuitive need to focus on 

the role that family members play in the health behaviors of children, not 

exclusively mothers. The goal of this study was to examine patients and their 

families enrolled in a tertiary-care pediatric obesity treatment program (Brenner 

FIT) in an effort to identify associations between caregiver and family attendance 

and change in children’s BMI z-scores. This study was a retrospective chart 

review utilizing patient data extracted from the Brenner FIT clinical database and 

medical records maintained electronically through Wake Forest Baptist Health.  

Nearly a third of patients were from single caregiver families, mostly 

single mothers, who had no assistance from additional caregivers. All others were 

from dual-caregiver families, most of which included both a maternal and paternal 
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caregiver. The population studied was severely obese and identified a number of 

socio-economic and stress issues that are pertinent in family-based pediatric 

obesity treatment. However, few differences were discovered based on 

demographic and mental health factors. Caregiver and family attendance were the 

focal points of this study, but were not found to be significantly associated with 

change in BMI z-score after four months of treatment.  

The number of reported stressors in the family, as well as increased mean 

paternal caregiver and sibling attendance were associated with higher odds of 

improving BMI z-score after four months of family-based obesity treatment. We 

conclude that there are few socio-demographic contributors to treatment 

attendance among caregivers and families, and no clear caregiver-related 

predictors of BMI z-score improvement. Further study of stress and paternal 

caregiver and sibling involvement in treatment is needed to determine how these 

family factors influence weight outcomes in obese children. 
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INTRODUCTION 

 Childhood obesity is a chronic condition with a number of health 

complications associated with decreased life-expectancy 
1
. Nearly a third of 

American children are overweight or obese 
2
, indicating an acute need for 

effective treatment and prevention approaches. Weight-related comorbid 

conditions and cardiovascular mortality in young adults have not improved in 

recent years 
3
, and as a result of this epidemic, children born today are predicted 

to have shorter life expectancies than their parents 
4
. Recent NHANES estimates 

indicate 17 percent of children between 2 and 19 years old are currently obese; a 

tripling within the past three decades 
5, 6

.
 
If unabated, pediatric obesity will 

continue to pose serious threats to current and future generations 
5-8

.  Nearly two-

thirds of 17-year olds who are overweight (≥85
th

 percentile for BMI) are predicted 

to be obese by age 35. Of those who are obese (≥95
th

 percentile) even as young as 

12 years old, more than 60% will carry their obesity into adulthood 
9
. Given that 

two-thirds of the adult population is already overweight or obese 
10

, it is unlikely 

that this problem will be attenuated if effective prevention and treatment 

approaches are not implemented at early ages.  

 As weight increases, so, too, does the risk for medical co-morbidities 
11

. 

Medical conditions that were once thought to occur only in adults, such as 

diabetes, hypertension, arthritis, and gallstones, are becoming increasingly 

prevalent in the pediatric population 
12

, and those with severe obesity have been 

known to experience a diminished quality of life likened to that of cancer patients 

13
. As the burden of obesity creates greater consequences for our nation’s health, 
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there comes a great economic burden. Medical expenditures to provide care for 

overweight children and their co-morbidities exceed $14 billion annually. The 

Surgeon General 
14

, Institutes of Medicine 
15

, and World Health Organization 
16

 

have each emphasized a need for immediate action, but in lieu of effective 

prevention and treatment options, it is likely that the epidemic will only worsen. 

Pediatric Obesity Treatment 

Over the last three decades, pediatric obesity researchers have defined a 

number of effective therapies for treatment, most of which are behavioral 

interventions including both the child and their primary parent 
17, 18

. However, 

replicating the success of these interventions is convoluted in real world settings, 

as available treatment programs are scarce and clinical populations are more 

difficult to control outside of the research setting 
19

. Researchers leading the field 

have expressed a need for translation of interventional research into clinical 

practice 
20

. To facilitate this integration into treatment programs, many clinicians 

have begun focusing on evidence-based interventions to guide development of 

their approaches 
19

. 

Effective treatment of pediatric overweight and obesity focus largely on 

modification of behaviors responsible for disproportionate energy intake and 

expenditure. Behavioral modification interventions in pediatric obesity treatment 

settings have had some long-term success in achieving and maintaining healthy 

weight 
17, 18

, yet the medical community remains uncertain on the most effective 

ways to address this health concern and its many complications 
21

. According to 
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the 2007 American Academy of Pediatrics Expert Committee Recommendations 

Regarding the Prevention, Assessment, and Treatment of Child and Adolescent 

Overweight and Obesity, use of a staged, tertiary-care, family-based approach to 

treat pediatric obesity is suggested 
22

. This has been supported in prior treatment 

programs 
20, 23-25

; however, the vast majority of available studies on the topic of 

family-based prevention and treatment appear to be motivated by a desire to better 

understand maternal influences on the family-home environment. Thus, it would 

appear that non-maternal caregivers are marginalized characters in pediatric and 

family health research.  

Given the drought of studies investigating family influences beyond 

maternal caregivers, there is reason to believe that only some aspects of “family” 

have received full attention in family-based research. To truly investigate the 

generalizable efficacy of family-based pediatric obesity prevention and 

intervention, it seems wise to also focus on the family system, including elements 

of the home environment such as family stressors, parent and sibling 

relationships, and individual characteristics that shape health behaviors and 

determine treatment adherence. 

 Behavioral modification, both with and without parental involvement in 

treatment, is an important element in successful treatment of pediatric obesity 
20, 

23, 24
. Children who receive behaviorally-based treatment with a parent (typically 

the mother) have been shown to maintain long-term weight loss for 10 years or 

more, and this approach was found to be superior to treating the child alone 
26

. 

“Family-based” programs such as these are most often delivered though hospital-
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based multidisciplinary teams, which have demonstrated success in improving 

cardiovascular risk factors and overall health 
27-31

. Sociology research has also 

indicated that non-maternal caregivers, particularly fathers, have a direct impact 

on the well-being of their children that none other is as likely to contribute 
32

 and 

these care providers are often neglected in family literature 
33

. These 

investigations underscore the importance of expanding the scope of family-based 

obesity research to include other members of the family unit in health behavior 

change.  

Incorporating the Family into Treatment 

 Clinical and interventional studies of family-based pediatric obesity 

treatment have gained popularity in recent years, though few treatments are 

available in real-world settings, and more effective modalities are still needed 
19

. 

Within hospital and community settings, pediatric obesity treatment programs are 

increasingly available, offering multidisciplinary approaches and opportunities for 

long-term follow-up with patients. However, these programs are limited by a lack 

of family-centeredness, as most programs focus largely on the behaviors of just 

the child or of the child and one parent, and are not directed towards behaviors of 

the child’s entire family unit.  

 A review of family-based obesity treatment 
34

 has classified interventions 

based on how “narrowly” or “broadly” they focused on the family. If treatment 

involved only parental modification of weight-related behaviors, this was 

considered a narrow focus; more broad approaches incorporated the entire family 
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in behavior change along with a focus on parenting skills and family therapy. 

Twenty-one of the studies reviewed were found to have a narrow focus on the 

family’s role, whereas eight were classified as broad. These broader approaches 

were recommended, as they incorporated entire family units into the treatment 

process, which has shown success in other areas of child-health. The vast majority 

of intervention trials included in this review, however, were conducted with 

highly motivated and highly functioning families. As these families are unlikely 

to be representative of the general population of families referred for treatment, 

the applicability of these interventions to lower functioning, less motivated 

populations is limited. To address treatment in more complex families, broader 

treatment approaches that provide more individualized, comprehensive care to 

entire family units may be more beneficial.  In order to initiate family behavior 

change in the context of pediatric obesity treatment, an understanding of family 

function, processes, and behaviors may be required. The current literature has not 

elucidated which family-factors must be addressed in order to elicit a change in 

weight-related behaviors, and therefore, child weight.  

Children rely on their parents or caregivers to structure the home 

environment and their nutrition and activity behaviors, which influence the child’s 

health and weight status. Thus, there is compelling evidence for the inclusion of a 

child’s family in pediatric obesity treatment 
18, 24, 35

. Prior research, however, has 

focused predominantly on the role of mothers in treatment, and little is known 

about how a child’s other caregivers and family members impact treatment. 

Without clear understanding of family characteristics and the roles all family 
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members play in a child’s health behaviors and treatment, it is difficult to know 

which family members are key players in a child’s weight-related behaviors, and 

who should participate with them in treatment. This could perhaps explain the 

high attrition
36

 and limited success seen in intensive, multidisciplinary treatment 

programs
27, 29, 30

. Conceptualization of family characteristics and the role of 

family members participating in treatment with the child may be to the advantage 

of family-based treatment, aiding the development of truly comprehensive 

treatment approaches. 

 Incorporating families into the treatment process has become an important 

adaptation of many treatment programs 
17, 18, 24, 26, 37-39

, as parents can be thought 

of as the authority figures and behavioralists who guide their children's weight-

related behaviors. Inclusion of a child’s parents and family members in the 

treatment process would assist clinicians and researchers in developing an 

understanding of family complexities that also influence response to treatment.  

Clinicians in family-based treatment settings work with parents to indirectly 

influence child nutrition and activity, particularly in younger children or those 

who have greater dependence on parents. As children grow older and develop 

more responsibility over their own health behaviors, clinical adaptations may be 

required to allow more direct interaction with the child 
40

. Home environments 

and family relationships are also key in behavior change 
41

, and family members, 

siblings, and relatives who live with the child should therefore be encouraged to 

participate in treatment and in decisions about behavior change. The role of these 
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non-parent caregivers and cohabitating relatives, however, has not been 

determined in obesity treatment. 

Defining the Family and the Family System 

 With sociocultural evolution, the definition of “family,” its constituents, 

and its functions have evolved, as well. Contrary to prior conceptualization of the 

nuclear American family, which traditionally included a stay-at-home mother and 

a working father, families of the current age often have multiple caregivers 

(mother, father, babysitter, grandparents), multiple homes (blended families, 

separated parents), or do not match “conventional” structures (single or same-sex 

parents, foster home). Families are increasingly diverse, complicating the ability 

to establish a single definition of “family” that can be applied universally. In light 

of this diversity, it seems inaccurate to assume that the non-maternal caregiver 

does not impact a child’s life and health, or that the parent participating in an 

intervention is the primary influence over child’s health behaviors. Other adult 

caregivers, siblings, relatives and child-care providers should be included in 

family-based studies, as they likely play a role in the development of child’s 

health behaviors.  

 At the core of pediatric obesity treatment research there is an apparent 

focus on mother-child dyads, which has since been broadened to the family. It 

isn’t likely that this concept was designed to exclude non-maternal caregivers, 

rather, interventions likely focused predominantly on mother-child dyads as this 

structure has become the accepted familial unit in most cultures 
42

. Additionally, 
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the inclusion of an adult caregiver in treatment assumes there will be an influence 

over the home environment, as well as the child’s routines and health behaviors. 

This influence speaks to the importance of cohabitating individuals who interact 

with and influence the behaviors of those who share their living space. This view 

of family may also include relatives, peers, and friends who have strong 

intrapersonal relationships with one another, but who are not necessarily 

cohabitating. Thus the family, typically thought to include parents, adult 

caregivers and children, is essentially a basic social unit who defines themselves 

as a group. Through this unit, family members function both independently and as 

a system, and no member of the system is truly supernumerary.  

 When conceptualized as a system, the family can be viewed as a complex 

aggregate of inter-connected parts 
43

. This is a useful concept in pediatric obesity 

research, as each family who presents for treatment is unique, and must be treated 

as so. Family Systems Theory (FST) 
44

, summarizes the family as a complex 

interacting system, providing a framework for understanding family processes and 

functions. Families are viewed as “open, ongoing, goal-seeking, self-regulating, 

social systems” that operate under the following assumptions 
43

: 1) elements of a 

system are interconnected, 2) the system is best understood when viewed as a 

whole, 3) the behavior of the system interacts in a feedback loop with the 

environment, and 4) systems are not reality, but heuristic models for 

understanding.  

 Within these systems, interactions occur among members and stability and 

structure are established with rules, rituals, and goals. As it pertains to pediatric 
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obesity treatment and behavior change, FST provides insight for family-based 

treatment approaches 
45-47

 and reinforces the idea that all family members should 

be participants in the treatment process. Pediatric obesity treatment programs 

must have an understanding of equilibrium and stability, as treatment requires that 

families make changes that may disrupt the rules and rituals of their interacting 

system. When only one parent is included in the child’s treatment, it is less likely 

that treatment information will be disseminated and accepted by other members of 

the family who are excluded or absent. Given that most families are geared 

towards maintaining stability and resisting change, families may intentionally or 

unintentionally resist treatment. Incorporating the child’s entire family unit into 

the treatment process, or at least both or all of the child’s caregivers, may help to 

address the concept of change if all caregivers feel invested in the child’s 

treatment.  

 Another pertinent construct of FST is the recognition of sub-systems, not 

only the parent-child dyad, but sibling relationships, mother-father relationships, 

and entire system interactions. Significant past research has focused on dyadic 

family relationships, and most clinical interactions are similar, as only one parent 

traditionally accompanies the child to treatment. Engaging more of the family 

could account for complex relationships within the system influencing key health 

behaviors. 

 FST provides appropriate justification for investigating roles of the entire 

family in child obesity interventions, postulating that family is an emotional unit 

from which individuals cannot be understood in isolation from one another. 
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Individual behaviors develop in concordance with those of other members, 

creating compensatory change, where balance must be achieved to prevent 

dysfunction 
44

.
   
Not accounting for all members of the unit in family-based 

obesity treatment may indicate the limited effectiveness of treatment, hampering 

dissemination into practice. 

Family-Based Pediatric Obesity Treatments 

 In clinical programs, parents and caregivers are often described as 

participants in treatment, and it is requested, and sometimes required, that parents 

not only accompany their child to all treatment activities, but engage in family-

focused behavior change 
27, 29, 30

. However, a great number of these family-based 

approaches either lack mention of parent gender 
24, 37-39, 48

 or include only mothers 

26, 49-52
. Despite the evidence where inclusion of the mother was considered 

superior to treatment of the child alone 
18, 20, 25, 39

, it seems inaccurate to categorize 

such treatments as “family-based” if other family members are either excluded or 

are not encouraged to participate. Investigations of the influence of both maternal 

and paternal caregivers, as well as additional family members, have been sparse, 

but may provide valuable insight into the weight-related behaviors of children and 

bridge a gap in the field of pediatric obesity treatment. 

 Treatment approaches including families have a small, albeit significant 

impact on a child’s health and weight. With increasing levels of obesity, and in 

particular severe obesity, treatment efficacy needs to be improved, which requires 

a re-evaluation of treatment approaches. In the case of a family-based treatment 
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paradigm, it is essential that clinicians and researchers consider which caregivers 

have been included in obesity interventions, as well as the relationships and 

behaviors that are characteristic of the family system. All of these factors may 

influence the weight-related behaviors of the obese child. 

Mother-Child Dyads and Child Weight 

 Incorporating the family into pediatric obesity treatment, most often just 

the mother, is commonly referred to as the “family-based” approach 
17

. Epstein 

originally studied obesity treatment in children with the child’s parent as the 

primary target of behavior change and weight loss. Even before this, Brownell et 

al explored approaches to pediatric obesity treatment in groups of mother-child 

dyads, investigating differences in outcomes when they participated together, 

separately, or with the child alone. Results indicated that separate treatment of 

mothers and children sustained the greatest initial weight loss over 16 months, 

yielding significantly better outcomes compared to treatment of the child alone 
26

. 

In other interventions, Golan et al excluded the child from treatment, 

demonstrating that parents (mothers) as the “exclusive agent of change” was also 

superior to earlier approaches 
25, 37, 39

.  

Paternal Caregivers and Child Weight 

 Intuitively, children and their weight-related behaviors are not exclusively 

related to just the behaviors and characteristics of their maternal caregivers. Many 

developmental psychologists agree that fathers serve a unique role in their child’s 

growth and development
53, 54

, and their influence in the home and over the child’s 
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behaviors will be different from the child’s mother. Between caregivers, even in 

the same home environment, there can be vast differences in how mothers and 

fathers parent, interact with, and guide the growth of their children
55-57

.  Within 

the medical field, most research that has linked fathers to child health has been 

narrowly focused on direct biological predictors and measures of morbidity and 

mortality. Thus, there is a need to evaluate additional contributions to child-health 

as it pertains to fathers and other non-maternal caregivers, which have been 

under-conceptualized
58, 59

, particularly in the pediatric obesity literature.   

 Dr. David Popenoe, a noted sociologist and a pioneer in the field of 

fatherhood research, asserts that "Fathers are far more than just 'second adults' in 

the home," and have a direct impact on the well-being of their children that none 

other is as likely to contribute 
32

. Cultural anthropology research suggests that 

fathers are often neglected in family literature and their roles in parenting are 

misconceived. These anthropological investigations underscore the importance of 

paternal roles in the family unit, as the conceptualization of father figures 

influences research and policy 
33

. Often in child-health and parenting research, the 

potential contributions that a father may have on child-health outcomes are 

overlooked 
60

, which may be due to the assumption that parenting behaviors 

between parents are not significantly different, or the contribution from fathers 

does not exceed that of the mother. Of the few pediatric obesity studies that have 

explored the role of fathers on the weight-related health of the child, they have 

largely focused on correlations in body composition, parenting behaviors, and 

participation in physical or sedentary activities. 
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Body Composition 

Parental weight status is a well-known and robust predictor of a child’s 

risk for obesity 
61-63

. A number of longitudinal studies have been conducted 

investigating parental body composition, body mass index (BMI), and 

associations with these measures in their offspring. These investigations provide 

some evidence for a relationship between father’s body composition and that of 

their child. In an examination of childhood obesity risk factors and parent-child 

anthropometric relationships, Heude et al 
64

 found that paternal adiposity was 

positively associated with child adiposity, particularly during a child’s pubertal 

years. More specifically, fathers’ truncular-peripheral ratios (TPR) were 

significantly associated with both a change in their child’s TPR and waist-hip 

ratio (WHR). Increased BMI in fathers is also positively associated with 

overweight in children at ages four and twelve 
65

,and can be used as a predictor of 

a child’s BMI at age eighteen, where children of overweight fathers were found to 

have a four-fold increase in the risk of being obese compared to children of 

normal weight fathers 
66

. In addition, evidence has shown a stonger association 

between child and paternal BMI when compared to that of the mother 
67

, and such 

associations tend to gain strength as the degree of father's overweight increases 
68

. 

Associations have also been observed based on gender assortative pairs, 

where BMI standard deviation scores of sons are more highly correlated with 

BMI of the mother, and BMI standard deviation scores in daughters are more 

correlated with BMI of the father. These differences are considered significant, 
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and indicate a six-fold greater increase in obesity risk in males if their father is 

classified as obese 
69

. 

Parenting 

Most of the available data on fathers and weight-related behaviors of their 

children can be found in parenting literature. Cross-sectional evidence has 

indicated that fathers’ parenting behaviors are associated with an increased risk of 

preschooler overweight and obesity. Compared with authoritative fathers, the 

odds of a child being in a higher BMI category increased by 59% for those with 

permissive and 35% for those with disengaged fathers 
70

.  

In the Longitudinal Study of Australian Children, Wake et al 
70

 were the 

first to examine parenting styles of mothers and fathers in relation to the BMI of 

their preschool-aged children. In this study, fathers,’ but not mothers’ parenting 

behaviors and styles were found to be associated with an increased risks of 

preschooler overweight and obesity. Mothers’ parenting behaviors, however, were 

not associated with increased odds of having children with a higher BMI. 

Of the few randomized controlled trials in this area, there is evidence for a 

significant negative correlation between fathers’ parenting change (acceptance 

versus rejection) and child’s percentage change in overweight. Specifically, 

children who are undergoing treatment for obesity experience greater change in 

weight loss when they perceive their father to be more acceptant of their treatment 

71
. Cross-sectional data also indicate that father’s who are considered controlling 

with greater preoccupation to their child’s weight-health, are more likely to have 

daughters with increased body fat percentages 
72

. 
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Bronte-Tinkew et al 
73

 found that positive father-child relationships are 

predictive of reduced risk for engagement in multiple first risky behaviors, and 

fathers exhibiting authoritarian parenting behaviors are more likely to have 

children who participate in delinquent behaviors. Though these data are 

seemingly dissimilar to obesity, they present an argument for the assessment of 

paternal parenting styles on the weight-related behaviors of their children. 

Activity and Sedentary Behaviors  

Other studies reveal a significant positive correlation with fathers and the 

percent time their children spend in low active pursuits. Bogaert et al. 2003 

examined energy intake, expenditure, and the ability to predict excessive weight 

gain over time based on these measures. Investigators indicated a significant 

positive correlation between fathers and their children for the percent time spent 

in low activity 
74

. Furthermore, cross-sectional investigations on physical and 

sedentary activity indicate a positive relationship between parental TV viewing 

and child's TV viewing. Fathers who spend 30 minutes or more in screen-based 

behaviors (including computer and video games) are more likely to have low-

active daughters 
75

. 

 

Non-Parental Care Providers 

 Though it is beyond the scope of this thesis, it is important to note 

additional factors outside of parental control that influence children’s weight-

related behaviors, particularly for working-parents and for children who spend a 

great deal of time away from the home each day. Of children who have working 

mothers, research indicates that approximately 80% of pre-school aged children 
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spend an average of 40 hours per week under the care and supervision of a non-

parental caregiver
76

. As it relates to nutrition and parental control over child 

feeding, most school-aged children eat at least one meal away from the home each 

day outside of their parents’ supervision. National statistics indicate that more 30 

million children eat lunch provided by the National School Lunch Program, and 

more than eleven million eat school breakfast
77

. Given that primary caregivers are 

unlikely to play a role in every aspect of their child’s daily life, future research 

efforts should also focus on the role of schools and non-parental caregivers, such 

as day-care workers and teachers. Some obesity interventions have focused on 

improving nutrition, physical activity, and weight outcomes for children involved 

in schools and daycares
78-82

, but no published studies have investigated the role 

that non-parent care providers have over weight-related behaviors in these 

settings.  

This review of the literature provides support for multiple associations 

between parental factors and weight-related outcomes in their children, and pin-

points studies that have obtained specific measurements linking paternal 

characteristics and weight-related measures in children.  

Theoretical and Conceptual Foundations 

The use of theory in research is long established as a guideline for 

determining what and how data are collected, analyzed and interpreted 
83

. 

Clinicians can also use theory to translate research findings into evidence. 

Theories are particularly important in behavior change, assisting researchers and 

clinicians in understanding health behaviors, predicting risky behaviors, and 
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designing interventions. Behaviors related to the development and treatment of 

obesity are particularly complex, and often include dimensions of sleep, nutrition, 

and sedentary and physical activity 
84

. This complexity is magnified by the 

inclusion of parents and families in treatment, where relationships, parenting 

styles, and individual personalities of family members may influence a child’s 

health behaviors. Theories are developed to explain phenomenon, particularly 

complex research questions, and can profoundly influence the study and treatment 

of childhood obesity. No theory will explain all aspects of this problem, but 

collectively, theories can provide a useful framework for understanding how to 

approach this multifaceted health concern.  

As a framework for understanding the psychosocial dynamics of health 

behaviors and the processes which promote behavior change within families, 

Social Cognitive Theory (SCT)
85

 can guide the research process. SCT is one of 

the most commonly used theoretical models for designing research studies in the 

field of pediatric obesity. This model incorporates the concepts of human 

behavior, cognition, and environment, as well as reciprocal determinism, which 

proposes that an individual’s health behavior is a function of the interaction of 

these constructs. This model also supports the idea that influences over an 

individual’s skills, self-efficacy, and expected outcomes all shape personal health 

behaviors. 

In the field of pediatric obesity, SCT offers an explanation of the 

mechanisms that determine weight-related behaviors in children, which ultimately 

precede or predispose a child to overweight or obesity. A child’s weight-related 
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behaviors, which include physical and sedentary activities, feeding habits, and 

sleep patterns to name a few, are directly or indirectly related to the behaviors and 

demographic characteristics of their caregivers. In defining the role and influence 

of families in childhood obesity, SCT proposes that a child’s behavior is shaped 

by the caregiver, and can be particularly useful in mapping the influence that 

caregiver’s have over their child’s health. Children also model the behaviors of 

their caregivers (parents, more specifically), and a caregiver’s personal actions 

and perceived barriers to change directly influence the child’s ability to change 

their own behaviors.  

Parents and caregivers are instrumental agents of change for their children 

(especially for younger children who are not able to assert as much control over 

their own behaviors), and have a powerful influence over their child’s ability to 

set behavioral goals, monitor those behaviors, reward positive outcomes, and 

problem solve when challenges arise. A child’s ability to reach desired outcomes 

is also related to their self-efficacy, which is dramatically shaped by their 

caregivers. These ideas of self-control and self-efficacy are fundamental 

components of SCT. As there have been a large number of studies examining the 

maternal influences over child health, SCT would be an excellent model to further 

elucidate associations in other caregiver and family roles (i.e., male caregivers 

and fathers), which have been less prevalent in research literature to date. 
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SUMMARY AND FUTURE DIRECTIONS 

As a result of the contribution from obesity and weight-related co-

morbidities, the current generation of children are projected to be the first to have 

a shorter life expectancy than their parents 
4
. Few evidence-based treatment 

programs are available to the near 9 million obese children in America, and 

recommendations assert the need to treat families rather than a child alone. A 

widely-accepted and standard definition of family-based treatment would greatly 

inform research and treatment initiatives, and greater understanding of the role of 

the family unit and individual family members will elucidate indications for 

future treatment approaches. Effective treatment approaches are necessary to 

decrease pediatric obesity prevalence. Expert recommendations suggest family-

based behavioral approaches are the “gold-standard” in treatment, however; 

investigations of “family-based” approaches have primarily included only the 

child and the child’s mother. Very few studies have investigated family-based 

approaches where additional family members were included in data analysis. In 

family-centered treatment programs children are assessed in terms of their 

family/home environment, their own personal health behaviors, and the health 

behaviors of the people who surround them. All of these environmental, social, 

and personal factors influence the lifestyle habits of the child, ergo, the child’s 

weight status. In order to provide the most effective treatment, efforts must be 

expanded to include the whole family, not just the maternal caregiver. To bridge 

this knowledge gap and begin to take a more holistic look at the components of 
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family-based treatment, a focus on all caregivers is essential to understanding the 

complexities of childhood obesity treatment. 

Research incorporating an in-depth exploration of family characteristics of 

those participating in family-based pediatric obesity treatment may be useful for 

determining the role of family in the treatment process, and in establishing 

effective approaches for addressing health behavior change in family systems. 

Few, if any studies have examined whether there are parent and family factors 

(such as level of caregiver involvement in the child’s treatment and family 

psychosocial characteristics) that should be targeted in obesity intervention 

efforts, and prior findings suggest that characteristics of the parent-child 

relationship may be important in the management of pediatric obesity 
86

. Future 

research should is warranted to provide clearer explanations of these 

relationships, which could have dramatic implications not just for family-based 

obesity prevention and treatment, but for the health of future generations.  
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Goals of This Study 
 

The overall goal of this thesis project is to better understand the role of 

families (particularly caregivers) in the clinical treatment of pediatric obesity, in 

an effort to identify differences between families that may contribute to change in 

child weight outcomes (BMI Z-score). This study will be performed 

retrospectively using the clinical database of the Brenner FIT Program at Brenner 

Children’s Hospital, as well as the Electronic Medical Records System of Wake 

Forest Baptist Health. This research will examine change in child BMI Z-score 

and varying levels of caregiver attendance, with the following Specific Aims: 

Specific Aim 1: Identify associations between caregiver and family participation 

(measured by visit attendance over four months), and change in child BMI z-

score. 

Specific Aim 2: Determine if there is a difference in weight outcomes (change in 

BMI z-score) in children based on the number of primary caregivers in the home 

(single versus multiple caregivers) and the number of caregivers who attend clinic 

visits: 

a. Single-caregiver homes versus those of multiple-caregiver homes. 

b. Single-caregivers who attend with their child and no other caregiver, 

versus those who attend with additional non-primary caregivers. 

c. Dual-caregivers who both attend clinic visits with their child, versus 

dual-caregivers where only one caregiver attends. 
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d. Single-caregivers who attend visits with their child and do not have 

assistance from an additional non-primary caregiver, versus those of 

single-caregivers who do have such assistance in the home. 

Specific Aim 3: Identify key family characteristics and variables that determine 

who attends treatment visits, that may also moderate the relationship between 

attendance and outcomes.  

Hypotheses 

We hypothesize that higher percent attendance from more than one 

caregiver over time will be associated with greater improvement in the child’s 

treatment outcomes (change in BMI z-score) after 4 months of treatment, as 

caregiver attendance may be a proxy of caregiver, and potentially family 

commitment to the child’s treatment. For example, if a child and all specified 

caregivers from the home attend all treatment visits, we would expect greater 

improvement in BMI z-score when compared to a child who attended with only 

one caregiver, or a child whose caregivers took turns attending treatment. This 

notion is consistent with family systems research positing that the behaviors of a 

child cannot be viewed independently from the family system, and individuals in 

a child’s family each play influential roles in determining the behaviors of other 

family members.   

We also hypothesize that family characteristics, such as socioeconomic 

status, race/ethnicity, family structure, number of individuals in household, and 

caregiver work schedules, will be predictive of caregiver participation in clinic 
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visits. Additionally, we expect that child and caregiver history of mental health 

illness, as well as reports of strained family relationships will be associated with 

low caregiver participation and poorer weight outcomes, as these factors may lead 

to disruptive parenting. The quality of child-caregiver relationships and caregiver 

relationships with other adults, are expected to moderate the association between 

attendance and outcomes: regardless of attendance, the presence of child-

caregiver relationship stress and stress in caregiver’s other relationships will 

dampen improvement in outcomes.  
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CHAPTER TWO 

FAMILY FACTORS, CAREGIVER PARTICIPATION, AND OUTCOMES 

IN PEDIATRIC WEIGHT MANAGEMENT 

Megan B. Irby 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



25 
 

ABSTRACT 

Background: Pediatric obesity prevalence has more than doubled within the last 

three decades and poses a tremendous threat to children’s health. Though family-

based approaches are recommended, most pediatric obesity interventions have not 

examined the role of families in treatment beyond mother-child dyads. Research 

is needed to determine if child weight outcomes are influenced by increased 

participation from caregivers and family members, not exclusively mothers, in the 

treatment process. 

Objectives: To conduct a retrospective chart review of patient medical records 

from a tertiary-care, pediatric obesity treatment program in order to determine if 

associations exist between caregiver and family participation (measured by visit 

attendance), caregiver type (single or multiple caregivers), and change in child 

BMI z-score after 4 months of treatment.  

Methods: Data were abstracted from a clinical database and electronic medical 

records system for all patients who had enrolled in the Brenner FIT program. 

Measures included patient and family demographics, family structure and stress 

reports, child BMI and BMI z-score at intake and 4 months, and caregiver and 

family attendance records during the first 4 months of treatment. Caregiver and 

family attendance scores were developed to indicate low, moderate, and high rates 

of attendance over the treatment period. 

Results: Patients (n=419) were eligible for inclusion in the study if they had been 

enrolled long enough to complete 4 months of treatment (8 biweekly visits). Of 

these, outcomes data were available for 219 patients who had attended a 4-month 
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medical follow-up visit. Bivariate analyses indicated no significant differences in 

demographics, baseline anthropometrics, or family structure. Caregiver and 

family attendance were not significantly associated with improvement in BMI z-

score by bivariate or logistic regression analyses. Patients with higher mean visit 

attendance from their paternal caregivers (OR: 2.26; CI: 2.108,2.509; p=0.0035) 

and siblings (OR: 2.335; CI: 2.032, 2.550; p=0.0049) had significantly greater 

odds of improving BMI z-score after four months of treatment. Number of 

reported stressors were also significantly correlated with BMI z-score, indicating 

that patients who reported a greater number of stressors had greater odds of 

improving BMI z-score. 

Conclusions: Few studies have investigated family dynamics and the role of non-

maternal caregivers in child weight behaviors. Attendance from paternal 

caregivers and the patient’s siblings, as well as family stress factors, should be the 

focus of future research efforts as they may influence weight-related behavior 

change. 
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BACKGROUND 

Pediatric obesity poses a tremendous threat to children’s health 
5, 87-89

, and 

prevalence has more than doubled to 16.3% within the last three decades 
88

. 

Evidence suggests that obese children not only have an elevated risk of 

developing significant co-morbidities 
7, 8, 90

, but are likely to experience a 

diminished quality of life as a result of their weight 
13

. Controlled studies have 

identified effective obesity treatments for children 
17, 18, 30

, and expert 

recommendations from the American Academy of Pediatrics advocate staged, 

family-based approaches 
22, 40

.  Reviews also indicate that children participating in 

family-based treatment programs experience greater reduction in weight 

compared to those in control groups or other types of intervention 
20, 91

. However, 

no standard definition of family-based treatment exists (14), nor is it clear how 

participation from caregivers and family members influences children’s’ 

outcomes in weight management 
92

. The vast majority of pediatric obesity 

interventions, and the overall field of child health research, have not examined the 

role of non-maternal caregivers or additional family members in treatment. To 

provide a more comprehensive investigation into family-based approaches, 

further research is needed to determine if child weight outcomes are influenced by 

participation from caregivers and family members in the treatment process.  

Despite the well-documented familial link to the development of obesity 

93
, few studies have investigated family involvement in weight-maintenance and 

weight-loss interventions 
94

. Such a robust association between parent and child 

weight status is reflective not only of genetic factors, but of the child’s home 
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environment 
95

. Therefore, it is likely that a child’s caregivers and family 

members are uniquely positioned to leverage weight-related behavior change in 

children. It has been suggested that increased involvement of family members in 

treatment may be more effective for improving weight outcomes 
26, 92, 96

. 

Evidence to fully support the inclusion of caregivers and family members in 

pediatric obesity treatment for the purpose of improving outcomes, however, has 

been mixed. Some reviews have indicated that greater involvement from a child’s 

parent(s) leads to significant improvement in weight outcomes 
37, 45, 94, 97

, but 

others present contradictory evidence 
98, 99

. A review by Haddock et al 
98

 

concluded that parental involvement does not significantly improve weight loss. 

Oppositely, Glenny et al 
100

 found that parental involvement was effective within 

family therapy based obesity prevention interventions, as were obesity treatment 

programs where the child and parent participated together. Predominantly, the 

studies that have evaluated outcomes in family-based weight management 

programs have included only mother and child dyads in treatment 
17, 18, 26, 37, 39

, 

and while these approaches are superior to treatment of the child alone, 

involvement from the child’s other caregivers and family members has not been 

specifically assessed.  

Thus, questions remain regarding which of a child’s caregivers (not 

limited to mothers) and family members are most integral in the behavior change 

process of obesity treatment, and if their attendance in treatment visits is 

beneficially related to weight outcomes. Intuitively, the determinants of 

attendance and participation in pediatric obesity treatment programs may be 
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complicating factors. Successful modification of health behaviors in treatment 

often requires frequent visits in order to initiate and sustain change 
101

, and many 

programs advocate for a high frequency of visits over a short period of time (2-3 

months) 
27, 29, 102, 103

. Ability for caregivers and families to participate in such 

intense treatment programs may be more difficult depending on characteristics of 

the family, such as family structure, number of caregivers and siblings, socio-

economic status, caregiver employment factors, and stress within the family unit.  

Though its use thus far has been limited in pediatric obesity research 
104

, 

theoretical frameworks such as Family Systems Theory may be helpful in 

understanding the intricacies of families, as well as for conceptualizing family-

based approaches. FST supports the inclusion of all family members in the 

treatment process, positing that individuals cannot be fully understood in isolation 

from one another or the family unit 
105

. As such, viewing patients and their 

families through the lens of FST may aid in the identification of family factors 

that influence health behaviors, treatment attendance, and weight outcomes. 
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OBJECTIVES & HYPOTHESES 

The goal of this research is to determine if associations exist between 

caregiver and family participation (measured by visit attendance), and change in 

child BMI z-score over four months (eight biweekly visits) in a tertiary care, 

pediatric obesity treatment program. An additional objective is to determine if the 

magnitude of change in BMI z-score differs based on primary caregiver type 

(single versus multiple caregivers) and number of caregivers and family members 

who attend clinic visits. Key family characteristics and variables that may 

influence visit attendance and outcomes will also be identified.  

We hypothesize that higher rates of caregiver and family attendance over 

the four-month treatment period will be associated with greater improvement in 

the child’s BMI z-score, as attendance may be a proxy of caregiver and family 

engagement and commitment to the child’s treatment. Family characteristics, such 

as socioeconomic status, race/ethnicity, family structure, stress, number of 

individuals in household, and caregiver work schedules, may also be predictive of 

who attends and at what frequencies.  

METHODS 

Study Design 

 A retrospective chart review was conducted for all patients and their 

families who enrolled in the Brenner FIT pediatric weight management program 

between November 7, 2007 (program initiation) and October 12, 2011. Data for 

these patients were abstracted from both the Brenner FIT clinical database and the 
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Wake Forest Baptist Health Electronic Medical Records (EMR) system (IDX 

Systems, GE Healthcare), and included all information obtained during patients’ 

first four months of treatment (eight biweekly visits).  Participants who enrolled 

in Brenner FIT after October 12, 2011 were excluded from outcomes analyses, as 

they would have been unable to complete four months of treatment prior to 

initiation of this chart review. The treatment period included eight biweekly visits: 

an intake appointment, six visits with the treatment team, and a four-month 

follow-up medical review visit. All patients were included in data collection 

regardless of the number of visits completed. Attrition status was monitored 

throughout the treatment period, and patients were classified as “active” if they 

were regularly attending treatment visits, or “inactive” if they dropped-out of 

treatment. Inactive status was determined if patients: a) self-identified as dropping 

out of the program, or b) missed or cancelled a visit without rescheduling within 

two months of their last visit, after having also received two phone calls and a 

letter indicating they had become inactive. Patients who are not considered active 

in the program but have not yet been identified as inactive, are classified as 

“temporary.” The percent of inactive patients is indicative of program attrition.  

Brenner FIT (Families In Training) 

Brenner FIT (Families In Training) is a family-based, pediatric weight 

management program located within Brenner Children’s Hospital of Wake Forest 

Baptist Health. The treatment team is comprised of a pediatrician, dietitian, family 

counselor, physical therapist, and exercise specialist. Children between 2- and 18-

years old who are obese (body mass index ≥ 95
th

 percentile for age and gender) 
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with one or more obesity-related co-morbidities are seen by referral from a 

primary care physician or sub-specialist. Comorbidities include dyslipidemia, 

insulin resistance, fatty liver, orthopedic problems, pseudotumor cerebri, sleep 

apnea, or hypertension. Upon referral, families receive orientation materials, 

medical history and demographic questionnaires, and access to an orientation 

video that describes the Brenner FIT program and the nature of treatment. Patients 

and their families are scheduled for an intake visit with the Brenner FIT team, 

which includes a medical and psycho-social history, family interview, physical 

examination, musculoskeletal and cardiovascular endurance testing, dietary recall, 

and psychosocial and behavioral assessment. Height is measured using a standing 

SECA Model 240 wall stadiometer (Germany), weight is measured (light clothes 

and no shoes) on a Tanita WB0110 Class III scale (Tokyo, Japan), and blood 

pressure is obtained manually on a Welch-Allyn wall mounted 

sphygmomanometer with appropriate sized cuff. Height and weight are each 

measured three times and averaged. All anthropometric measurements are 

performed by the physician in a standardized manner. 

Treatment in the Brenner FIT program typically lasts one year, depending 

on each family’s needs and progress, and is divided into three, four-month phases. 

The initial phase of treatment is the most intensive, and visits are conducted on a 

bi-weekly basis with the necessary team members. Inclusion of team members in 

each visit is determined by each family’s goals, needs, and personal preferences. 

In subsequent phases of treatment, visits are held less frequently based on the 

families’ readiness (typically one visit per month in phase two, and one visit every 
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two months in phase three). Families and patients who experience continued 

weight gain or desire prolonged intensive treatment can continue with more 

frequent visits. At the end of each four-month phase review visits are held with 

the physician to assess laboratory studies, weight and body mass index, and 

progress.  

The Brenner FIT team utilizes Motivational Interviewing 
106

 and provides 

families with education to implement change in family behavior, nutrition, and 

activity, as well as support to manage opposition to change and address 

psychosocial concerns. No specific dietary interventions are prescribed; rather, 

recommendations for healthy eating are given based on the United States 

Department of Agriculture’s Balanced Plate model. Medical services provided by 

the physician are billed to the child’s insurance; families are not billed, nor is their 

insurance charged, for any other services received, as these are provided by 

institutional funding and philanthropy. Beyond co-payments for physician 

services, there are no additional costs for families to participate in Brenner FIT. 

Further details of the Brenner FIT program have been described previously 
36, 106-

110
.  

Brenner FIT Clinical Database 

Brenner FIT tracks patient information, family characteristics, outcomes, 

and treatment progress through a secure clinical database. Following each visit 

with Brenner FIT, the treatment team enters patient and family data into a secure, 

on-line database hosted by the Division of Public Health Sciences at Wake Forest 
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University School of Medicine. The Brenner FIT database includes patient and 

family information received upon referral to the program, as well as clinical 

information gathered during the intake visit: socio-demographics, 

anthropometrics, laboratory studies, medical history, counselor assessments 

(stressors, mental and behavioral health histories), family structure, insurance, 

weight management history, participation in sedentary and physical activities, and 

medical assessment of weight-related comorbidities. Though psychosocial and 

health measures are not standardized, information is based on clinical assessment, 

physical examination, and is collected systematically following Brenner FIT 

clinical protocols. Follow-up anthropometric data are obtained every four months 

during a physician assessment visit, and are entered into the database, along with 

information regarding patients’ active or inactive status in the program.  

Electronic Medical Records  

 In addition to the Brenner FIT clinical database, information for each 

patient is recorded in the electronic medical record (EMR) system after each 

contact with the patient and/or the patient’s family. These records include notes 

from the treatment team regarding each visit (who attended, issues addressed, 

progress made), as well as extensive information regarding laboratory studies, 

physical examinations, hospitalizations, medications, and general patient 

information.  
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Data Capture 

A retrospective chart review was conducted using data from the Brenner 

FIT clinical database and the EMR. The investigator carefully reviewed all data 

and charts in the EMR by all of the clinicians who interacted with each patient 

and family. Charts were reviewed for 419 patients and a total of 2,587 visits, with 

multiple clinician records available for each visit (8,434 total records reviewed). 

Data with potential importance for the study were extracted from each record, 

entered into Microsoft Excel 2007, and then coded appropriately as discrete or 

continuous variables.  

Measurements 

During patients’ intake appointments, the treatment team conducted 

clinical interviews with the patient, their caregivers, and their families. Data 

obtained during interviews were recorded by the clinicians and entered into the 

Brenner FIT database at the time of the intake. From the database entries were 

easily transferred to Microsoft Excel, and allowed the following information to be 

extracted with minimal coding or data cleaning: age, gender, race/ethnicity, BMI, 

BMI z-score, insurance status, mental health history, and reports of stress. Change 

in BMI z-score was determined by subtracting the patient’s BMI at the time of 

four-month follow-up from BMI z-score at intake. 

Patient medical records containing visit-specific data were available for 

each patient in the EMR, which allowed extraction and analysis of the following 

variables: number and type of caregivers; number of individuals in the home, their 
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relation to the patient, and their ages; details of who attended each clinic visit and 

their relation to the patient; total number of visits completed; and active, inactive, 

or temporary patient status. Information was extracted for each patient and all of 

their visits to the Brenner FIT clinic. Data were coded as discrete variables to 

indicate the presence of the following categories of individuals at each visit: 

maternal caregivers, paternal caregivers, the identified patient, sibling(s), and 

‘other.’ As the number of caregivers, siblings, and ‘other’ attendees varies 

between patients, data fields were also created to reflect continuous variables of 

the total number of attendees in each category for each visit. Data fields were 

created to indicate the percentage of each patient’s caregivers and family 

members present at each visit based on the total number of caregivers and family 

members reported in the patient’s medical record. These data were then used to 

determine mean percent caregiver and family attendance over all completed visits. 

Total percent attendance over all completed visits was also determined for each 

category of individuals by using a ratio of the total number present at each visit to 

the total number reported in the medical record. 

Outcome Measures 

 The primary outcome of interest was change in patient BMI z-score. 

Additional outcomes include data relative to caregiver and family attendance 

records, which includes who attended each visit, average caregiver and family 

attendance at each visit, average rate of caregiver and family attendance over the 

course of treatment, and an attendance score (low, moderate, or high).  
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Caregiver: A “caregiver” is defined as any adult who is reported to provide care to 

the child on a regular basis, of which the child is primarily dependent on. 

Family: “Family members” are defined as individuals who were reported to 

cohabitate with the patient on most (≥4) days of the week.  

Other: All non-caregiver, non-sibling attendees were classified as “other.” 

Attendance Scores: All persons who attended visits were recorded by Brenner FIT 

clinicians and noted in EMR system. Attendance records for each visit during the 

treatment period were reviewed by study staff (MBI) and entered into a 

spreadsheet to be coded and analyzed. Average caregiver attendance at each visit 

was determined by totaling the number of caregivers present at each visit, divided 

by the total number of primary caregivers reported at the child’s intake. These 

percentages were then averaged based on the total number of visits completed to 

provide a rate of caregiver attendance over the course of each child’s treatment. 

The same methods were used to determine family attendance at each visit and 

over the course of treatment. Scores were then developed to reflect low (≤50.0%), 

moderate (50.01%≤75.0%), and high (≥75.01%) levels of caregiver and family 

attendance.  

Data Analysis 

Descriptive statistics were used to describe socio-demographic, physical, 

and mental health characteristics of the population. Initial analyses were 

conducted to identify significant relationships between potential predictor 

variables and the primary outcome, change in BMI z-score. Chi-square and 
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Fisher’s exact tests were used to compare proportions of discrete variables 

between participant groups, those who improved BMI z-score and those who did 

not, as well as by caregiver type. Means and standard deviations of continuous 

variables were compared by two-sample t-tests. Associations between potential 

predictor variables (participant, caregiver, and family characteristics, and 

attendance data) and change in child BMI z-score from intake until four-month 

follow up were assessed by two-sample t-tests and Chi-square tests. Predictor 

variables for standard multiple regression and logistic regression were chosen 

based on significant correlations (p≤0.05) and those trending towards significance 

(0.1>p<0.05) in bivariate analysis, as well as variables identified in similar studies 

and those likely to have clinical significance (race, gender, insurance). Standard 

multiple logistic regressions were performed to predict change in child BMI z-

score from intake until four-month follow up. 

All statistical analyses were performed using SAS Enterprise Guide
©

 

version 4 with SAS
©

 version 9.1(Cary, NC). This study was approved by the 

Wake Forest School of Medicine Institutional Review Board. 

RESULTS 

 

Study Participant Characteristics 

 

Four-hundred-nineteen patients and families were seen for initial 

evaluation in the Brenner FIT program between November 7, 2007 (program 

inception) and October 12, 2011. The mean age was 11.8 ± 3.4 years, with 

slightly more female (56.8%) than male (43.2%) participants (Table 1). Patients 

had a mean BMI of 35.97 kg/m
2
 ± 8.66, and a mean BMI z-Score of 2.56 ± 0.5. 
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Participants identified themselves as Caucasian (45.4%), African American 

(31.7%), Hispanic (17.7%), or other (5.3%; Asian, Southeast Asian, or Middle 

Eastern). The overwhelming majority of families (86.5%) were English speaking; 

13.27% were Spanish-speaking and participated in Mejor Salud, Mejor Vida, 

Brenner FIT’s Spanish-language program 
107

. Patient insurance status was used as 

an indicator of the family’s socioeconomic status. The majority of patients 

(58.9%) received Medicaid, and 37.0% received commercial insurance.  

Based on counselor assessments and family interviews, nearly half 

(43.84%) of caregivers reported at least one stressor within the family. More 

specifically, 43.6% of caregivers reported significant stress related to finances, 

and 22.49% reported significant stress related to medical or health concerns. More 

than a third of children (36.91%) reported a significantly stressful relationship 

with their primary caregiver(s), and 24.05% of caregivers reported to have a 

stressful relationship with other caregivers, a significant other, or a close relative.  

Nearly a third (31.7%) of children had a history of mental health 

treatment, not including treatment for attention deficit-hyperactivity disorder, 

ADHD. Similarly, 30.9% of caregivers reported a history of mental health 

treatment, of which depression was the most common diagnosis (26.9% of 

caregivers). Substance use reports among caregivers indicated 38.2% used 

cigarettes or smokable tobacco products, 43.1% consumed alcohol (not 

necessarily problematic use), and 3.9% used recreational drugs.  

More than one-quarter (26.7%) of patients were from single-caregiver 

homes where the primary caregiver received no assistance from any additional 



40 
 

caregivers. Of those, 91.3% were single-mothers; the remainder were single 

fathers (3.6%) or single relatives of the child (5.1%). Most patients (73.3%) 

received regular care from more than one primary caregiver on most days of the 

week (≥4). The majority of these families (80.8%) were from multi-caregiver 

homes (i.e., dual-parents, parent and step-parent); all other multi-caregivers 

included dual-grandparents (10.6%) or the child’s mother and a relative (7.6%). 

The mean number of individuals living with the patient was 4.11 ± 1.47. 
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Table 1: Participant and Family Characteristics 

Characteristics (n=419) % (n) 

Gender 

Male 43.2% (181) 

Female 56.8% (238) 

Weight Status, mean ± SD 

BMI, kg/m
2
, mean ± SD 35.97 ± 8.66 

BMI z-score, mean ± SD 2.56 ± 0.5 

Race/Ethnicity  

Caucasian 44.59% (189) 

African American 32.45%(133) 

Hispanic/Latino 17.88% (75) 

Other 5.08% (22) 

Primary Language (n=418) 

English 86.6% (362) 

Spanish 13.2% (55) 

Other 0.2% (1) 

Insurance (Socioeconomic Status) 

Commercial 36.0% (151) 

Medicaid 60.1% (252) 

Other 3.8% (16) 

Stressors Present in Family 

Report of Any Stress (n=419) 85.2% (357) 

Child-Caregiver Stress (n=414) 37.2% (154) 

Caregiver Relationship Stress (n=402) 57.0% (229) 

Financial Stress (n=393) 43.8% (172) 

Medical/Health Stress (n=390) 22.6% (88) 

Other Stress (n=419) 11.9% (50) 

Mental Health 

Child History of Treatment (n=397) 31.7% (126) 

Child in Treatment (n=398) 17.3% (69) 

Parent History of Treatment (n=389) 30.9% (120) 

Parent in Treatment (n=389) 15.4% (60) 

Household & Family Structure (n=418) 

Single Caregivers (no additional assistance) 27.6% (115) 

Single Mothers  91.3% (105) 

Single Fathers 3.5% (4) 

Other Single Caregivers 5.2% (6) 

Multiple Caregivers 72.5% (303) 

Mother & Father 62.4% (189) 

Mother & Stepfather 17.2% (52) 

Father & Stepmother 2.3% (7) 

Grandparents 10.6% (32) 

Other (Mother and Relative) 7.6% (23) 
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Attendance Outcomes 

Of the 419 families included in the chart review, 219 (52.3%) completed a 

four-month review visit (Table 2). Attrition from the program was 41.5% 

(n=174), which excludes those who had not completed a medical review visit, but 

were not yet classified as “inactive” participants. Mean number of visits 

completed was 5.8 ± 2.6. Mean percent of caregiver attendance across all visits 

was 71.3% ± 22.8%, and mean family attendance was 64.8% ± 22.5%. When 

classified by attendance score, 28.4% of patients had low rates of caregiver 

attendance, 33.2% had moderate attendance, and 38.4% had high attendance. 

Family attendance scores indicated 30.6% low, 43.4% moderate, and 26.0% high. 

Depending on the needs of the family and the patient’s ability to 

participate in treatment visits, caregivers occasionally attended visits without the 

child. Patients attended a mean of 67.4% ± 32.6% visits. Maternal caregivers were 

present 66.7% ± 32.6% of the time, paternal caregivers were present 16.8% ± 

25.1% of the time, and siblings were present in visits 16.5% ± 24.8% of the time. 

‘Other’ individuals (non-caregivers, non-siblings) attended a mean of 18.7% ± 

49.4% visits. Caregiver, patient, sibling, and ‘other’ attendance at each visit 

during the treatment period is described in Table 3 and depicted in Figure 1.  
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Table 2: Participant Completion, Attrition, and Visit Attendance 

Participant Program Completion (n=419) 

Visits Completed, mean ± SD 5.8 ± 2.6 

Attrition from Program, % (n) 41.5% (174) 

Completed 4 months of Treatment, % (n) 52.3% (219) 

Attendance  

Caregiver Attendance, mean ± SD 71.3% ± 22.8% 

Low (≤50.0%) 28.4% (119) 

Moderate (50.1%≤75.0%) 33.2% (139) 

High (>75.1%) 38.4% (161) 

Family Attendance, mean ± SD   64.8% ± 22.5% 

Low (≤50.0%) 30.6% (128) 

Moderate (50.1%≤75.0%) 43.4% (182) 

High (>75.1%) 26.0% (109) 

Other in Attendance Rate, mean ± SD   18.7% ± 49.37%  

Visits Others Attended, mean ± SD   0.9 ± 1.8 

% Female Caregiver Attends, mean ± SD 66.7% ± 32.6% 

% Male Caregiver Attends, mean ± SD 16.8% ± 25.1% 

% Patient Attends, mean ± SD 67.4% ± 32.6% 

% Sibling(s) Attends, mean ± SD 16.5% ± 24.8% 
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Table 3: Attendance at Each Visit for Caregivers, Patients, Siblings, and 

‘Other’ Attendees 

Visit Maternal 

Caregiver 

Paternal 

Caregiver 

Patient Siblings Others 

Intake (n=419) 95.0%  39.4%  96.7%  29.4%  23.4%  

Visit 1 (n=384) 91.9%  23.4%  92.7%  25.5%  15.1%  

Visit 2 (n=349) 90.8%  22.1% 92.3%  25.2%  14.9% 

Visit 3 (n=309) 90.3%  18.5%  90.3%  23.3%  14.5% 

Visit 4 (n=284) 88.4%  18.0% 88.7%  19.7% 10.2%  

Visit 5 (n=252) 90.5%  15.1% 87.7% 17.1% 11.5%  

Visit 6 (n=229) 91.7% 16.6%  90.0%  15.7% 11.8%  

Review (n=221*) 89.6%  19.9% 97.7%  17.7% 7.7%  

*A total of n=221 four-month review visits were conducted; BMI z-score data is 

only available for n=219 patients, as some families attended review visits without 

the primary patient. 

 

Figure 1: Attendees Present per Treatment Visit 
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Population Characteristics by Caregiver Type  

Bivariate analysis by caregiver type (single versus multiple caregivers) 

indicated no significant associations based on demographics (age, race, 

insurance), BMI and BMI z-score at intake, or with parent and family attendance 

scores (Table 4). Among those who had completed the four-month follow-up 

visit, t-tests indicated no significant differences in mean change in BMI z-score 

from intake to four months by caregiver type.  

Chi-square analyses indicated significant associations between caregiver 

type and the diagnosis of caregiver depression (p=0.0043), caregiver history of 

mental health treatment (p=0.0157) and current mental health treatment 

(p=0.0514), all of which were more common among multiple caregivers. 

Caregiver type was also significantly associated with whether or not families 

completed all eight treatment visits (p=0.0008) and attrition status (p=0.0025). All 

of these variables were considered for further analyses.  
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Table 4: Characteristics by Primary Caregiver Type (n=419) 

Variable Single 

Caregiver 

(n=112) 

Multiple 

Caregivers 

(n=307) 

P Values 

Age at Intake, mean years ± SD  11.9 ± 3.7  11.8 ± 3.3  NS 

Gender, % (N) 

     Male 49.1% (55) 41.0% (126) NS 

     Female 50.9% (57) 58.9% (181) 

Race/Ethnicity (N=419) 

     Caucasian 47.3% (53) 44.6% (137) NS 

     African-American 32.1% (36) 31.6% (97) 

     Hispanic 15.2%(17) 18.6% (57) 

     Other 5.4% (6) 5.2% (16) 

Weight Status    

BMI at intake, mean kg/m
2
 ± SD

 
 36.2 ± 8.7  35.9 ± 8.7  NS 

BMI z-score at intake, ± SD 2.6 ± 0.7  2.5 ± 0.4  NS 

Change in BMI Z-score, mean ± SD -0.02 ± 0.14 -0.04 ± 0.13 NS 

Insurance (n=411) 

     Commercial 38.7% (43) 36.3% (109) NS 

     Medicaid 57.7% (64) 59.3% (178) 

     Other 3.6% (4) 4.3% (13) 

Child Depression (n=394)  

     No Child Depression 91.3% (94) 90.0% (262) NS 

     Child Depression 8.7% (9) 10.0% (29) 

Parent Depression (n=383)  

     No parent depression 84.0%% (84) 69.3% (196) 0.0043† 

     Parent depression 16.0%% (16) 30.7% (87) 

Child History of Mental Health Treatment (n=397)  

     No Child History 68.3% (71) 68.3% (200) NS 

     Child History 31.7% (33) 31.7% (93) 

Child Currently in Mental Health Treatment (n=398) 

     Child not currently in treatment 81.9% (86) 82.9% (243) NS 

     Child currently in treatment 18.0% (19) 17.1% (50) 

Parent History of Mental Health Treatment (n=389) 

     No parent history of MH Treatment 67.0% (67) 57.4% (166) 0.0157† 

     Parent history of MH Treatment 20.0% (20) 34.6% (100) 

     History unknown 13.0% (13) 8.0% (23) 

Parent Currently in Mental Health Treatment (n=389)  

     Parent not currently treated 81.2% (82) 71.5% (206) 0.0514† 

     Parent currently in treatment 7.9% (8) 18.1% (52) 

     Unknown 11.0% (11) 10.4% (30) 

Child-Caregiver Stress (N=416)  

     No Child-Caregiver Stress 66.4% (73) 61.1% (187) NS 

     Child-Caregiver Stress 33.6% (37) 38.9% (119) 
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Caregiver-Caregiver Stress (N=402)  

     No Caregiver-Caregiver Stress 40.9% (45) 43.8% (128) NS 

     Caregiver-Caregiver Stress 59.1% (65) 56.2% (164) 

NS = Not Significant (p>0.05) 

† Indicates significance (p<0.05) 
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Attendance and BMI z-Score by Caregiver Type 

 

Chi-square analyses were used to examine BMI z-score improvement 

status against high, moderate, and low caregiver and family attendance rates, and 

t-tests were performed to identify relationships between change in BMI z-score 

and attendance rates (Table 5). To prevent the loss of potentially valuable 

information warranting further study with larger samples or more refined 

instrumentation, differences at a 0.10 of probability were considered significant.  

Few significant associations were discovered.  

Chi square analyses by caregiver type indicated significant differences in 

completion status (whether or not the patient completed all four months of 

treatment) (p=0.0008), as well as with attrition from treatment (p=0.0025). 
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Table 5: Attendance Variables by Caregiver Type 

Variable Single 

Caregivers 

(n=112) 

Multiple 

Caregivers 

(n=307) 

p-value 

Average Parent Attendance, mean ± SD 74.4% ± 24.4% 71.2% ± 25.3% NS 

Average Family Attendance, mean ± SD 65.7% ± 22.6% 64.4% ± 22.4% NS 

Average Other Attendance, mean ± SD 15.7% ± 27.5% 19.8% ± 55.2% NS 

Visits Completed, mean ± SD 5.5 + 2.4 5.9 ± 2.6 NS 

Caregiver Attendance Score    

Low (≤50.0%) 32.1% (36) 27.0% (83) NS 

Moderate (50.01%≤75.0%) 25.9% (29) 35.8% (110) 

High (>75.01%) 42.0% (47) 37.1% (114) 

Family Attendance Score    

Low (≤50.0%) 31.3% (35) 30.3% (93) NS 

Moderate (50.01%≤75.0%) 37.5% (42) 45.6% (140) 

High (>75.01%) 31.3% (35) 24.1% (74) 

Completed 4 Months of Treatment  

Did not complete 62.5% (70) 44.0% (135) 0.0008† 

Completed 37.5% (42) 56.0% (172) 

Attrition Status by 4 Months of Treatment (N=419) 

     Dropped Out 53.6% (60) 37.1% (114) 0.0025† 

     Remained in Program* 46.4% (52) 62.9% (193)  

*Remained in program but have not necessarily completed 4-month review due to scheduling, or 

they are pending inactive status. 

NS = Not Significant (p>0.05) 

† Indicates significance (p<0.05) 
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Associations Between Potential Predictors and BMI Z-Score  

Of the 219 families who completed the four-month medical review visit, 

65.8% improved their BMI z-score with a mean change of -0.05 ± 0.13 (Table 6). 

Bivariate analyses of BMI z-score improvement status at four-months 

(improvement versus no improvement) revealed no significant differences based 

on demographic factors (age, gender, race, primary caregiver type, and insurance 

status) or caregiver and family attendance variables. There were no significant 

differences in BMI or BMI z-score at intake between those who improved and 

those who did not improve, nor were there differences in BMI z-score outcomes 

and caregiver employment status, work schedules, or based on who was reported 

to be the head-of-household.  

No statistically significant differences were observed in chi square 

analyses of z-score improvement status by caregiver or family attendance scores. 

T-tests indicated that those who improved BMI z-score at four-months reported 

greater mean number of stressors at intake (p=0.0006), and had greater mean 

percent attendance from paternal caregivers (p=0.0017) and siblings (p=0.0042). 

No differences were found in the percent that all caregivers were present between 

those that did or did not improve BMI z-score. T-tests indicated no significant 

differences in BMI Z-score improvement and mean caregiver and family 

attendance rates over four months. Multiple bivariate analyses were performed to 

determine association with BMI z-score improvement and all attendance variables 

at each visit; no significant differences were discovered. 
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Table 6: Outcome Variables by BMI Z-Score Improvement Status 

Variable Z-Score Not 

Improved (N=75) 

Z-Score Improved 

(N=144) 

p-value 

Age at Intake, mean yrs ± SD 12.0 ± 2.9 11.5 ± 3.7 NS 

BMI at Intake, mean kg/m
2 

± SD 35.8 ± 8.5 35.2 ± 8.9 NS 

BMI z-score at intake, mean ± SD 2.5 ± 0.5 2.6 ± 0.5 NS 

Gender, % (N) 

     Male 44.00% (33) 47.92% (69) NS 

     Female 56.00% (42) 52.08% (75) 

Race/Ethnicity 

     Caucasian 45.33% (34) 50.00% (72) NS* 

     African-American 22.67% (17) 22.92% (33) 

     Hispanic 26.67% (20) 21.53% (31) 

     Other 5.33% (4) 5.56% (8) 

Parent/Caregiver Structure 

     Single Caregiver 26.67% (20) 20.83% (13) NS 

     Multiple Caregivers 73.33% (55) 79.17% (114) 

Insurance (n=216) 

     Commercial 40.00% (30) 46.76% (65) NS* 

     Medicaid 58.67% (44) 51.08% (71) 

     Other 1.33% (1) 2.16% (3) 

Number of Reported Stressors 1.96 ± 0.74 2.36 ± 0.94 0.0006† 

Child-Caregiver Stress (n=218) 

     No Child-Caregiver Stress 59.46% (44) 50.69% (73) NS 

     Child-Caregiver Stress  40.54% (30) 49.31% (71) 

Caregiver Relationship Stress (n=205) 

     No Caregiver Stress 41.43% (29) 35.56% (48) NS 

     Caregiver Stress 58.57% (41) 64.44% (87) 

Caregiver Attendance, mean ± SD  70.0% ± 21.8% 66.9% ± 21.4% NS 

Low (≤50.0%) 32.00% (24) 27.78% (40) NS 

Moderate (50.01%≤75.0%) 32.00% (24) 45.14% (65) 

High (>75.01%) 36.00% (27) 27.08% (39) 

Family Attendance, mean ± SD 61.3% ± 18.7% 62.5% ± 18.4% NS 

Low (≤50.0%) 36.00% (27) 28.47% (41) NS 

Moderate (50.01%≤75.0%) 45.33% (34) 52.08% (75) 

High (>75.01%) 18.67% (14) 19.44% (28) 

Other Attendance, mean ± SD 12.8% ± 24.7% 14.4% ± 28.5% NS 

% Maternal CG attended, mean ± SD 68.5% ± 32.3% 65.4% ± 33.1% NS 

% Paternal CG attended, mean ± SD 10.2% ± 18.7% 20.3% ± 27.9% 0.0017† 

% Siblings Attended, mean ± SD 7.5% ± 19.1% 16.2 ± 24.3% 0.0042† 
*Fisher’s Exact Test used due to cell values less than 5 

†Denotes significance; p<0.05 
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Logistic Regression Analyses  

Logistic regression was performed to address the specific aims of the 

study and describe the strength of association between categorical outcomes (BMI 

z-score improvement status) and continuous predictors: mean caregiver and 

family attendance over four months of treatment and caregiver and family 

attendance scores. Logistic regression analyses were also performed for variables 

that were found to be significantly associated (p>0.05) with BMI z-score 

improvement in bivariate analysis: mean paternal caregiver attendance, mean 

sibling attendance, and number of reported stressors. Variables with potential 

association (p<0.1) in bivariable or unadjusted analysis (n/a), those identified in 

similar studies (insurance, race/ethnicity), and those with a high likelihood of 

significance (gender, primary caregiver type, whether or not the patient had 

siblings) were included in the model.  

Full logistic regression models revealed no significant correlations 

between BMI z-score improvement status at four-months and caregiver 

attendance score (Table 7) or family attendance score (Table 8). Number of 

reported stressors were included in each of the full models as statistical 

significance was apparent in bivariate analyses, and remained statistically 

significant in correlation with BMI z-score improvement in each of the full 

logistic regression models. Similar to bivariate analyses, those with higher 

number of reported stressors had greater odds of improving BMI z-score after 

four months of treatment. 
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Table 7: Odds Ratio Estimates of BMI Z-Score Improvement and Caregiver 

Attendance Score 

Variable Odds Ratio 95% Confidence 

Interval 

p-value 

Caregiver Attendance Score 0.948 0.644, 1.397 0.7882 

Primary Caregiver Type 

(Single vs Multiple) 

0.864 0.427, 1.749 0.6848 

Age at Intake 0.939 0.841, 1.048 0.2593 

BMI at Intake 1.008 0.966, 1.053 0.7070 

Gender (Male vs Female) 0.639 0.351, 1.164 0.1430 

Race (White vs Minority) 1.084 0.275, 1.775 0.9435 

Insurance  

(Commercial vs Medicaid) 

0.661 0.055, 1.273 0.5735 

Number of Reported 

Stressors 

1.716 1.210, 2.432 0.0024† 

 

Table 8: Odds Ratio Estimates of BMI Z-Score Improvement and Family 

Attendance Score 

Variable Odds Ratio 95% Confidence 

Interval 

p-value 

Family Attendance Score 1.211 0.243, 2.057 0.8155 

Primary Caregiver Type 

(Single vs Multiple) 

0.881 0.435, 1.785 0.7249 

Age at Intake 0.938 0.840, 1.047 0.2548 

Gender (Male vs Female) 0.634 0.349, 1.154 0.1359 

BMI at Intake 1.009 0.966, 1.053 0.7008 

Race (White vs Minority) 1.102 0.279, 1.763 0.9384 

Insurance  

(Commercial vs Medicaid) 

0.658 0.055, 1.254 0.5729 

Number of Reported 

Stressors 

1.723 1.215, 2.444 0.0023† 
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Logistic regression was also performed for mean paternal caregiver 

attendance (Table 9) and mean sibling attendance (Table 10), which were 

significantly associated with BMI z-score improvement in t-tests. Primary 

caregiver type was included in the paternal caregiver attendance model to control 

for differences between single and multiple caregiver groups. A variable was also 

added to the sibling attendance model to control for patients who reported no 

siblings.  

Results indicated that patients with higher mean visit attendance from their 

paternal caregivers (OR: 2.26; CI: 2.108,2.509; p=0.0035) and siblings (OR: 

2.335; CI: 2.032, 2.550; p=0.0049) had significantly greater odds of improving 

BMI z-score after four months of treatment. Number of reported stressors were 

also significantly correlated with BMI z-score improvement in these models, 

indicating that patients who reported a greater number of stressors had greater 

odds of improving BMI z-score. 
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Table 9: Odds Ratio Estimates of BMI Z-Score Improvement and Mean 

Paternal Caregiver Attendance over Four Months of Treatment 

Variable Odds Ratio 95% 

Confidence 

Interval 

p-value 

Mean Paternal Caregiver 

Attendance 

2.2639 2.108, 2.509 0.0035† 

Number of Reported 

Stressors 

1.803 1.251, 2.599 0.0016† 

Primary Caregiver Type 

(Single vs Multiple) 

0.831 0.399, 1.729 0.6196 

Age at Intake 0.922 0.822, 1.034 0.1671 

BMI at Intake 1.014 0.970, 1.060 0.5356 

Gender (Male vs Female) 0.626 0.339, 1.158 0.1356 

Race (White vs Minority) 1.083 0.318, 4.662 0.8358 

Insurance  

(Commercial vs Medicaid) 

0.466 0.056, 7.000 0.5218 

 

Table 10: Odds Ratio Estimates of BMI Z-Score Improvement and Mean 

Sibling Attendance over Four Months of Treatment 

Variable Odds 

Ratio 

95% Confidence 

Interval 

p-value 

Mean Sibling Attendance 2.335 2.032, 2.550 0.0049† 

Siblings Present in Home 1.194 0.579, 2.463 0.6312 

Number of Reported Stressors 1.779 1.246, 2.541 0.0015† 

Age at Intake 0.929 0.830, 1.040 0.1995 

BMI at Intake 1.008 0.963, 1.055 0.7455 

Gender (Male vs Female) 0.652 0.353, 1.202 0.1707 

Race (White vs Minority) 1.134 0.269, 1.790 0.5606 

Insurance  

(Commercial vs Medicaid) 

0.706 0.061, 1.151 0.9472 
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DISCUSSION 

Family Systems Theory suggests that children’s behaviors are related to 

the family system as a whole, and individual behaviors within the system cannot 

be viewed in isolation from one another. When applied to pediatric obesity 

treatment, FST would indicate that a child’s obesity and weight-related behaviors 

cannot be viewed without consideration of the child’s family unit. FST also posits 

that instigating sustainable change within family units requires buy-in from 

constituents of the family system 
104, 111

. Thus, caregiver and family participation 

in a child’s treatment, measured indirectly through attendance records, may 

influence a child’s success in treatment. In this study of an intensive multi-

disciplinary pediatric weight management program, it was anticipated that 

caregiver and family attendance would be associated with change in BMI z-score, 

particularly based on caregiver type, over a four-month treatment course (eight 

total visits). Attendance scores were viewed as indirect representations of 

caregiver and family participation in the child’s obesity treatment.  

The Brenner FIT population is similar to other clinical programs 
27, 29, 112-

114
, and is characterized by severe obesity, a high proportion of racial/ethnic 

minorities, and a high proportion of families receiving indemnity insurance. Many 

families reported socio-economic and psycho-social issues that are pertinent to 

family-based, pediatric obesity treatment (Table 1). Nearly a third of patients 

participated in treatment with a single caregiver who had no assistance from an 

additional caregiver, and the overwhelming majority of these were single mothers. 

Most children with multiple caregivers were from dual-parent homes with both a 
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maternal and paternal caregiver. Though single mothers and their children who 

live in poverty have an increased risk for a number of health conditions including 

obesity, our analyses revealed significantly more reports of depression, history of 

mental health, and current treatment of mental health conditions among multiple 

caregivers. No other statistically significant differences were found between 

single and multiple caregiver families on the basis of demographics.  

Mothers/maternal caregivers attended significantly more visits with their 

child(ren) throughout the treatment process, which not only supports  the notion 

that mother-child dyads are the most recognizable family unit 
42

, but explains why 

prior interventions have focused so heavily on these dyads in treatment. As would 

be expected, attendance to treatment declined over time for all attendees (Figure 

1).  Interestingly, attrition was found to be higher in patients from single caregiver 

families (p=0.0025), and significantly more did not complete the treatment 

program (p=0.0008) compared to those with multiple caregivers (Table 5). This 

may be because single caregivers are solely responsible for taking their child to 

treatment visits, and as such, there may be increased difficulty to remain in 

treatment. These findings add to prior research with similar populations, which 

has shown that drop out is higher in older children, those with below average 

school performance, and in those with higher cholesterol and blood pressure 
115

. 

Contrary to the proposed hypotheses, caregiver and family attendance 

variables were unrelated to change in BMI z-score after four months of treatment. 

This lack of significant differences indicates that the number of caregivers and 

family members at visits, and the frequency at which they attend does not 
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necessarily influence weight over four months of treatment. One interpretation is 

that visit attendance records may not be an accurate reflection of caregiver and 

family participation in the treatment process or of their commitment to behavior 

change, which would be expected to influence to outcomes. Additionally, their 

presence in visits does not necessarily imply they will be receptive to 

recommendations or ability to implement behavior change in the home. However, 

these data are limited, as no measure was available to assess treatment 

participation from caregivers and family members who were unable to attend 

clinic visits. Absence from treatment visits should not be misinterpreted as a lack 

of involvement in the child’s behavior change process, though it would be 

intuitive to assume that dissemination of treatment information to the family 

would likely be easier and more accurate if more of the child’s family members 

were present. Additional measures are necessary to determine whether or not 

treatment-visit attendance is a reliable indicator of caregiver and family 

participation in treatment, and even further research is needed to determine if 

caregiver and family engagement correlates with treatment success.  

As expected, family stress was significantly related to BMI z-score, but 

not as it was hypothesized. The vast majority of families participating in treatment 

indicated the presence of at least one stressor, with nearly half reporting 

significant financial and relationship stress. As it relates to family-based therapies 

and the intense nature of behavioral treatment, caregiver and family stress may 

influence a family’s ability to participate in such programs. Counter intuitively, 

increased number of reported family stressors in this study was positively 
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associated with improvement in BMI z-score status at four months of treatment. 

This finding may indicate that the presence of certain stressors acts as a motivator 

for improved weight outcomes, but additional analyses are required.  

Perhaps the most positive finding of this study was that patients with 

higher mean paternal caregiver and sibling attendance over the treatment period 

had greater odds of improving their BMI z-score. These results provide evidence 

that the inclusion of non-maternal caregivers and additional family members in 

pediatric obesity treatment may influence child weight outcomes, and such 

findings have tremendous implications for family-based treatment approaches. To 

our knowledge, this is the first study linking fathers or siblings to weight 

management outcomes.  

Certain limitations to this study should be noted. The research was 

conducted based on patient records abstracted from a clinical database and a 

hospital electronic medical records system, much of which were recorded 

subjectively in clinician evaluations. Though clinicians strive to conduct all 

treatment visits systematically, many variables such as reports of stress, family 

health history, etc, were based on the clinician’s interpretation of responses to 

clinical questions. Assessment of stress was performed globally by asking patients 

and caregivers to describe their subjective stress level with finances, medical 

issues, and relationships, and no formal assessment measure was used. While this 

approach is known to provide valuable information on the family’s perception of 

stressors 
116

, it is limited by the extent to which participants vary in indentifying 

and responding to stress. Despite well-defined protocols, Brenner FIT’s treatment 
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approach is uniquely tailored to each patient and family, complicating the ability 

to compare findings to all obesity treatment programs. Medicaid insurance was 

used as an indicator of socio-economic status of the population as it has in prior 

studies 
27, 115

; however, it may not be the most accurate reflection of family 

financial status or income.  

An additional limitation pertains to the potential that treatment duration 

may vary between patients. Though medical review visits are typically conducted 

when patients have completed four months of treatment (the eighth, biweekly 

visit), some families required more time to complete all eight visits. Similarly, 

four months may not be a long enough treatment period to meaningfully influence 

children’s BMI z-score. The relatively small sample size is another limitation, 

limiting our ability to identify correlates of caregiver and family attendance. 

Despite a lack of significant findings associated with BMI z-score 

improvement and caregiver and family attendance, the results presented here 

highlight several important issues for treating pediatric obesity in a clinical 

setting. Few major differences were found between groups when classified by 

BMI z-score improvement status at the end of the treatment period, or when 

grouped by primary caregiver. This lack of significant results in caregiver and 

family attendance scores may indicate that a patient’s successful improvement in 

BMI z-score may have more to do with family factors not yet evaluated, rather 

than attendance and participation in treatment visits. However, the most 

remarkable results of this study link higher paternal caregiver and sibling 

attendance to improvement in BMI z-score over four-months. These findings have 
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major implications for the future of pediatric obesity intervention, and suggest 

that fathers and siblings may play a role in successful weight management. 

Conclusion 

Obesity is a complex issue with many contributing factors. Family-based 

behavioral treatments are recommended as the optimal approach to treatment 
22

, 

but there is little known about family participation in pediatric weight 

management programs and family factors that may influence behavior change. 

This study adds to the small body of literature in this area. The process of 

behavior change within families may be as complex as the obesity problem itself, 

and is unique for each patient. A family’s ability to engage in the behavior change 

process is likely influenced by their ability to manage stress, adapt to change, and 

work collectively towards goals. Few studies have investigated such family 

dynamics and the influence that family function and stress may play in family 

health and weight-related behavior change in obese children. As much research 

has focused on mothers and maternal inclusion in pediatric obesity treatment, 

exploring aspects of additional family members could lead to new avenues for 

weight management. Attendance from paternal caregivers and the patient’s 

siblings, however, should be the focus of future research efforts as these family 

figures may play an integral role in the behavior change process. 
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CHAPTER THREE: DISCUSSION 

Project Summary 

 

This study of caregiver and family attendance in a family-based, pediatric 

obesity treatment program provides further insight into factors that may or may 

not influence change in child weight outcomes after four months of intensive 

treatment. Consistent with other pediatric weight management programs, patients 

referred to Brenner FIT were severely obese, and are therefore at high risk for 

developing comorbidities and disabilities related to their weight 
27, 29, 112

. The 

majority of patients were racial/ethnic minorities, more than half were Medicaid 

recipients, and nearly a third of children and parents reported a history of mental 

health treatment. Though most children in Brenner FIT had multiple caregivers, 

more than one-fourth of patients were being raised by single caregivers, most 

often single mothers, without any assistance from additional caregivers. This 

profile of the Brenner FIT population should be considered when developing 

interventions to improve child weight outcomes, particularly in the context of the 

family, as family factors such as these may influence response to treatment.  

It has become increasingly apparent that fathers/paternal caregivers have 

been overlooked in public health, and evidence suggests that in the absence of 

paternal resources, the health of the mother and child may be at an increased risk 

117
. Research investigating child nutrition behaviors have indicated that certain 

family members are more influential than others depending on cultural context 
118

, 

and the focus on mother-child dyads should be expanded. Thus, experts in the 

field of child health and human development have indicated a need for research 

targeting the recruitment and retention of fathers and their children, as such novel 
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studies have the potential to inform the future of child health research 
117

. Our 

findings respond to this call for an increased focus on fathers and the family in 

child health research, and indicate that paternal caregivers and siblings may play a 

role in the treatment process. 

Many studies have described the relationship between child and parent 

weight status 
17, 18, 20, 26, 61, 66

, and several have shown strong associations between 

children and their paternal caregiver in particular 
64-69

. Until very recently, 

however, little evidence has existed to support the inclusion of fathers in pediatric 

obesity treatment for the improvement of child weight outcomes. Burrows et al 

concluded that targeting fathers in pediatric dietary interventions has the potential 

to improve a child’s dietary intake 
119

, and Hall et al found that children’s intake 

of fruit and poor-nutrient foods was related to their father’s 
120

. Encouraging 

fathers to be more physically active with their children has also shown promise 

for the reduction of weight in both fathers and their children 
121

, and other 

research indicates the influence that fathers have on sedentary behaviors, such as 

television viewing 
75

. This is the first study to identify a significant relationship 

between BMI z-score improvement and paternal caregiver and sibling attendance 

over four months of treatment. To our knowledge, no studies have investigated 

the role of siblings in pediatric obesity treatment programs, despite the known 

familial and environmental links. 
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Additional Analyses 

Given that the field of pediatric obesity is still in its infancy 
122

 and family-

based interventions have only recently become the standard treatment approach, 

there is little evidence to describe the role of family in treatment and what factors 

influence family behavior change in pediatric obesity treatment. Data obtained 

from this retrospective chart review indicate that families enrolled in Brenner FIT 

are predominantly racial/ethnic minorities, have low socioeconomic status, and 

many experience significant stressors related to finances, medical concerns, and 

relationships. Additionally, many families reported that the child had been a 

victim of teasing, and there were a higher-than-expected number reporting that the 

child had been physically, emotionally, or sexually abused. Given that so many 

families participating in treatment are dealing with multiple diverse stressors, 

their ability to participate in treatment visits and attempt behavior change in the 

home may be limited, as stress is known to influence family function 
116

. 

Theoretical frameworks such as the Double ABCX model, suggest that a 

“pile up” of stressors may influence a family’s ability to function 
104

, and has 

many implications for the study and treatment of pediatric obesity. By this model 

(Figure 1), caregiver and family responses to stressful events could lead to 

development of unhealthy habits and are dependent upon access to resources. 

Exposure to stress over time is also an important concept of this model, which is 

particularly pertinent to the purpose of this study, as participation in pediatric 

obesity treatment may increase burden on the family. Frequent and intense clinic 

visits, the necessity for modifying behaviors, and managing the costs associated 
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with attending treatment and making behavior change could all impose greatly on 

a family’s stress level.   

The Family Stress Model of Economic Strain (FSM) 
123-125

 is also relative 

to this concept, and proposes that financial stressors from low income leads to 

economic strain, strain in family relationships, emotional distress, and dysfunction 

in families. From a clinical perspective, such strain is likely to disrupt treatment 

participation and ability to modify behaviors in the home 
104

. Child and parent 

well-being are known to be associated 
126

, and given that obesity differentially 

impacts poorer populations 
127

, these stress factors should be considered in 

pediatric obesity treatment.   
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Figure 1: Double ABCX Model of Family Stress 

 

To further investigate the unique aspects of pediatric obesity treatment, we 

explored how outcomes may be influenced by caregiver and family stress, and the 

number of stressors reported by the family (the “pile up” of stress). Additional 

data were gathered and analyses were performed to address the following aims: 

1. Describe reports of stress, including number of reported stressors and stress 

specifically related to finances and medical issues, in families participating in 

pediatric obesity treatment. 

2. Describe history of teasing, physical/emotional abuse, and sexual abuse in the 

Brenner FIT population. 

3. Examine associations between socio-demographic variables and caregiver and 

family stress, reports of teasing, and abuse history in the child. 

Crisis 
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4. Determine if associations exist between outcomes (BMI z-score and 

attendance) with stress variables, reports of teasing, and abuse history during 

the first 4 months of a pediatric weight management program. 

For this analysis, we included all patients seen between November 7, 2007 

and October 12, 2011 (N=419). The study population was not different overall 

from our original analysis (Table 1). Data were extracted from the Brenner FIT 

clinical database and the EMR system utilized by Wake Forest Baptist Health 

(IDX Systems, GE Healthcare), by database query and chart abstraction as 

described in chapter 2. 

 Here we examine caregiver and child reports of overall stress, as well as 

specific reports of financial and medical stress, and relational stress among 

caregivers and between the child and caregiver(s). Upon their intake appointment, 

Brenner FIT counselors conducted interviews with each child and caregiver 

separately to assess psychological factors of the child and caregiver(s), and 

provide general impressions of family. Their evaluations indicated 42.3% of 

children had been teased about their weight, 15.3% had experienced suicidal 

ideation on at least one occasion, 11.7% had been victims of physical or 

emotional abuse, and 3.87% reported a history of sexual abuse (Table 1).  
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Bivariate analyses indicated no significant differences in BMI z-score 

improvement based on reports of teasing, physical abuse, sexual abuse, or suicidal 

ideation (Table 2).  

No significant associations were found based on report of more than one 

stressor by gender, insurance, race, or attrition status. Interestingly, no 

associations were revealed between report of financial status and insurance status 

or race, nor were there significant associations between medical stress and gender, 

insurance, or attrition status. Medical stress, however, was significantly associated 

with race (p=0.0139). 

Stress in child-caregiver relationships was not significantly associated 

with child gender, race, or insurance, but was significantly related to caregiver 

type (p=0.0175) (fewer reports of child-caregiver stress for children with multiple 

caregivers) and attrition status (p=0.0308) (fewer reports of child-caregiver stress 

in children who remained in the program). Stress in caregiver relationships was 

not associated with gender, race, insurance, caregiver type, attrition status, or 

improvement in BMI z-score at four months. 

T-tests indicated no differences in mean z-score change from intake to 

follow-up based on report of stress, though significant differences were found in 

BMI z-score improvement and report of any stress (0.0045). Report of any type of 

stress trended towards significance with mean parent attendance over four months 

(p=0.1155), where those who reported a stressor had higher mean attendance 
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(72.9% versus 67.5%). There were no bivariate associations with mean family 

attendance rate or family attendance score. 

Report of ‘other’ stress (non-specified stress) trended towards significance 

(p=0.1422) with BMI z-score improvement status, but was not associated with 

attrition, race, caregiver type, insurance, or gender. T-tests indicated nearly 

significant differences in mean number of reported stressors and attrition status 

(p=0.0614), where a higher number of reported stressors was related to drop-out.  

Logistic regression was performed to determine the relationship between 

BMI z-score improvement and stressors, including variables that may influence 

the association (BMI at intake, age at intake, primary caregiver, gender, race, and 

insurance status). A regression of the full model including all stressors was 

performed first, indicating a number of non-significant variables (report of other 

non-specific stress, child-caregiver relationship stress, caregiver relationship 

stress, medical stress). These variables were removed to improve the diagnostic fit 

of the model. In the final model (Table 3), the number of reported stressors was 

the only significant variable associated with BMI z-score improvement (OR: 

0.574, CI: 0.354, 0.931, p=0.0244), indicating that families who reported greater 

number of stressors had lower odds of not improving their BMI z-score after four 

months of treatment. An alternative analysis using BMI z-score difference as a 

continuous outcome in ANOVA and linear regression demonstrated no significant 

associations. These findings, though unexpected, indicate that in the presence of 

more stressors, families may be more motivated in treatment, which may lead to 

improvement in BMI z-score. Prior research has indicated that patients with 
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greater family stress have increased number of follow-up medical visits
116

, which 

may be because their stress increases the desire to receive treatment. As it relates 

to the Double ABCX model, families in obesity treatment who do not perceive 

their health as a stressor or an immediate threat to their well-being, may not 

sufficiently adapt to crises or make changes to unhealthy behaviors
104

.   

Future Directions 

Much remains to be discovered regarding family participation and the 

influence of family dynamics in weight management programs. This is an 

important area of investigation, as family-based treatments are the most 

recommended avenue for addressing pediatric obesity, and most interventions are 

still lacking true family-based approaches that include the child’s entire family 

unit. Viewing attendance as a proxy for caregiver and family participation in this 

thesis did not elucidate many significant findings related to improvement in BMI 

z-score. Existing literature, however, indicates that family factors such as 

parenting, stress, and communication do play a large role in pediatric obesity 

treatment, particularly as it relates to attrition and treatment outcomes
36, 113, 128

. 

Caregiver and family reports of relationship, financial, and medical stressors were 

high in this study, which reinforces the need to explore these parameters further. 

In future research, psycho-social determinants of family participation, and 

validated measures of family stress and function will be employed, particularly as 

it pertains to caregiver and sibling involvement in behavioral treatment, and the 

family’s ability to cope with stress. 
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 Other aspects of pediatric obesity treatment should also be explored, such 

as how families are engaged in treatment, what methods are employed to 

encourage participation from all family members, how treatment information is 

disseminated throughout the family system, and if family dynamics such as 

communication, flexibility, and cohesion influence families’ ability to make 

behavioral changes.  
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Table 1: Characteristics of Brenner FIT Participants 

 

 

Characteristics (n=419) % (n) 

Gender 

Male 43.2% (181) 

Female 56.8% (238) 

Weight Status, mean ± SD 

BMI, kg/m
2
, mean ± SD 36.0 ± 8.7 

BMI z-score, mean ± SD 2.56 ± 0.5 

Race/Ethnicity  

Caucasian 44.6% (189) 

African American 32.5%(133) 

Hispanic/Latino 17.9% (75) 

Other 5.1% (22) 

Primary Language (n=418) 

English 86.6% (362) 

Spanish 13.2% (55) 

Other 0.2% (1) 

Insurance (Socioeconomic Status) 

Commercial 36.0% (151) 

Medicaid 60.1% (252) 

Other 3.8% (16) 

Stressors Present in Family 

Report of Any Stress (n=419) 85.2% (357) 

Child-Caregiver Stress (n=414) 37.2% (154) 

Caregiver Relationship Stress (n=402) 57.0% (229) 

Financial Stress (n=393) 43.8% (172) 

Medical/Health Stress (n=390) 22.6% (88) 

Other Stress (n=419) 11.9% (50) 

Mental Health 

Child History of Treatment (n=397) 31.7% (126) 

Child in Treatment (n=398) 17.3% (69) 

Parent History of Treatment (n=389) 30.9% (120) 

Parent in Treatment (n=389) 15.4% (60) 

Teasing (n=419) 42.3% (177) 

Physical Abuse (n=419) 11.7% (49) 

Sexual Abuse (n=419) 3.9% (16) 

Suicidal Ideation (n=419) 15.3% (64) 
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Table 2: Population Characteristics by BMI z-score Improvement 

Variable Z-Score Not 

Improved (N=75) 

Z-Score 

Improved 

(N=144) 

p-value 

Age at Intake, mean yrs ± SD 12.0 ± 2.9 11.5 ± 3.7 NS 

BMI at Intake, mean kg/m
2 

± SD 35.8 ± 8.5 35.2 ± 8.9 NS 

BMI z-score at intake, mean ± SD 2.5 ± 0.5 2.6 ± 0.5 NS 

Gender, % (N) 

     Male 44.0% (33) 47.9% (69) NS 

     Female 56.0% (42) 52.1% (75) 

Race/Ethnicity 

     Caucasian 45.3% (34) 50.0% (72) NS* 

     African-American 22.7% (17) 22.9% (33) 

     Hispanic 26.7% (20) 21.5% (31) 

     Other 5.3% (4) 5.6% (8) 

Parent/Caregiver Structure 

     Single Caregiver 26.7% (20) 20.8% (13) NS 

     Multiple Caregivers 73.3% (55) 79.2% (114) 

Insurance (n=216) 

     Commercial 40.0% (30) 46.8% (65) NS* 

     Medicaid 58.7% (44) 51.1% (71) 

     Other 1.3% (1) 2.2% (3) 

Number of Reported Stressors 2.0 ± 0.7 2.4 ± 0.9 0.0006† 

Child-Caregiver Stress (n=218) 

     No Child-Caregiver Stress 59.5% (44) 50.7% (73) NS 

     Child-Caregiver Stress  40.5% (30) 49.3% (71) 

Caregiver Relationship Stress (n=205) 

     No Caregiver Stress 41.4% (29) 35.6% (48) NS 

     Caregiver Stress 58.6% (41) 64.4% (87) 

Teasing 

     No History of Teasing 19.61% (40) 38.2% (78) NS 

     History of Teasing 14.7% (30) 27.5% (56) 

Abuse 

     No History of Abuse 31.6% (65) 57.3% (118) NS 

     History of Abuse  2.9% (6) 8.3% (17) 

Sexual Abuse 

     No History of Sex Abuse 33.0% (68) 63.1% (130) NS* 

     History of Sex Abuse 1.5% (3) 2.4% (5) 

Suicidal Ideation 

     No history of Suicidal Ideation 30.2% (54) 54.8% (98) NS 

     History of Suicidal Ideation 3.4% (6) 11.7% (21) 
*Fisher’s Exact Test used due to cell values less than 5 

†Denotes significance; p<0.05 
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Table 3: Odds Ratio Estimates of Number of BMI Z-Score and Number of 

Reported Stressors 

Variable Odds 

Ratio 

95% Confidence 

Interval 

p-value 

Age at Intake 1.008 0.957, 1.049 0.8883 

BMI at Intake 1.002 0.897, 1.134 0.9238 

Gender (Male vs Female) 1.516 0.789, 1.910 0.2114 

Race (White vs Minority) 1.050 0.209, 1.262 0.7422 

Insurance  

(Commercial vs Medicaid) 

1.086 0.087, 1.823 0.8500 

Primary Caregiver 

(Single vs Multiple) 

1.075 0.472, 2.448 0.8636 

Financial Stress 2.066 0.991, 4.309 0.0530 

Number of Stressors Reported 0.574 0.354, 0.931 0.0244† 
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