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ABSTRACT OF THE DISSERTATION  

ISOLATING CRITICAL COMPONENTS OF A PEDIATRIC OBESITY 

INTERVENTION: DOES IT REALLY TAKE A VILLAGE? 

by  

Jennifer Coto 

Florida International University, 2020 

Miami, Florida 

Professor Paulo Graziano, Major Professor 

The current work examined healthy lifestyle interventions in different settings and their 

associated child and parent outcomes. Specifically, the first study examined, via a 

randomized trial, the efficacy of the Healthy Lifestyle Summer Camp and Parenting 

program (HLSC+HLPP) compared to the Health Lifestyle Summer Camp (HLSC) on 

improving child and parent health outcomes as well as mechanistic outcomes. Various 

anthropometric, fitness, nutrition, home environment, and parenting outcomes were 

collected for both children and their parent pre- and post-intervention. Results indicated 

that both HLSC+HLPP and HLSC were feasible and acceptable. There were no 

statistically significant differences between groups, however, both groups did 

demonstrate improvement. Specifically, there was a decrease in child Body Mass Index 

(BMI) z-score and increase in child fitness and parental monitoring after the intervention 

for both groups. Moreover, there were improvements in nutrition in HLSC+HLPP and 

improvements in physical activity and parenting stress in HLSC. These findings highlight 

the feasibility, acceptability, and improvement of child health outcomes after both the 

HLSC+HLPP and HLSC. Future research should examine group differences during a 
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follow-up period. Utilizing an open trial, the second study examined the feasibility, 

acceptability, and initial promise of implementing the Healthy Lifestyle Parenting 

Program (HLPP) within a community setting. Measures were identical to that of Study 

One. Findings indicated that the HLPP was feasible and highly acceptable among 

participating families. Improvements were found in child nutrition knowledge and family 

frequency of sedentary activity. Additionally, 50% of children showed clinically 

significant changes in BMI z-score. These findings highlight that a parent-based obesity 

intervention implemented in a community setting may contribute to positive health 

changes in children. However, given recruitment and retention difficulties noted, finding 

convenient ways for families to participate is of utmost importance. 
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I. INTRODUCTION OF STUDIES 

The current dissertation project consisted of two studies focusing on healthy 

lifestyle interventions in different settings and the improvement of child and parent 

outcomes following the interventions.  

The first study used a randomized trial design to examine the efficacy of the 

Healthy Lifestyle Summer Camp and Parenting program (HLSC+PP) compared to the 

Health Lifestyle Summer Camp (HLSC) on improving child and parent health outcomes 

as well as mechanistic outcomes (e.g., family home environment, family healthy habits, 

parenting strategies, and feeding practices). 

Utilizing an open trial, the second study examined the feasibility, acceptability, 

and initial promise of implementing the Healthy Lifestyle Parenting Program (HLPP) 

within a community setting.  
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II. INTRODUCTION 

Prevalence and Public Health Impact of Obesity  

Pediatric obesity represents a significant public health concern, with 

epidemiological research indicating that 31.8% of children between the ages of two and 19 

years are overweight (Body mass index [BMI] between the 85th and 95th percentile) or 

obese (BMI ≥ 95th percentile age and sex; Ogden et al., 2014). Rates of pediatric obesity 

are especially high among children from underrepresented racial and ethnic minority 

backgrounds, with recent estimates as high as 38.9% (Ogden et al., 2014). Hispanic 

children between the ages of 6-and-11-years old are particularly affected with the 

prevalence rates of overweight and obesity at 46.2% compared to 29.4% for non-Hispanic 

white children (Ogden et al., 2014). Furthermore, previous research has noted that obese 

Hispanic children have more metabolic problems (e.g., insulin resistance, elevated liver 

enzymes) compared to obese white children (Goran et al., 2002; Schwimmer et al., 2005). 

In addition to its considerable increase in prevalence over the past decade (Ogden et 

al., 2012), pediatric obesity is associated with a variety of health problems, including 

increased risk for metabolic syndrome, cardiovascular disease, skeletal abnormalities, 

pulmonary problems, and psychosocial difficulties (Daniels, 2006; Stradmeijer et al., 

2000). Furthermore, children who are obese are more likely to require health services in 

comparison to children who are at a healthy weight (Cuttler et al., 2008). As a result, 

annual direct costs of pediatric obesity are estimated at $13.37 billion nationally (Biener et 

al.,2017), and costs are predicted to increase due to the high stability of pediatric obesity 

into adulthood (Whitaker et al., 1997; Deshmukh-Taskar et al., 2006; Ward et al., 2017).  
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In an effort to help reduce the rates of obesity among children, numerous 

interventions have been created including parent-, child-, and family-based approaches. 

Previous work has identified parents as a mechanism of change, suggesting that parental 

involvement in a pediatric obesity treatment is key in producing lasting changes in the child 

(Hesketh & Campbell, 2010; Resnicow et al., 2015). The Familial Approach to the 

Treatment of Childhood Obesity: Conceptual Model (Golan and Weizman, 2001) posits 

that changes in child weight status are achieved by parental cognitive and behavioral 

change (e.g., enhancing knowledge about nutrition, increasing parenting self-efficacy) as 

well as environmental change (e.g., creating opportunities for physical activities). 

Current Interventions 

 Parent-based Interventions. Parent-based obesity interventions target the parent as 

the agent of change for intervening on their child’s health outcomes. The interventions can 

be group-based or individual, involve different treatment content (e.g., nutrition and 

physical activity education, behavioral management strategies), range in length (nine 

weeks-four years), and include varying ages (3-17 years of age; Niemeier et al., 2012; 

Skouteris et al., 2011). While parent-based obesity interventions are available for both 

children and adolescents, the focus of the current study is on elementary school age 

children, given the potential greater role of parents in this age group. For a review of 

parent-based interventions that includes older children, please see Niemeier et al., 2012.  

Parent-based obesity interventions have demonstrated positive health outcomes for 

children (Hingle et al., 2010; Mazzeo et al., 2014). Specifically, the High 5 for Preschool 

Kids (H5-KIDS) program showed improvements in child fruit and vegetable intake when 

the parents improved their own fruit and vegetable intake (Haire-Joshu et al., 2008). Also, a 
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motivational interviewing intervention conducted over two years by primary care providers 

and registered dietitians aimed at parents of children ages two-to-eight years who were 

overweight, demonstrated a statistically significant BMI percentile reduction in children in 

the intervention group compared to usual care (Resnicow et al., 2015). Similarly, Golan, 

Kaufman, & Shahar (2006), found that a 12-session parent-based intervention led to greater 

improvements in child BMI compared to the combined parent and child group. However, 

the aforementioned parent and child intervention did not include components specific for 

children and therefore it is questionable whether this could be classified as a true parent and 

child intervention. Additionally, a 10-week parenting intervention for parents of children 

four-to-six years of age demonstrated that a parent-only treatment had a greater reduction 

in BMI z-score than their standard family treatment (parent and child attended two 

individual visits with a pediatrician and two visits with a pediatric nurse over the course of 

12 months; Ek et al., 2019). Also, Janicke et al. (2008) demonstrated similar improvements 

in children 8-to-14-years of age at 10-month follow-up after a 16-week obesity intervention 

in both a parent-only intervention and family-based intervention compared to a control 

group. 

Furthermore, a systematic review of obesity interventions during the preschool 

period concluded that modifying parental variables might be beneficial in obesity 

prevention (Skouteris et al., 2011). Similarly, a systematic review of parent-only pediatric 

obesity interventions in children aged 5-11 years concluded that parent-only interventions 

are an effective treatment option when compared with a wait list control (Loveman et al., 

2015). However, these reviews both noted methodological limitations in the studies, 

including insufficient follow-up analyses, and called for properly designed longitudinal 
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studies. Further limitations of parent-based interventions include timely intervention length, 

small sample sizes, and poor attrition (Niemeier et al., 2012; Ek et al., 2019; Loveman et 

al., 2015). Thus, there is still a considerable amount of research to be conducted to clarify 

the role of parents in reducing pediatric obesity. A reasonable alternative would be to focus 

on the child in an obesity intervention.  

Child-based Interventions 

 Camp Interventions. On the opposite continuum of parent-based interventions are 

child-based interventions, which can occur in numerous settings (e.g., camp, school, after-

school) and can include a combination of treatment components. Specifically, in weight 

loss camp interventions, the curriculums may vary, yet most include some components of a 

dietary intervention, increased physical activity, and cognitive behavioral treatment (Gately 

et al., 2005; Walker et al., 2003; Barton et al., 2004). Camp interventions tend to focus on 

older children (Kirschenbaum, 2010) and range in intervention length (two-eight weeks; 

Gateley et al., 2005). Studies have shown promising results, with reductions in BMI and 

improvements in dietary behaviors (Gately et al., 2000; Walker et al., 2003; Quinlan et al., 

2009). For example, following an 8-week residential summer camp which focused on 

increasing physical activity, calorie restriction, and health education, there was a significant 

reduction in BMI and weight loss that was maintained at four-month follow-up in a sample 

of 12-year-olds (Gately et al., 2000). Likewise, a four-week weight loss camp showed 

reductions in BMI and improvements in self-esteem and global self-worth in a sample of 

13-year-olds (Walker et al., 2003). The residential camp also restricted calories based on 

the child’s basal metabolic rate and encouraged parents to visit for a weekend to experience 

the camp firsthand (Walker et al., 2003). Additionally, the Forever-Fit Summer Camp 
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(FFSC), a six-week day camp for 8-to-12-year old children, found significant 

improvements at the end of the intervention in BMI, waist circumference, and fitness 

(Mikati et al., 2020). Furthermore, previous research has demonstrated significantly greater 

reductions in BMI z-score in 11-to-15-year old children who participated in an eight-week 

camp versus a four-week camp (Huelsing et al., 2010).  

Overall, weight loss camps have demonstrated improvements in the health 

outcomes of children and adolescents (Huelsing et al., 2010; Mikati, et al., 2020). Despite 

the favorable physical and socioemotional improvements, weight loss camps typically do 

not include comprehensive parent components which as mentioned, might be beneficial in 

pediatric obesity interventions. For example, one study allowed parents to visit the camp 

for a weekend and provided informational packets, however, they did not intervene directly 

with the parents (Walker et al., 2003). Additionally, weight loss camps can be expensive 

and not easily accessible to the general public (Kirschenbaum, 2010).  

After-school Programs. Over ten million children participate in afterschool 

programs in the United States (Alliance, 2014), making the afterschool setting an 

advantageous location for obesity interventions. Furthermore, afterschool programs are an 

ideal setting for obesity interventions given the already intact resources, such as facilities, 

organizational structure, and rapport with families.  

Multiple studies have shown positive changes in child health behaviors following 

after-school obesity interventions (Davis et al., 2011; Annesi & Vaughn, 2011; Howe et al., 

2011; Glabska et al., 2019). Specifically, in a sample of eight-year-old children, the 

Medical College of Georgia FitKid Project showed reductions in percentage of body fat 

and a greater relative reduction in heart rate response to a step test in those who participated 
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in the eight-month program versus a control group (Yin et al., 2005). Shorter length 

interventions have also been successful. For example, nine-year-old participants in a 12-

week gardening, nutrition, and cooking program (LA Sprouts) showed reductions in BMI 

and diastolic blood pressure as well as increases in dietary fiber intake compared to the 

control group (Davis et al., 2011). Additionally, a pilot program focused on 8-to-17-year 

old children in a Boys and Girls Club afterschool program demonstrated significant pre-to-

post improvements in self-efficacy and motivation for physical activity, and attendance was 

correlated with decreased BMI z-scores (Wieland et al., 2020). Similar results were found 

in an after-school program targeting 6-to-17-year old girls, Aggie Play, where girls in the 

intervention group demonstrated improvements in fitness as well as physical activity self-

efficacy compared to the control group (Post & Palacios, 2019). Furthermore, the Go-Girl-

Go (GGG) intervention demonstrated within-subject improvements in minutes of 

moderate-to-vigorous activity in elementary school girls after a 12-week program (Huberty 

et al., 2014). 

 Regardless of the encouraging results, after-school programs still face many 

challenges. For example, lack of parental involvement and transportation home, as well as 

insufficient funding for additional staff, which hinders the inclusion of all children. 

Additionally, there are methodological limitations in the after-school obesity program 

literature, such as, not tracking session attendance (Huberty et al., 2014), lack of a control 

group (Wieland et al., 2020), and non-randomized trials (Davis et al., 2011; Huberty et al., 

2014).  

School-based Interventions. School-based obesity interventions largely focus on 

prevention, targeting all students. The emphasis of school-based interventions is typically 
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on intervening at the child level, and usually do not include significant parent components 

(Coleman et al., 2005; Sahota et al., 2001). The length of interventions ranges from one 

week to four years, and grade levels span the full range from kindergarten through 

Highschool (Katz et al., 2005; Kropski et al., 2008).  

The literature on the efficacy of school-based programs is mixed. Robinson (1999) 

found reductions in child BMI after a school-based intervention focused on minimizing 

screen time. Similarly, using the Coordinated Approach to Child Health program (CATCH; 

Luepker et al., 1996), Coleman et al. (2005) found that children in the intervention schools 

had healthier weights at the end of the program compared to children in the control schools. 

Additionally, the Motivating Adolescents with Technology to CHOOSE Health (MATCH) 

program targeted middle school children and demonstrated that four years post-

intervention, students participating in MATCH had significantly lower BMI z-scores as 

well as lower self-reported intake of unhealthy foods (e.g., sweetened beverages and 

snacks) compared to the control group (Lazorick et al., 2016).  

Conversely, another study found that there were no reductions in child BMI after a 

year-long school-based intervention that included school action plans designed to promote 

healthy behaviors (Sahota et al., 2001). Likewise, the Lunchpower intervention provided to 

3rd-5th graders (Donnelly et al., 1996) which included healthy changes to school lunches, 

nutrition education and improvements in physical education over a two-year period, did not 

demonstrate significant improvements in anthropometric or metabolic measures. 

Additionally, the West Midlands ActiVe lifestyle and healthy Eating in School children 

(WAVES) intervention targeted 5-to-6-year old children and their families in a yearlong 
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school-based intervention, and did not find any group differences on anthropometric, 

dietary, or physical activity outcomes compared to the control group (Adab et al., 2018).  

Given some of these mixed results, it may be the case that the lack of improvements 

in child health outcomes following a school-based intervention is related to the absence of 

parental involvement. In fact, the literature suggests that including both children and 

parents improves treatment outcomes (Wrotniak et al., 2004; Epstein et al., 1990; 

Yackobovitch-Gavan et al., 2018).  

Family-based Interventions. Family-based interventions for pediatric obesity focus 

on a variety of elements, including parental support, family functioning, improving eating 

patterns in the child and parent, and the home environment (Ebbeling et al., 2009). 

Children and adolescents (2-15 years) and their parents comprise family-based 

interventions which can last in duration from four weeks to two years (Sung Chang et al., 

2013). Treatment can be provided in family groups where both parents and children are 

present or concurrent parent and child groups (Sung Chang et al., 2013) 

There is a strong evidence base for the efficacy of family-based interventions 

(Epstein et al., 2007; Collins et al., 2011; Berry et al., 2014; Yackobovitch-Gavan et al., 

2018). Specifically, the Summer Healthy-Lifestyle Intervention Program (HIP), which 

consists of the Healthy Lifestyle Summer Camp and Parenting program (HLSC+HLPP), 

was effective in improving and maintaining both child and mothers' healthy-habits and 

children's nutritional knowledge and fitness via a combined summer camp and parenting 

group intervention in a sample of four-eight-year old children (Graziano et al., 2017). 

Despite the demonstrated efficacy of this program, there was not a control group included 

in the sample and therefore only within-subjects analyses were conducted. Furthermore, a 
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family-based obesity intervention, Healthy Dads Healthy Kids, focused on fathers and 

children ages 4-to-12- years of age, demonstrated improvements in paternal BMI, child 

BMI z-score and several other health outcomes (Morgan et al., 2019). Similarly, the 

Parenting Eating and Activity for Child Health study (PEACH), a program which includes 

a parent group as well as a child group for children 5-to-11 years, showed improvements in 

BMI z-score, eating behaviors and physical activity after the intervention (Moores et al., 

2018). Yet, neither Healthy Dads Healthy Kids nor PEACH included a comparison group 

and therefore results can be the result of regression to the mean. Additionally, the Special 

Turku Coronary Risk Factor Intervention Project (STRIP) documented improvements in 

dietary intake and cardiometabolic risk factors in children compared to a control group 

(Niinikoski et al., 2007). However, the comparison group did not include a parent-only 

group and therefore they were unable to tease apart which components of the intervention 

(e.g., parent-focused or child-focused) contributed to the improvements in health outcomes.  

Thus, the literature has identified that family-based interventions can be effective in 

improving child health outcomes. Yet, there is a significant gap in identifying which 

components specifically are responsible for the improvements in child health, especially 

within underserved populations. Aside from who the treatment targets, there are many 

factors that contribute to pediatric obesity, which may play a role in the effectiveness of an 

obesity intervention. 

Mechanisms of Obesity 

Nutrition 

 Dietary Intake. Consumption of high-calorie foods (Doak et al., 2006) and lack of 

consumption of fruits and vegetables are related to childhood obesity (Lin & Morrison, 
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2002). Additionally, sugar-sweetened beverage consumption and increased consumption of 

snacks are associated with increased body mass index in children (Moreno & Rodriguez, 

2007; Ludwig et al., 2001; Zizza et al., 2001). Most obesity interventions focus on reducing 

the intake of high-calorie foods and increasing consumption of fruits and vegetables 

(Graziano et al., 2017; Castro et al., 2013; Epstein et al., 2001). Although making changes 

in dietary intake is an important component of weight reduction, knowledge of the 

appropriate foods to consume is imperative to success.  

 Nutrition knowledge. Nutrition knowledge can be difficult to define as it is a 

multifaceted construct. For example, assessment of nutrition knowledge can include 

knowledge of micro or macronutrients, distinguishing the healthfulness of foods, and 

identifying the parts of a nutrition label (Worsley, 2002). Regardless of how one defines 

nutrition knowledge, previous research has demonstrated an association between nutrition 

knowledge and health outcomes.  

Increases in nutrition knowledge has been associated with positive dietary changes 

in young children and adolescents (Fahlman et al., 2008; Baskale & Bahar, 2011). In a 

study conducted with middle-school children, a one-month nutrition curriculum was found 

to be effective compared to a control group at improving nutrition knowledge as well as 

increasing fruit and vegetable intake and reducing junk food consumption (Fahlman et al., 

2008). Similarly, a six-week nutrition education curriculum demonstrated improvements in 

nutrition knowledge and preferences for fruits and vegetables compared to a control group 

in a sample of second grade children (Schmitt et al., 2018). Additionally, in a study 

conducted with preschoolers, nutrition knowledge increased following a year-long nutrition 

intervention and there was an increase in consumption of healthy snacks, white meat and 
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fish, fruits, and green leafy vegetable and root vegetables compared to a control group 

(Baskale & Bahar, 2011). Furthermore, children who participate in nutrition education 

programs show improvements in anthropometric measurements and fitness. Specifically, 

Lee et al. (2009) showed decreases in fourth graders percent body fat and waist-to-hip ratio 

following a five-month nutrition education program. Additionally, increases in fitness and 

decreases in body mass index z-scores were seen in young children after an eight-week 

summer camp intervention where nutrition education was provided (Graziano et al., 2017). 

Given the relationship between nutrition knowledge and child health, targeting child 

nutrition knowledge is an important component of an obesity intervention. However, the 

literature is unclear how to best target such knowledge, whether thru the child or parent.  

Physical Activity/Sedentary Behaviors. Energy expenditure (number of calories 

burned each day) is a key factor in balancing daily total energy. Sedentary behaviors, such 

as screen time, have been found to be associated with childhood obesity (Doak et al., 2006; 

Lobstein et al., 2004; Danner, 2008; Epstein et al., 2008). Specifically, Gortmaker et al. 

(1996) found that children watching television five or more hours a day were five times 

more likely to be overweight than children who watched less than two hours of television 

per day. Additionally, sedentary behavior has been linked to increased exposure to 

advertising of high-fat foods as well as increased snacking (Coon & Tucker, 2001; Taveras 

et al., 2006; Utter et al., 2006). Moreover, reductions in sedentary behavior are associated 

with increases in physical activity (Epstein et al., 1995). Specifically, in a study conducted 

with obese children ages 8-12 years old, when time spent in sedentary behavior was 

reduced, the children reallocated their time to participating in physical activity (Epstein et 

al., 1995). Additionally, in a study of girls aged 14-to-18 years, those in the intervention 
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group reduced time spent in sedentary behaviors and increased physical activity compared 

to the control group (Staiano et al., 2017). Similarly, a 12-week exercise program showed 

improvements in physical activity and reductions in sedentary behavior at 6-month follow-

up (Gow et al., 2016). Moreover, a recent review of the effects of screen time on child and 

adolescent health suggests that higher levels of screen time are associated with multiple 

poor health outcomes, such as, poor diet, adiposity, and mental health problems (Stiglic & 

Viner, 2019). Physical activity and sedentary behavior habits are worsened by an 

obesogenic environment.  

 Obesogenic environment. Obesogenic environments are a contributing factor to the 

childhood obesity epidemic. Low availability of healthy foods and high concentration of 

fast food restaurants are associated with lower quality diets (Jetter & Cassady, 2006; 

Walker et al., 2010). Additionally, larger portion sizes have been associated with greater 

energy intake (Ello Martin et al., 2005). Furthermore, Hawkes and colleagues (2015) 

recommend that pediatric obesity prevention programs should include changes to the food 

and consumer environment, such as, the price of food products and marketing. In terms of 

physical activity, a lack of safe physical activity environments and lack of accessible parks 

and recreational areas are associated with childhood obesity (Davison & Birch, 2001; 

Gordon-Larsen et al., 2006; Sahoo et al., 2015). Moreover, a review of current obesity 

interventions suggests that interventions should alter the environment, such as, improving 

the physical education program in schools (Doak et al., 2006) and incorporate parenting 

factors (Gerards et al., 2011).  
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Parenting  

Strategies. Positive and negative dimensions of parenting strategies are related to 

overall parenting styles, of which authoritative (high demand, high warmth) is optimum 

(Baumringd, 1966). Parenting styles have been associated with multiple child health 

outcomes (Kremers et al., 2003; Rhee et al., 2006; Gerards et al., 2011). Specifically, in a 

study examining parenting styles and weight status, children with parents who had an 

authoritarian parenting style (high demand and low warmth) had the greatest risk of being 

overweight two years later compared to an authoritative parenting style (Rhee et al., 2006). 

Additionally, children with parents who were permissive or neglectful also had an 

increased risk of obesity compared to parents with high demand, sensitivity, and 

involvement (Rhee et al., 2006). Similarly, in a study of 6-to-12-year old children and their 

mothers, results demonstrated that children who were obese had more authoritarian and 

permissive mothers than children who were not obese (Pace et al., 2019). Also, mothers of 

preschool children with an authoritarian parenting style had children with 4.71 greater odds 

of being overweight or obese compared to children with mothers with an authoritative 

parenting style (Yavuz & Selcuk, 2018). Furthermore, interventions which focus on 

parenting styles as the mechanism of change (and supplement with physical activity and/or 

nutrition education) have been found to be effective in improving weight outcomes in 

children (Gerards et al., 2011). A review of obesity interventions suggests that an 

authoritative parenting style in particular is an effective parenting strategy that supports 

healthy weight in children (Gerards et al., 2011). It may be the case that parents who are 

more sensitive and cognizant of their child’s emotional needs foster an independence in 

children in terms of regulating their own eating.  
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Child feeding practices. Pressure to eat (i.e., requesting that the child eat everything 

on their plate), excessive parental control and restriction (i.e., limiting access to certain 

foods) of child feeding has been associated with increased consumption of food higher in 

fat (Vollmer & Baietto, 2017; Zive et al., 1998; Birch et al., 2003) as well as with child 

weight (Birch et al., 2003). Furthermore, using high-calorie foods as a reward can 

contribute to an unhealthy relationship with food. For example, pairing an unhealthy food 

as a reward for a behavior can lead to a preference for the unhealthy food (Savage et al., 

2007). Additionally, in a systematic review, using food as a reward was found to be 

positively correlated with unhealthy eating in children (Yee et al., 2017). Overall, child 

feeding practices are associated with poor child health outcomes and can contribute to the 

learning of unhealthy behaviors. The home environment is an essential location for 

demonstrating healthy and unhealthy behaviors.  

Home environment. Children are twice as likely to be overweight adults if they 

have a parent that is overweight, regardless of their own weight status (Whitaker et al., 

1997). Part of the association between childhood and adult obesity may be due to genetic 

influences and also shared lifestyles within the home (Hendrei et al., 2011). For instance, 

overweight mothers are more likely to give their children unhealthy snacks compared to 

mothers with lower weight status (Sherman et al., 1992). Similarly, previous research has 

found that mothers who are heavier and have a more emotional and external (eating in 

response to an outside stimuli) eating style, have a less healthful home environment 

(Schrempft, et al., 2016). Parental role modeling also plays an important role in childhood 

obesity. For example, in a study of children five-seven years old, children who had parents 

that were consuming the recommended amount of fruit and vegetable servings per day 
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were ten times more likely to also be consuming the recommended amount of fruits and 

vegetables per day compared to parents who were not (Coto et al., 2019). Additionally, 

compared to healthy weight mothers, mothers who are obese have a less healthy home 

environment and demonstrate less modeling of healthy eating (Haycraft et al., 2017). 

Furthermore, children might be motivated to eat healthy foods via repeated exposure of 

healthy foods that their parents are eating (Davison & Birch, 2001). Moreover, a recent 

review of Latino family’s home environment influences on childhood obesity identified 

that parental influences, including parent feeding practices and parental modeling, was one 

of the main factors across the literature contributing to a less healthy home environment 

and childhood obesity (Ochoa & Berge, 2017). 

Study 1: The Current Study 

As noted above, the literature has acknowledged that family-based interventions 

can be effective in improving child health outcomes. However, there is a significant gap 

in the literature due to methodological limitations (e.g., lack of control groups) as well as 

lack of comparison groups (e.g., parent-only, or child-only- interventions) that would 

allow us to tease apart which components of the family-based interventions (e.g., parent-

focused or child-focused) contribute to the improvements in health outcomes. The 

Healthy Lifestyle Summer Camp and Parenting program (HLSC+HLPP) is a family-

based health intervention that includes child-focused and parent-focused components that 

can be implemented alone or together (Graziano et al., 2017). Given the aforementioned 

gaps in the literature and the flexibility of the Healthy Lifestyle Summer Camp and 

Parenting program (HLSC+HLPP), the purpose of the current study was to examine, via 

a randomized trial, the efficacy of the Healthy Lifestyle Summer Camp and Parenting 
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program (HLSC+HLPP) compared to the Health Lifestyle Summer Camp (HLSC) on 

improving child and parent health outcomes. Additionally, we examined changes in 

mechanistic outcomes [e.g., family home environment, family healthy habits (i.e., 

nutrition, physical activity), parenting strategies, and feeding practices]. In accordance 

with previous research (Graziano et al., 2017; Huelsing et al., 2010; Kirschenbaum et al., 

2007), we expected that families in both interventions would have similar improvements in 

health outcomes (e.g., BMI and fitness) from pre-treatment to post-treatment assessment. 

However, at three-month follow-up, we expected that families in HLSC+HLPP would have 

better maintained their improvements in BMI and fitness compared to families in HLSC, 

given the documented role of parents in child weight loss (Golan et al., 2006; Graziano et 

al., 2017). Within the mechanistic outcomes, given the focus on parents in the 

HLSC+HLPP, we expected that families who completed HLSC+HLPP would experience 

significantly greater gains on parent-driven outcomes [e.g., family home environment, 

family healthy habits (i.e., nutrition, physical activity), parenting strategies, and feeding 

practices] at post-treatment and at three-month follow-up compared to families in HLSC 

who did not receive the parenting group.  
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III. STUDY 1: METHOD 

Participants and Recruitment 

Following institutional review board approval (IRB-19-0163), recruitment was 

conducted at local schools during health screenings where graduate students measured 

children’s BMI and provided parents with results and camp brochures. Also, camp 

brochures were displayed in the waiting rooms of local children’s hospitals, pediatrician’s 

offices, and libraries. Additionally, study staff promoted the summer camp at elementary 

school open houses and community resource fairs. Interested parents called the study 

center (n = 57) and spoke with study staff who described the study and scheduled them 

for a screening appointment to determine eligibility. Families were eligible if a) the child 

was between four and nine years of age; b) the child had a BMI ≥ the 85th percentile for 

weight based on the Centers for Disease Control and Prevention age/gender norms; c) the 

parent spoke and understood English/Spanish; and d) the family was able to participate in 

an eight-week summer camp and parenting program. Families were excluded if the child 

had dietary or exercise restrictions, was previously diagnosed with a developmental delay 

or pervasive developmental disorder, was on medication that may affect weight loss/gain, 

or was enrolled in another weight control or exercise program. Figure 1 provides a 

CONSORT Flow diagram detailing participant recruitment and participation. 

Thirty children were randomized to either the HLSC+HLPP or HLSC treatments. 

Six families did not participate in the intervention (reasons for not participating included: 

moved to another city, no show, planned vacation). The final sample consisted of 24 

children (Mage = 6.17 years; 58.3% male; 87.5% Hispanic/Latino; n = 2 diagnosed with 

Attention-Deficit/Hyperactivity Disorder) classified as overweight (n = 7) or obese (n = 
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17) and their caregivers (Mage = 39.67 years; 100% female; 83.3% Hispanic/Latino; see 

Table 1). Mean family annual income was $36,401.84.  
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Figure 1. Study One and Two CONSORT Flow Diagram 

 

 

 

 

 

 

Randomized (n = 30) 

Enrollment 

Flyers Distributed n = 1,354 
Social media blasts (CCF listserv, CCF Facebook, Self-Reg database, 

Facebook mom groups, Town of Miami Lakes listserv)  
Health screener n = 5 ; Open house n = 3; Children’s Trust Fair 

Assessed for eligibility (n = 57) 
Excluded n = 27 
   Not meeting inclusion criteria n = 8 

   No longer interested n = 5 

   Other reasons: Lives too far n = 5; lost 
contact n = 5; not available during 
camp dates n = 4 

Recruitment 

Assessed for eligibility (n = 
71) 
Excluded n = 53 
   Not meeting inclusion 

criteria n = 12 
   No longer interested n = 

11 
   Other reasons: Lives too 

far n = 3; lost contact n 
= 17; no show to first 
group n = 4; not 
available during group 
dates/times n = 6 

Completed redcap & health n 
= 8 
Completed redcap only n = 2 
Lost to follow-up n = 0 

HLSC + HLPP 
Allocated to intervention 
n = 16 
 Received intervention 

n = 11  
 Did not receive 
intervention n = 5 
(moved, no-show) 

Completed redcap & health n = 8 
Completed redcap only n = 1 
Lost to follow-up n = 4 (moved, 
no-show) 
 

HLSC 
Allocated to intervention n = 
14 
 Received intervention n = 

13   
 Did not receive 

intervention n = 1 
(planned vacation) 

Baseline 

3mth Follow‐Up 

Completed n = 10 
Lost to follow-up n = 0 
Discontinued intervention n 
= 1 (no show) 

Completed n = 13 
Lost to follow-up n = 0 
Discontinued 
intervention n = 0 

Post 

HLPP 
Allocated to intervention n = 18 
 Received intervention n = 12 
 Did not receive intervention n = 

6 (drive time, newborn, no-
show) 

Completed n = 8 
Lost to follow-up n = 0 
Discontinued intervention n = 4 
(too far, too late) 

Completed n = 8 
Lost to follow-up n = 0 

Baseline 

3mth Follow‐Up 

Post 

Study One: HLSC+HLPP  Study Two: HLPP 
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Table 1. Study One: Participant Demographic Variables  

 Total sample (n = 24) 

Demographic Variables  

  Child gender (% male)  67% 

  Mean child age (Range)  6.17 (4-9) 

  Child ethnicity (%)  

     Hispanic/Latino 87.5% 

  Diagnosis of a neurodevelopmental disorder (%) 8% 

  Caregiver gender (% female) 100% 

  Mean caregiver age (Range) 39.67 (29-53) 

  Caregiver ethnicity (%)  

     Hispanic/Latino 83.3% 

  Mean Annual Income (SD) $36,401.84 ($38,110.06) 

  Caregiver Highest educational level completed (%)  

     High school graduate 4.2% 

     Some college 16.7% 

     Associate’s degree 16.7% 

     Bachelor’s degree 45.8% 

     Advanced degree (Masters, MBA, MD, JD, PhD) 16.7% 

  Caregiver marital status (%)  

      Single, never married   12.5% 

      Living with a partner 4.2% 

      Married 70.8% 

      Separated 4.2% 

      Divorced 8.3% 
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Procedure 

Children of families randomized to HLSC attended an eight-week manualized 

summer camp that promoted children’s nutritional knowledge/awareness and physical 

activity via the use of a behavior modification system (Graziano et al., 2017). The 

intervention is further described below. Children of families randomized to HLSC+HLPP 

attended the summer camp and their parents attended nine weekly HLPP sessions, which 

focused on learning behavioral modification strategies and supporting their child’s 

engagement in healthy nutrition and physical activity habits (Graziano et al., 2017; also 

described in detail below). Both groups completed all measures at a baseline assessment 

before the start of treatment, a post-treatment assessment one week after treatment, and a 

three-month follow-up assessment which is consistent with other obesity interventions 

(Edwards et al., 2006; Stovitz et al., 2014). Families were compensated with a $25 gift card 

at the completion of each assessment.  

Intervention Description 

 HLSC. The HLSC is an eight-week manualized summer camp for children who 

are overweight held daily from 8:00 A.M. to 5:00 P.M. with a ratio of 1:4 staff to 

children. Undergraduate students with knowledge in nutrition and behavioral 

modification were the HLSC lead and supporting counselors. All counselors underwent a 

10-day training in conjunction with the Summer Treatment Program for Pre-

Kindergarteners and had to demonstrate mastery of the manual by scoring at least 80% on 

a procedural test (Graziano et al., 2014). Counselors received daily supervision and 

weekly feedback by a doctoral level trainee and a clinical psychologist. During the 

physical activity component, children engaged in various exercise periods throughout the 



23 
 

day including sport skills (e.g., soccer, obstacle course races), dance video games, and 

step competitions. The nutrition component included education on the MyPlate program 

(U.S. Department of Agriculture, 2019), the Stop-Light Diet system (Esptein & Squires, 

1988), food groups, and food tastings (see Table 2 for food of the day schedule). The 

behavior modification program was comprised of a point system adapted from The 

Summer Treatment Program-Prekindergartners (Graziano et al., 2014) where children 

received points for trying healthy foods, participating in physical activities, self-control 

skills, and prosocial behaviors (e.g, encouraging others). Points accumulated were then 

used for daily and weekly rewards (e.g., fun activities, daily trophies). See Table 3 for a 

daily activity schedule. Daily parental feedback was also provided where parents received 

verbal and written feedback on their child’s health, behavioral, and academic progress. 

The camp cost was $1600; however, a sliding fee scale was used and the final cost to 

participants ranged from $200-$1600 (M = $720). 

 HLSC+HLPP. Participants in the HLSC+HLPP group participated in the HLSC 

described above as well as the HLPP. The HLPP is a nine-session parenting group held 

weekly lasting 1.5-2 hours. A graduate student with expertise in pediatric obesity was the 

HLPP therapist. The nutrition component focused on teaching parents about the Stop-

Light Diet System (Esptein & Squires, 1988) as well as the MyPlate (U.S. Department of 

Agriculture, 2019) and encouraging the use of these skills at home. Additionally, food 

monitoring via food logs and a phone application (i.e., MyFitness Pal) was completed by 

the parent. The physical activity component included education on monitoring and 

limiting sedentary activities (e.g., minimizing screen time) while promoting physical 

activities (e.g., going on family walks). Lastly, parents were taught behavior modification 
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strategies adapted from Parent Child Interaction Therapy (Eyberg & Hood, 2003) such as, 

attending to desired behaviors via labeled praises and differential attention for picky 

eating. See Table 4 for a summary of session topics. There was also a parental feedback 

component where parents received daily verbal and written feedback on their child’s 

health, behavioral, and academic progress as well as parent’s success in providing daily 

healthy meals during camp see Figure 2 for a sample daily feedback form. 
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Table 2. HLSC Food of The Day Schedule  

Week 1 Strawberries, lettuce, oranges, corn, apples 

Week 2  Raspberries, carrots, blueberries, multigrain bread, cucumbers 

Week 3 Mango, broccoli, kiwi, cauliflower, green beans 

Week 4 Grapes, asparagus, watermelon, sweet potato, cherry tomatoes 

Week 5 Cherries, edamame, spaghetti squash, hummus/carrots, spinach 

Week 6 Squash, honey dew melon, brown rice, cantaloupe, blackberries 

Week 7 Pineapple, celery, veggie burger, zucchini, whole wheat pasta 

Week 8 Greek yogurt, grapefruit, bananas 
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Table 3. HLSC Daily Activity Schedule  

Time Activity 

7:30-8:00 Arrivals 

8:00-8:30 Morning Meeting/Food of the Day Tasting 

8:30-8:45 Transition/Bathroom break 

8:45-9:15 Exercise Period 1  

9:15-9:25 Transition/Water break 

9:25-9:45 Snack 1  

9:45-10:05 Seatwork 

10:05-10:50 Art and Exercise Break  

10:50-10:55 Transition  

10:55-11:40 XBOX Just Dance 

11:40-11:45 Transition  

11:45-12:25 Lunch in Classroom  

12:25-12:30 Transition to Recess/Bathroom Break 

12:30-12:50 Recess  

12:50-1:00 Transition/Water break 

1:00-1:30 Mid-Day Meeting/Food of the Day Tasting 

1:30-2:00 Practicing our Abilities to Control our Emotions (PACE) 

2:00-2:30 Instructional Period  

2:30-2:40 Transition/Bathroom break 

2:40-3:30 Exercise Period 2 

3:30-3:40 Transition/Water break 

3:40-4:00 Snack 2 

4:00-4:30 End of Day Meeting/Food of the Day Tasting/Daily Awards 

4:30-4:35 Transition 

4:35-4:55 Recess  

4:55-5:00 Transition 

5:00-5:30 Dismissals 
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Table 4. HLPP Session Topics  

Session 1 Orientation 

Session 2  Stoplight System and Strengthening the Parent –Child Relationship 

Session 3 
My Plate/Goal Setting/Healthy Substitutions and Implementing 
Child Directed Interaction Skills 

Session 4 Portion Control and Implementing Child Directed Interaction Skills 

Session 5 
Home Environment/Snack/Breakfast and Social-Emotional 
Functioning 

Session 6 Promoting Your Child’s Fitness and Energy Balance 

Session 7 
Reducing Screen Time/Healthy Beverages and Promoting Positive 
Behaviors at Home 

Session 8 Eating Out and Promoting Positive Behaviors in Public 

Session 9 Progress Assessment and Maintenance 
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Figure 2. Sample Daily Feedback Form
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Measures 

Process Measures  

Attendance, Treatment Satisfaction, and Fidelity. Child attendance was recorded 

during HLSC via sign-in sheets completed by the parents during drop-off and pickup. 

Parent attendance at HLPP sessions was also recorded via sign-in sheets completed at the 

beginning of the sessions. Homework (i.e., food log forms) were collected from parents 

during each HLPP session. Treatment satisfaction was measured via an adapted standard 

satisfaction questionnaire developed for behavioral treatments (MTA Cooperative Group, 

1999). Parents indicated their degree of satisfaction across a seven-point Likert scale on 

various topics as well as provided an overall rating of treatment satisfaction. Fidelity was 

assessed via checklists (see Figure 3) completed on 20% of the recorded HLPP sessions by 

a research assistant who was blind to group assignment. Fidelity of the HLSC was 

completed by a doctoral level student using a treatment fidelity checklist (See Figure 4) on 

a weekly basis for a full camp day and all counselors received weekly feedback.  
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Figure 3. Sample Fidelity Sheet: HLPP 
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Figure 4. Sample Fidelity Sheet: HLSC 
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Main Health Outcome Measures 

Child and Parent Anthropometrics. Parent and child height and weight were 

measured by calibrated stadiometer and portable digital scale following standard 

anthropometric procedures (Cameron, 1986) by trained personnel in triplicate (using the 

medium value; Ward & Anderson, 1998). Body Mass Index (BMI; weight in kg/height in 

meters squared) was calculated for both parents and children, and child BMI was 

transformed into z-scores using national norms from the CDC (Kuczmarski et al., 2000).  

Child and Parent Fitness. Child physical fitness was assessed via side-to-side 

jumps which is part of the Karlsruhe Motor Screening (KMS) test battery (Bos et al., 

2004). Children are asked to jump with both legs from one side of a strip on the floor to the 

other as fast as possible for 30 seconds. In accordance with previous research, greater 

number of side-to-side jumps indicate better physical fitness (Bayer et al., 2009). Parent 

physical fitness was assessed via heart rate and blood pressure measured in triplicate and 

averaged. Routine physical activity has been associated with lower blood pressure in adults 

(Ahmed & Ndumele, 2014). Child heart rate and blood pressure was also assessed in 

triplicate and averaged.  

Mechanistic Outcome Measures 

Nutrition. Dietary Intake: Child and parent dietary intake was assessed via the 

Automated Self-Administered 24-hour Dietary Assessment Tool (ASA24-2016; 

Kirkpatrick et al., 2014). The ASA24-2016 is a valid web-based tool that enables multiple 

automated self-administered 24-hour recalls and food records (Kirkpatrick et al., 2014; 

Thompson et al., 2015). The ASA24 uses the validated United States Department of 

Agriculture's (USDA) Automated Multiple-Pass Method (AMPM; Raper et al., 2004) 
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which is the method used in the dietary interview component of the National Health and 

Nutrition Examination Survey. Parents were asked to recall and describe foods and drinks 

consumed at each meal during the previous day including portion sizes. Pictures of portion 

sizes were provided to aid in estimation. Parents also completed the ASA24-2016 for their 

child’s previous day food and drink consumption. Consistent with previous research 

(Aeberli et al., 2008; Lin et al., 2012; Riera-Crichton & Tefft, 2014), we examined dietary 

intake at a macronutrient (e.g., fat grams, calories) level as well as number of total daily 

fruit and vegetables consumed. Nutritional Awareness and Knowledge. Nutritional 

awareness and knowledge was assessed via The Dietary Interview Assessment of 

Nutritional Awareness (DIANA; Graziano, 2015). The DIANA is a 24-item measure of 

children’s nutritional expressive knowledge and health classification. Total scores were 

calculated for Part A (expressive knowledge;  = .66) and total relative scores were 

calculated for Part B (health classification;   = .73), with higher scores indicating greater 

nutritional knowledge.  

Physical Activity. The Family Healthy Lifestyle Questionnaire (FHLQ; Graziano, 

in preparation) is a 12-item self-report measure of frequency of family’s healthy habits 

scored on a 7-point Likert scale. Family participation in physical activity was assessed via 

the following items from the FHLQ (Graziano, in preparation): How much time does your 

family typically spend watching television or playing videos games per day?, How many 

minutes a day does your child spend in active play/exercise (faster breathing sweating)?, 

How many minutes a day do you spend in active play/exercise (faster breathing sweating)?, 

and How often does your family go outside to play a physical activity (ride a bike, jump 

rope, soccer, basketball)?.  
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Family Home Environment. The Family Nutrition and Physical Activity (FNPA; 

Ihmelset al., 2009) screening tool was used as a measure of the home environment. The 

screening tool assesses aspects of the food and physical activity environment inside of the 

child’s home. The FNPA is comprised of 20-items in ten domains: family meals, family 

eating practices, food choices, beverage choices, restriction/reward, screen time, healthy 

environment, family physical activity, child physical activity, and family schedule/sleep 

routine. Reliability and validity are well-established for the FNPA (Peyer & Welk, 2017; 

Ihmels et al., 2009). For the purposes of the present study, the total score (  = .62) was used 

with higher scores indicating a more favorable home environment. 

Parenting. Parenting Strategies. The Alabama Parenting Questionnaire (APQ; 

Shelton et al., 1996) measures five dimensions of parenting: involvement, positive 

parenting, poor monitoring/supervision, inconsistent discipline, and corporal punishment 

via 42-items. Items use a 5-point Likert scale (1 = Never to 5 = Always). The APQ has 

been found to have good internal consistency across the positive parenting (α = .80) and 

involvement (α = .80) scales, good criterion validity in differentiating clinical and 

nonclinical groups (Shelton et al., 1996). The current study examined the positive parenting 

factor (α = .70) consisting of the involvement and positive parenting subscales and the 

negative parenting factor (α = .79) consisting of the following subscales: poor 

monitoring/supervision, inconsistent discipline and corporal punishment. Parenting Stress. 

Parents completed the Parenting Stress Index/Short Form (PSI; Abidin, 1995) to assess the 

source and degree of parenting stress. The PSI contains 36 items rated on a 6-point Likert 

scale (1 = Strongly Disagree to 5 = Strongly Agree) and yields subscales assessing parental 

distress, stress related to parent-child interactions, stress related to the child's behavior, and 
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a total score. The APQ demonstrates good test-retest reliability (.68-.85), internal 

consistency (.85-.91) and concurrent validity (Abidin, 1995). Higher scores indicate 

increased total parenting stress. For the purposes of the current study, we used the total 

parenting stress score (α = .78). Parent Feeding Practices. The Child Feeding 

Questionnaire (CFQ; Birch et al., 2001) was used to assess parent feeding practices. The 

CFQ is a well validated 31-item self-report questionnaire that measures two domains: (1) 

parental control in child feeding and (2) parental perceptions and concerns about child 

obesity (Birch et al., 1998). For the purposes of our study, we examined the parental 

control domain consisting of the following subscales: restriction (α = .66), pressure to eat 

(α = .57), and monitoring of eating (α = .92).  

Data Analysis Plan 

All analyses were conducted using the Statistical Package for Social Sciences, 

version 25 (SPSS, 2017). One family had missing data at the post assessment (4%) and 

eight families had missing data at the follow-up assessment (33%). Given previous 

research demonstrating that type-1 error rate is inflated in imputation models with small 

sample sizes and over 30% missing data, multiple imputation was not performed 

(McNeish, 2017). The follow-up time point was excluded from analyses and Little’s 

MCAR test revealed that data were missing completely at random (ᵡ2 = 424.25, p = .993). 

Descriptive analyses were conducted to examine the process outcomes (e.g., attendance 

and homework completion, treatment satisfaction, and fidelity). Next, preliminary 

analyses were conducted between demographic variables and all outcome variables to 

identify any associations. Multiple repeated measures ANOVAs were conducted to 

examine changes between and within groups on all main health and mechanistic 
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outcomes. Although we do present p values, given the small sample size and likelihood 

of Type II error, we calculated and focused on Hedge’s g effect size estimates as opposed 

to p values (Sullivan & Feinn, 2012; Neill, 2008). 
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IV. STUDY 1: RESULTS 

Preliminary Analyses  

Demographic variables. Preliminary analyses between demographic variables 

and study outcome variables revealed significant associations between child age, child 

gender, and family annual income, respectively, and several outcome variables 

(correlations displayed in Tables 5-8). Therefore, all analyses (excluding analyses which 

included BMI z-score) controlled for child age, child gender, and family annual income. 

Analyses including BMI z-score only controlled for family annual income given that 

BMI z-score already accounts for child age and gender. 
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Table 5. Study One: Correlations: Demographics and Health Outcomes 

  

BMI 
z-

score 
(C) 

BMI 
(P) 

Side-
to-

side 
jumps 

(C) 
SBP 
(C) 

DBP 
(C) 

HR 
(C) 

SBP 
(P) 

DBP 
(P) 

HR 
(P) 

Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

BMI z-score (C) - - - - - - - - - - - - - 

BMI (P) .27 - - - - - - - - - - - - 

Side-to-side jumps (C) -.06 .03 - - - - - - - - - - - 

SBP (C) .11 .22 .51** - - - - - - - - - - 

DBP (C) .28 .21 .38 .82*** .- - - - - - - - - 

HR (C) .41* .07 -.31 -.10 .16 - - - - - - - - 

SBP (P) .26 .60** .00 .26 .38 .22 - - - - - - - 

DBP (P) .21 .66** .07 .27 .35 .17 .97*** - - - - - - 

HR (P) .34 .63** -.20 -.18 -.08 .03 .21 .27 - - - - - 

Child age -.28 .06 .63*** .41* .28 -.49** -.05 .06 .12 - - - - 

Child gender -.10 .30 -.18 -1.6 -.06 .21 .19 .30 .16 -.09 - - - 

Parent age  .03 .02 -.03 .32 .28 -.27 .19 .12 -.11 .02 -.41* - - 

Family annual income -.54** -.42 -.04 -.27 -.21 -.41* -.24 -.25 -.26 .27 -.35 .23 - 

Parent highest 
education 

-.34 -.40 -.23 -.36 -.26 -.39 -.16 -.23 .03 -.11 -.19 .17 .39 

Note. ***p < .001, **p < .01, * p < .05. C = child measure, P = parent measure, BMI = Body Mass Index, SBP = Systolic Blood Pressure, DBP = 
Diastolic Blood Pressure, and HR = Heart Rate. 
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Table 6. Study One: Correlations: Demographics and Nutrition Outcomes 

  
Calorie 

(C) 
Calorie 

(P) 
Fat  
(C) 

Fat  
(P) 

Ttl 
daily 
fruit 
(C) 

Ttl 
daily 
fruit 
(P) 

Ttl 
daily 

vegeta
-bles 
(C) 

Ttl 
daily 

vegeta-
bles 
(P) 

Health 
Classification 

Ttl Score 
(C) 

Expressive 
Knowledge 
Ttl Score 

(C) 
Age 
(C) 

 
Gender 

(C) 
Age 
(P) 

Family 
annual 
income 

Calories (C) - - - - - - - - - - - - - - 

Calories (P) .45 - - - - - - - - - - - - - 

Fat (C) .77*** .12 - - - - - - - - - - - - 

Fat (P) .47 .73*** .07 - - - - - - - - - - - 

Total daily 
fruit (C) 

.19 .56* -.22 .75
*** 

- - - - - - - - - - 

 Total daily 
fruit (P) 

.04 -.14 .19 -.25 .12 - - - - - - - - - 

Total daily 
vegetables 
(C) 

.40 .20 .30 .40 .21 -.05 - - - - - - - - 

Total daily 
vegetables 
(P) 

.38 -.63** -.04 .66
** 

.38 -.22 .55* - - - - - - - 

Health 
Classificati
on Total 
Score (C) 

-.20 -.08 -.24 -.26 -.16 .02 -.11 .12 - - - - - - 

Expressive 
Knowledge 
Total Score 
(C) 

.10 .46 -.01 .24 .10 .03 .07 .54* .32 - - - - - 

Child age .15 .29 .02 .15 -.04 -.06 .36 .61** .51** .53** - - - - 

Child 
gender 

-.37 -.27 -.37 -.24 -.23 -.41 -.16 .11 .36 -.16 -.09 - - - 

Parent age  .33 .36 .57
** 

.18 -.20 -.08 -.01 -.17 -.12 -.01 .02 .41* - - 
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Family 
annual 
income 

.40 .36 .44
* 

.17 -.14 .04 .20 .21 -.29 .15 .27 -.35 .23 - 

Parent 
highest 
education 

.17 -.19 .42
* 

-.19 -.30 .36 -.11 -.18 -.13 .06 .11 .19 .17 .39 

Note. ***p < .001, **p < .01, * p < .05. C = child measure, P = parent measure, Ttl = Total. 
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Table 7. Study One: Correlations: Demographics, Physical Activity, and Home Environment Outcomes 

  

Family 
sedentary 
activity  

Family 
outdoor 
physical 
activity 

Minutes in 
mod-to-vig 

activity 
FNPA 

total score 
Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

FHLQ:  Family 
Sedentary activity  

- - - - - - - - 

FHLQ: Family 
outdoor physical 
activity 

.17 - - - - - - - 

FHLQ: Minutes in 
moderate to vigorous 
activity  

.50** .34 - - - - - - 

FNPA: Total Score .01 -.17 .02 - - - - - 

Child age .12 -.42* -.31 .13 - - - - 

Child gender .23 .03 .28 .25 -.09 - - - 

Parent age  .16 -.26 .05 -.44* .02 -.41* - - 

Family annual 
income 

.06 -.24 -.43* .08 .27 -.35 .23 - 

Parent highest 
education 

-.17 -.03 -.24 .11 -.11 -.19 .17 .39 

Note.  **p < .01, * p < .05. C = child measure, P = parent measure, FHLQ = Family Healthy-Lifestyle Questionnaire 
(Graziano, unpublished), FNPA = Family Nutrition and Physical Activity screening tool (Ihmels, Welk, Eisenmann, & 
Nusser, 2009). 
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Table 8. Study One: Correlations: Demographics and Parenting Outcomes 

  

Positive 
Parenting 

Factor 

Negative 
Parenting 

Factor 

Parental 
Control 
in Child 
Feeding Restriction 

Pressure 
to Eat 

Monitoring 
of Eating 

Total 
Stress 

Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

Positive Parenting 
Factor  

- - - - - - - - - - - 

Negative 
Parenting Factor  

-.43* - - - - - - - - - - 

Parental Control 
in Child Feeding 
Domain  

-.07 .37 - - - - - - - - - 

Restriction -.23 .19 .66*** - - - - - - - - 

Pressure to Eat  .08 .32 .62*** -.05 - - - - - - - 

Monitoring of 
Eating 

.20 .02 .14 -.42* .12 - - - - - - 

Total Stress -.15 .39 .41* .54** .26 -.49* - - - - - 

Child age -.24 -.12 .08 .05 -.04 .13 -.30 - - - - 

Child gender .15 -.20 -.25 -.45* -.15 .52** .72*** -.09 - - - 

Parent age  -.14 .13 .09 .21 .09 -.34 .44* .02 -.41* - - 

Family annual 
income 

-.07 .28 .31 .33 .18 -.21 .33 .27 -.35 .23 - 

Parent highest 
education 

.13 -.15 .25 .32 .07 -.16 .14 -.11 -.19 .17 .39 

Note.  ***p < .001,**p < .01, * p < .05. 
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Process Outcomes  

Attendance and homework completion. There were no differences in HLSC 

attendance among both groups (p = .68). Children in HLSC+HLPP attended 87% of 38 

camp days (M = 32.64, SD = 5.48) and their parents attended 81% of the 9 HLPP sessions 

(M = 7.27, SD = 1.49). Parents completed homework for 59% of the sessions (M = 4.73, 

SD = 2.28). Children in HLSC attended 87% of 38 camp days (M = 33.38, SD = 3.07).  

Treatment satisfaction. There were no significant differences in treatment 

satisfaction between groups (F(6, 22) = 1.64, p = .20). Parents were extremely satisfied 

with HLSC+HLPP. Specifically, on a seven-point Likert scale of strongly disagree to 

strongly agree, 100% of parents strongly agreed that their child benefited from the program 

and 90% strongly agreed that they benefited from the program, 80% strongly agreed that 

they and their child enjoyed the program, 90% strongly agreed that the program taught 

them effective strategies that helped change their family’s healthy habits, and 90% strongly 

agreed that they would recommend HLSC+HLPP to other parents. Regarding HLSC, 

parents were also satisfied with program. Specifically, 100% strongly agreed or agreed that 

their child benefited from the program, 76.9% of parents strongly agreed or agreed that 

their family benefited from the program, 100% strongly agreed or agreed that their child 

enjoyed the program, 84.6% strongly agreed or agreed that they enjoyed the program, 

69.2% strongly agreed or agreed that the program taught them and their child effective 

strategies that helped change their family’s healthy habits, and 100% strongly agreed or 

agreed that they would recommend HLSC to other parents. Further excerpts of participants’ 

responses to the open-ended satisfaction questions are displayed in Table 9. 
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Table 9. Study One: Program Satisfaction 

Group Statement 

HLSC+HLPP Please try to spread this program to more areas. I find it so beneficial and would love more kids having the 
chance to be part of this program. I wouldn't change anything. 

HLSC+HLPP Child's self-esteem has increased thanks to positive reinforcement and rewards. Thank you! 

HLSC+HLPP Everyone involved with the program was excellent and I have already recommended it to other parents and 
hope we can do it again. 

HLSC+HLPP [The counselors] were all amazing with the boys! [The parenting program facilitator] was an awesome 
facilitator and really made the parent meetings interesting, fun and insightful. 

HLSC+HLPP My child absolutely loved the program and we beg you continue it. Being on the heavier side as a child, I 
wish more programs like this existed. I’ve recommended it to many people. What has helped the most is 
portion control. I feel he is more confident and more secure in himself to make the healthy choices. 

HLSC+HLPP The entire program was amazing.  It really taught my boys the importance of eating healthy and being 
physically active. The 'Food of the Day' was definitely a very beneficial component overall.  

HLSC All counselors were attentive and caring. I believe that the passion of setting the kids up with a goal and 
watching them achieve it has a lot to say of the people involved helping them get to that goal and more! 
Thank you for all you do! 

HLSC Great team. The lead teachers and staff working there are all professionals and knowledgeable. We loved 
the experience and would do it again. My kids learned so much about eating healthier. 

HLSC Great program for kids and parents. 

HLSC I like the fact that he was exercising every day and since it was fun it wasn't like a chore.   

HLSC My daughter came out with knowledge of what’s good for her body and what isn't! She is more conscious 
of the type of food she should be eating instead of the ones that are not so healthy.  She has improved so 
much on her stamina: walking, running.  Overall, I know this program has brought awareness to both my 
daughter and myself.  
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Fidelity. Treatment fidelity was completed on 20% of the HLPP sessions and 

excellent fidelity was achieved (100%). Regarding HLSC, 21% of camp days were 

observed and fidelity was excellent for both groups (HLSC+HLPP: M = 99.61%, range 

96.7-100%, HLSC: M = 97.43%, range 98-100%). 

Main Health Outcomes 

Child and parent anthropometrics. After accounting for covariates, there was a 

main effect of time, F(1, 20) = 16.35, p = .001, partial η2 = .45, but no significant 

interaction between group and time on BMI z-score, F(1, 20) = 0.00, p = 1.00, partial η2 = 

.00. These results indicate that child BMI z-score decreased from pre- to post-treatment in 

both groups at a similar rate (HLSC+HLPP: g = -.31; HLSC: g = -.31). No statistically 

significant effects were found for parent BMI (see Table 7). 

Parent and child fitness. After accounting for covariates, there was a main effect 

of time (F(1, 20) = 7.65, p = .01, partial η2 = .30), indicating that children’s fitness levels, 

as measured by side-to-side jumps, increased from pre- to post-treatment in both groups 

with large effect sizes observed (HLSC+HLPP: g = 1.70; HLSC: g = 1.77). There was not a 

statistically significant interaction between the intervention group and time on child fitness 

as measured by side-to-side jumps (see Table 10). No statistically significant effects for the 

remaining fitness variables were observed including SBP, DBP, and HR for both parent 

and child (see Table 10). 
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Table 10. Study One: Main Health Outcomes 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
Time x 
Group 
Effect 

F 

Time x 
Group 
Effect 

p 

Time 
Effect 

F 

Time 
Effect 

p 

Pre-Tx to Post-Tx 
g [95% CI] 

Main Health Outcomes        

BMI z-score (C) 
          HLSC+HLPP 

       HLSC 

 
2.25 (.16) 
1.90 (.14) 

 
2.07 (.18) 
1.73 (.16) 

.00 
- 
- 

1.00 
- 
- 

16.35 
- 
- 

.001*** 
- 
- 

- 
-.31 [-.55, -.06]* 
-.31 [-.51, -.11]* 

BMI (P) 
          HLSC+HLPP 

       HLSC 

 
30.72 (2.42) 
28.52 (2.08) 

 
30.19 (2.53) 
28.35 (2.18) 

.75 
- 
- 

.40 
 
- 

.25 
- 
- 

.62 
- 
- 

- 
-.07 [-3.50, 3.36] 
-.02 [-2.98, 2.93] 

Fitness: Side-to-side jumps (C) 
          HLSC+HLPP 

       HLSC 

 
22.98 (2.71) 
21.40 (2.37) 

 
42.46 (4.10) 
41.49 (3.59) 

.02 .89 
- 
- 

7.65 
- 
- 

.01** 
- 
- 

- 
1.70 [-3.12, 6.51] 
1.77 [-2.44, 5.99] 

SBP (C) 
          HLSC+HLPP 

       HLSC 

 
105.11 (1.81) 
109.36 (1.59) 

 
104.67 (3.18) 
108.69 (2.78) 

0.00 
- 
- 

.96 
- 
- 

.22 
- 
- 

.64 
- 
- 

- 
-.05 [-3.64, 3.53] 
-.08 [-3.22, 3.06] 

DBP (C) 
          HLSC+HLPP 

       HLSC 

 
68.10 (1.54) 
68.85 (1.35) 

 
64.97 (3.67) 
69.00 (3.22) 

.52 
- 
- 

.48 
- 
- 

.02 
- 
- 

.89 
- 
- 

- 
-.34 [-4.24, 3.57] 
.02 [-3.40, 3.43] 

HR (C) 
          HLSC+HLPP 

       HLSC 

 
94.75 (4.65) 
89.17 (4.07) 

 
93.47 (5.54) 
90.35 (4.85) 

.13 
- 
- 

.72 
- 
- 

2.59 
- 
- 

.13 
- 
- 

- 
-.08 [-7.16, 7.01] 
.07 [-6.13, 6.27] 

SBP (P) 
          HLSC+HLPP 

       HLSC 

 
126.02 (5.77) 
126.55 (5.47) 

 
127.97 (6.25) 
120.66 (5.92) 

2.33 
- 
- 

.15 
- 
- 

.44 
- 
- 

.52 
- 
- 

- 
.10 [-8.23, 8.44] 
-.31 [-8.21, 7.58] 

DBP (P) 
          HLSC+HLPP 

       HLSC 

 
80.00 (3.63) 
81.50 (3.43) 

 
81.81 (4.33) 
80.24 (4.10) 

.98 
- 
- 

.34 
- 
- 

.51 
- 
- 

.49 
- 
- 

- 
.14 [-5.39, 5.68] 
-.10 [-5.34, 5.14] 

HR (P) 
          HLSC+HLPP 

       HLSC 

 
75.19 (3.19) 
69.56 (3.02) 

 
83.51 (4.72) 
76.94 (4.47) 

.02 
- 
- 

.91 
- 
- 

2.15 
- 
- 

.16 
- 
- 

- 
.66 [-4.93, 6.24] 
.59 [-4.70, 5.87] 

Note.   Means and SEs are marginal estimates after controlling for children’s age and gender, and family income. ***p < .001, **p 
< .01. C = child measure, P = parent measure,  BMI = Body Mass Index, SBP = Systolic Blood Pressure, DBP = Diastolic Blood 
Pressure, and HR = Heart Rate. 
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Mechanistic Outcomes 

Nutrition. After accounting for covariates, there were no statistically significant 

main effects or interactions between the intervention group and time on child total calories. 

However, medium to large effects were observed in both groups on child total calories 

from pre- to post-treatment (HLSC+HLPP: g = -.81; HLSC: g = -.57). Additionally, there 

were medium to large effects observed from pre- to post-treatment in reduction of child 

daily fat grams (g = -.81) and increase in child daily fruit (g = .67) for children in HLSC.  

In terms of nutritional health classification and expressive knowledge, after 

accounting for covariates, there was a main effect of time on nutritional health 

classification (F(1, 18) = 7.72, p = .01, partial η2 = .30), indicating that children in both 

groups improved their classification after the intervention (see Table 11). There were no 

significant interactions between time and intervention group. However, large effect sizes 

were observed in both groups from pre- to post-treatment for both nutritional health 

classification (HLSC+HLPP: g = 1.54; HLSC: g = .82) and expressive knowledge 

(HLSC+HLPP: g = 1.03; HLSC: g = 1.06). No statistically significant effects for the 

remaining nutrition variables were observed (see Table 11). 
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Table 11. Study One: Results: Nutrition 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
Time x 
Group 
Effect 

F 

Time x 
Group 

Effect p 

Time 
Effect F 

Time 
Effect 

p 

Pre-Tx to Post-Tx 
G [95% CI] 

    ASA-24-2016: Calories (C) 
          HLSC+HLPP 
          HLSC 

 
1254.86 (118.14) 
1445.06 (98.12) 

 
955.98 (115.20) 
1240.17 (95.68) 

.19 
- 
- 

.67 
- 
- 

1.97 
- 
- 

.18 
- 
- 

- 
-.81 [-162.52, 160.90] 
-.57 [-134.87, 133.73] 

    ASA-24-2016: Calories (P) 
          HLSC+HLPP 
          HLSC 

 
1274.15 (257.05) 
1635.44 (214.07) 

 
1671.30 (232.82) 
1272.63 (193.90) 

3.59 
- 
- 

.08 
- 
- 

.11 
- 
- 

.75 
- 
- 

- 
.57 [-339.30, 340.44] 

-.54 [-283.59, 
282.51] 

    ASA-24-2016: Fat (C) 
          HLSC+HLPP 
          HLSC 

 
36.48 (6.76) 
57.11 (5.62) 

 
32.72 (6.46) 
40.59 (5.36) 

1.24 
- 
- 

.28 
- 
- 

.00 
- 
- 

.97 
- 
- 

- 
-.18 [-9.34, 8.98] 
-.81 [-8.42, 6.80] 

    ASA-24-2016: Fat (P) 
          HLSC+HLPP 
          HLSC 

 
55.03 (25.01) 
74.21 (20.83) 

 
57.04 (12.11) 
49.57 (10.09) 

.82 
- 
- 

.38 
- 
- 

.13 
- 
- 

.72 
- 
- 

- 
.04 [-27.19, 27.26] 
-.46 [-23.13, 22.22] 

    ASA-24-2016: Total daily fruit (C) 
          HLSC+HLPP 
          HLSC 

 
1.23 (.39) 
.71 (.33) 

 
1.11 (.49) 
1.63 (.40) 

2.49 
- 
- 

.13 
- 
- 

.82 
- 
- 

.38 
- 
- 

- 
-.09 [-.70, .53] 
.67 [.17, 1.18] 

    ASA-24-2016: Total daily fruit (P) 
          HLSC+HLPP 
          HLSC 

 
.90 (.24) 
.38 (.20) 

 
.51 (.15) 
.31 (.12) 

1.01 
- 
- 

.33 
- 
- 

.27 
- 
- 

.62 
- 
- 

- 
-.69 [-.97, -.42] 
-.13 [-.36, .10] 

    ASA-24-2016: Total daily vegetables(C) 
          HLSC+HLPP 
          HLSC 

 
.41 (.18) 
.62 (.15) 

 
.89 (.31) 
.67 (.25) 

.87 
- 
- 

.36 
- 
- 

.02 
- 
- 

.90 
- 
- 

- 
.61 [.26, .95] 
.06 [-.22, .35] 

    ASA-24-2016: Total daily vegetables(P) 
          HLSC+HLPP 
          HLSC 

 
1.07 (.51) 
1.41 (.43) 

 
1.12 (.65) 
1.71 (.54) 

.11 
- 
- 

.75 
- 
- 

2.77 
- 
- 

.12 
- 
- 

- 
.03 [-.78, .84] 
.19 [-.48, .86] 

    DIANA: Health Classification Total 
    Score (C) 
          HLSC+HLPP 
          HLSC 

 
29.89 (1.79) 
31.86 (1.57) 

 
37.30 (1.02) 
35.77 (.89) 

1.96 
- 
- 

.18 
- 
- 

7.72 
- 
- 

.01** 
- 
- 

- 
1.54 [-.48, 3.56] 
.82 [-.94, 2.59] 

    DIANA:Expressive Knowledge Total 
    Score(C) 
          HLSC+HLPP 
          HLSC 

 
19.50 (.83) 
17.54 (.73) 

 
22.00 (.62) 
20.08 (.55) 

.01 
- 
- 

.94 
- 
- 

3.38 
- 
- 

.08 
- 
- 

- 
1.03[.02, 2.05] 
1.06[.17, 1.95] 
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Note. Means and SEs are marginal estimates after controlling for children’s age and gender, and family income. **p < .01, *p < .05. C = child 
measure, P = parent measure, ASA-24-2016 = Automated Self-Administered 24-hour Dietary Assessment Tool (Kirkpatrick et al., 2014), DIANA = 
Dietary Interview Assessment Nutritional Awareness (Graziano, 2015). 
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Physical activity. After accounting for covariates, there was a statistically 

significant interaction between time and intervention group on family frequency of outdoor 

physical activity (F(1, 18) = 5.33, p = .03, partial η2 = .24), with families in the HLSC 

group spending more time after the intervention participating in outdoor physical activity (g 

= .62), compared to families in HLSC+HLPP (g = -.23). No statistically significant effects 

for the remaining physical activity variables were observed (see Table 12). In terms of 

effects, there was an increase in minutes spent in moderate to vigorous activity for families 

in HLSC+HLPP with a small effect observed from pre- to post-treatment (g = .42). 

However, for families in HLSC, there was a decrease in minutes spent in moderate to 

vigorous activity (g = -.35).  

Family home environment. After accounting for covariates, there were no 

statistically significant effects found for family home environment (see Table 12). Still, 

both groups improved on the healthfulness of their home environment from pre- to post-

treatment with small to large effects observed (HLSC+HLPP: g = .40; HLSC: g = 1.05). 

Parenting. After accounting for covariates, there was a main effect of time on 

monitoring of eating (F(1, 18) = 8.50, p = .01, partial η2 = .32), but no group by time 

interaction (F(1, 18) = .01, p = .94). These results indicate that parents across both groups 

reported similar higher levels of monitoring after the intervention (HLSC+HLPP: g = .51; 

HLSC: g = .49). Furthermore, there was a statistically significant interaction between time 

and intervention group on parenting stress (F(1, 18) = 5.64, p = .03, partial η2 = .24), with 

parents in HLSC reporting less parenting stress after the intervention (g = -.39), compared 

to parents in HLSC+HLPP who actually experienced an increase in stress (g = .59). No 
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statistically significant effects for the remaining parenting variables were found (see Table 

12).
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Table 12. Study One: Results: Physical Activity, Home Environment, Parenting 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
Time x 
Group 
Effect 

F 

Time x 
Group 
Effect 

p 

Time 
Effect 

F 

Time 
Effect 

p 

Pre-Tx to Post-Tx 
G [95% CI] 

Mechanistic Outcomes        
Physical Activity        

    FHLQ:  Family Sedentary activity(P) 
          HLSC+HLPP 
          HLSC 

 
2.18 (.57) 
2.63 (.50) 

 
1.82 (.53) 
1.99 (.46) 

.27 
- 
- 

.61 
- 
- 

.41 
- 
- 

.53 
- 
- 

- 
-.20 [-.96, .56] 

-.36 [-1.02, .31] 
    FHLQ: Family outdoor physical 
activity (P) 
          HLSC+HLPP 
          HLSC 

 
 

1.76 (.34) 
1.70 (.31) 

 
 

1.45 (.47) 
2.54 (.43) 

 
5.33 

- 
- 

 
.03* 

- 
- 

 
4.62 

- 
- 

 
.05* 

- 
- 

 
- 

-.23 [-.80, .34] 
.62 [.10, 1.14] 

    FHLQ: Minutes in moderate to 
vigorous activity (P) 
          HLSC+HLPP 
          HLSC 

 
 

27.88 (11.52) 
43.94 (10.08) 

 
 

41.33 (7.65) 
32.82 (6.69) 

 
2.15 

- 
- 

 
.16 
- 
- 

 
2.30 

- 
- 

 
.15 
- 
- 

 
- 

.42 [-13.13, 13.97] 
-.35 [-12.21, 11.51] 

Family Home Environment        
    FNPA: Total Score (P) 
          HLSC+HLPP 
          HLSC 

 
62.93 (2.56) 
54.75 (2.24) 

 
66.17 (2.33) 
63.10 (2.04) 

3.30 
- 
- 

.09 
- 
- 

2.97 
- 
- 

.10 
- 
- 

- 
.40 [-2.99, 3.79] 
1.05 [-1.92 4.02] 

Parenting         
    APQ: Positive Parenting Factor (P) 
          HLSC+HLPP 
          HLSC 

 
69.05 (2.01) 
69.96 (1.76) 

 
72.68 (1.85) 
70.63 (1.62) 

1.38 
- 
- 

.25 
- 
- 

1.64 
- 
- 

.22 
- 
- 

- 
.57 [-2.10, 3.24] 
.11 [-2.23, 2.45] 

   APQ: Negative Parenting Factor (P) 
          HLSC+HLPP 
          HLSC 

 
31.40 (2.00) 
26.92 (1.75) 

 
29.19 (1.66) 
25.24 (1.46) 

.06 
- 
- 

.81 
- 
- 

.34 
- 
- 

.57 
- 
- 

- 
-.36 [-2.91, 2.19] 
-.28 [-2.51, 1.95] 

    CFQ: Parental Control in Child 
Feeding Domain (P) 
          HLSC+HLPP 
          HLSC 

 
3.60 (.12) 
3.44 (.11) 

 
3.42 (.16) 

3.22 (1.42) 

.02 
- 
- 

.88 
- 
- 

1.94 
- 
- 

.18 
- 
- 

- 
-.38 [-.58, -.18] 

-.06 [-1.45, 1.34] 

    CFQ: Restriction (P) 
          HLSC+HLPP 
          HLSC 

 
4.13 (.18) 
3.87 (.16) 

 
3.74 (.23) 
3.36 (.21) 

.15 
- 
- 

.71 
- 
- 

1.38 
- 
- 

.25 
- 
- 

- 
-.57 [-.86, -.28] 

-.75 [-1.00, -.49] 
    CFQ: Pressure to Eat (P)   .13 .73 1.08 .31 - 
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          HLSC+HLPP 
          HLSC 

2.15 (.27) 
2.46 (.24) 

1.93 (.33) 
2.35 (.29) 

- 
- 

- 
- 

- 
- 

- 
- 

-.22 [-.64, .20] 
-.11 [-.48, .25] 

    CFQ: Monitoring of Eating (P) 
          HLSC+HLPP 
          HLSC 

 
4.15 (.22) 
3.60 (.19) 

 
4.57 (.28) 
4.00 (.24) 

.01 
- 
- 

.94 
- 
- 

8.5 
- 
- 

.01** 
- 
- 

- 
.51 [.17, .86]* 
.49 [.19, .80] 

    PSI: Total Stress 
          HLSC+HLPP 
          HLSC 

 
65.59 (3.68) 
63.85 (3.22) 

 
77.43 (7.75) 
56.06 (6.78) 

5.64 
- 
- 

.03* 
- 
- 

.16 
- 
- 

.70 
- 
- 

- 
.59 [-7.81, 9.00] 
-.39 [-7.75, 6.96] 

Note. Means and SEs are marginal estimates after controlling for children’s age and gender, and family income. **p < .01, *p < .05. C = child 
measure, P = parent measure, FHLQ = Family Healthy-Lifestyle Questionnaire (Graziano, unpublished), FNPA = Family Nutrition and 
Physical Activity screening tool (Ihmels et al., 2009), APQ =  Alabama Parenting Questionnaire (Shelton et al., 1996), CFQ = Child Feeding 
Questionnaire (Birch et al. 2001), and PSI = Parenting Stress Index (Abidin, 1995). 
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V. STUDY 1: DISCUSSION 

The current study examined, via a randomized trial, the efficacy of the Healthy 

Lifestyle Summer Camp and Parenting program (HLSC+PP) compared to the Health 

Lifestyle Summer Camp (HLSC) on improving child and parent health outcomes as well 

as mechanistic outcomes (e.g., family home environment, family healthy habits, 

parenting strategies, and feeding practices). Our results indicated that both HLSC+HLPP 

and HLSC were feasible and acceptable. Statistically significant group differences were 

found only for outdoor physical activity and parenting stress. Families in HLSC reported 

spending more time after the intervention participating in outdoor physical activity 

compared to families in HLSC+HLPP. Also, parents in HLSC reported less parenting 

stress after the intervention compared to parents in HLSC+HLPP. However, it’s 

important to note that both groups demonstrated statistically significant improvements 

after the intervention in child BMI z-score, child fitness (as measured via side-to-side 

jumps), health classification scores, and parental monitoring. These findings are further 

discussed below.  

Consistent with our hypotheses, there was a statistically significant improvement in 

child Body Mass Index z-score in both groups from pre- to post-treatment. This indicates 

that both interventions contribute to beneficial weight changes in children. Our findings are 

consistent with prior work (Graziano et al., 2017), which demonstrated a reduction in child 

BMI z-score after HLSC+HLPP at post-treatment and six-eight month follow-up. 

Unfortunately, we were unable to analyze follow-up data in the current study. Consistent 

with the Familial Approach to the Treatment of Childhood Obesity: Conceptual Model 

(Golan & Weizman, 2001), we would have expected to see maintenance of our findings for 
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HLSC+HLPP. Nonetheless, our findings build upon the conceptual model and 

aforementioned work by showing improvements in child BMI z-score at post-treatment in 

both the intervention with and without a parenting component (Golan & Weizman, 2001). 

Our results imply that in the context of a summer intensive intervention focused on 

improving child health outcomes, a parenting component may not be necessary. It may be 

the case that the increased physical activity and monitoring of food in the HLSC 

curriculum is enough to produce immediate meaningful changes in a child’s weight status 

after the intervention, regardless of parental involvement. This is consistent with Gately et 

al. (2000) and Gately et al. (2005), who demonstrated reductions in child BMI z-score in 

both a residential weight loss camp without parental involvement (Gately et al., 2005) and 

a residential weight loss camp where parents attended a weekend of healthy lifestyle 

courses (Gately et al., 2000). Future research should examine if these changes are 

maintained during a follow-up period for both HLSC+HLPP and HLSC as well as in a 

large sample.  

Regarding parents, there were no statistically significant changes in parent Body 

Mass Index with small effects observed in both groups (HLSC+HLPP g = -.07; HLSC g = -

.02). Given that the foundation of both intervention groups was a summer camp for 

children, parents in both groups might have been more focused on making changes in their 

children and were more remiss of their own healthy habits. Furthermore, the HLPP 

curriculum is presented in a didactic format and does not include in-session physical 

activity components. Therefore, it is up to the participant to engage in weekly physical 

activity. Again, parents in HLSC+HLPP may have focused on increasing their child’s 

physical activity instead of their own. Future research could include in-session physical 
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activity during interventions that include parents. This is consistent with The Salud Con La 

Familia study which was a 12-week family-based healthy lifestyle program that included 

in-session family physical activities (Barkin, et al., 2012). Furthermore, in-session physical 

activity may produce improvements in family-health outcomes and parenting behaviors. 

For example, in a parenting intervention for children with behavior problems that consisted 

of a parenting group followed by a family soccer game, Fabiano et al. (2012) demonstrated 

improvements in fathers’ positive parenting. 

In terms of fitness, large effect sizes were observed for child side-to-side jumps in 

both groups which is consistent with previous work (Graziano et al., 2017). Changes in 

both groups were expected due to the focus on physical activity in the HLSC curriculum. 

In terms of blood pressure, small effect sizes were found for child and parent. this is not 

surprising and may be a result of the short length of the intervention and small BMI 

reductions (Aucott et al., 2009). However, given the large effects observed in child side-

to-side jumps, it can be expected that over time, there would be improvements in child 

SBP/DBP (Gaya et al., 2009). Future studies should examine long term changes in blood 

pressure following a healthy-lifestyle intervention.  

In terms of nutrition, there were medium to large effects observed after the 

intervention in the reduction of total daily calories for both groups. A possible 

explanation is that children in both groups were learning the Stop-Light-Diet system 

during HLSC and therefore may have been implementing some of these skills at home. 

Additionally, children were eating three out of five meals per day and having their food 

monitored during HLSC. It may be the case that children consume excessive calories and 

unhealthy foods during the school day, as opposed to breakfast and dinner at home. In 
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fact, Schanzenbach (2009), demonstrated that kindergarten students who eat lunch from 

the National School Lunch Program gain more weight by the end of 1st grade compared 

to students who bring their lunch to school. It would be important for future research to 

include measures of caloric intake at home and school in order to examine these 

differences.  

Furthermore, HLSC+HLPP demonstrated a medium effect post intervention in 

increased consumption of child vegetables, while HLSC showed medium to large effects 

for decreases in child fat grams, and an increase in child daily fruit consumption. A 

possible explanation is that children in HLSC may have focused on the Stop-Light-Diet 

system which emphasizes recognizing and reducing fat grams while children in 

HLSC+HLPP had parents who were focused on increasing consumption of healthy foods 

(a recommendation and weekly focus in HLPP). Furthermore, consistent with the 

Familial Approach to the Treatment of Childhood Obesity: Conceptual model (Golan & 

Weizman, 2001), the HLPP curriculum includes sessions on behavioral modification 

strategies, which may have helped parents in HLSC+HLPP during mealtime with getting 

their child to try new foods (e.g., vegetables). In fact, previous research has demonstrated 

that using behavioral modification strategies increases fruit and vegetable intake (Jones et 

la., 2014; Just & Price, 2013). Moreover, future research should use The Healthy Eating 

Index (HEI; Krebs-Smith et al., 2018) to assess how well the family’s food choices align 

with the recommendations of the Dietary Guidelines for Americans (USDHHS and 

USDA, 2015). Using the HEI might be a better indicator of overall nutrition habits rather 

than examining macronutrients independently. Additionally, children in both groups 

showed a statistically significant improvement in their nutritional health classification 
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after the intervention. This was expected as both groups were learning the Stop-Light-

Diet system during HLSC which focuses on classifying the healthfulness of foods.  

Regarding physical activity, families in the HLSC group spent significantly more 

time after the intervention participating in outdoor physical activity compared to families 

in HLSC+HLPP. Given that parents in HLSC+HLPP had to dedicate one evening per 

week to attend the parenting session, these parents had less opportunities to participate in 

outdoor activities and therefore this may have contributed to this finding. Moreover, there 

was an increase in minutes spent in moderate to vigorous activity for families in 

HLSC+HLPP while families in HLSC had a decrease in minutes spent in moderate to 

vigorous activity. Hence, HLPP may have helped increase physical activity in families in 

HLSC+HLPP by including sessions on increasing moderate to vigorous activity and 

multiple ways of achieving this (e.g., indoor physical activity, daily opportunities for 

physical activity). This is consistent with a parent-based obesity intervention (McGarvey 

et al., 2004) that demonstrated an increase in frequency of engaging in active play after 

educational groups focused on nutrition and physical activity. For HLSC, the reduction in 

minutes spent in moderate to vigorous activity may have been due to parents not 

providing opportunities for physical activity at home since children were spending the 

day in a summer camp which included physical activity and therefore not needing 

additional physical activity. Furthermore, frequency of sedentary activity was reduced in 

both groups, with small effects observed (HLSC+HLPP: g = -.20; HLSC: g = -.36), 

which is consistent with prior work that found a reduction in sedentary behaviors after a 

10-session family-based intervention (Moores et al., 2018).  
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Both intervention groups improved the healthfulness of their home environment 

from pre- to post-treatment with HLSC showing a large effect (g = 1.05). This is not 

surprising as the HLSC curriculum includes education on improving the home environment 

(e.g., food and beverage choices, screen time, child physical activity). Consistent with the 

Hunter Illawarra Kids Challenge Using Parent Support (HIKCUPS; Collins et al., 2010) 

study which found an increase in monitoring after the intervention, parents across both 

HLSC+HLPP and HLSC reported similar higher levels of monitoring after the intervention. 

It is plausible that since parents in both groups were concerned about their child’s health 

status and sought an obesity intervention, that both groups would focus on monitoring their 

child’s food intake after the intervention. Furthermore, parents in the HLSC+HLPP 

reported higher stress after the intervention compared to parents in the HLSC. It is likely 

that parents in the HLSC+HLPP felt more stressed at the end of the intervention because 

they had the added pressure of attending parenting groups and implementing new skills 

weekly compared to parents in the HLSC who were not learning new skills. Guilfoyle et al. 

(2010) suggests that caregivers who are beginning weight management treatment for their 

child likely experience parenting stress especially when the new healthy behaviors are in 

contrast to their own current behaviors (e.g. fast-food consumption). Therefore, parents in 

the HLSC+HLPP who are focusing on changing their own health behaviors in addition to 

their child’s, may experience more stress than parents in the HLSC who do not have the 

added parent component. 

Study Limitations 

 Limitations of this study should be noted. First, mechanistic data were self-report 

and therefore may be subject to rater bias. Objective measures should be employed in 
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future studies. Specifically, dietary data can be collected via wearable digital devices as 

done in Gemming et al. (2015) which showed that wearing a digital device increased 

underreporting of dietary intake between 6-8% compared to multiple-pass 24-hour 

dietary recalls. Second, given the small sample size and the significant number of 

families who did not complete the follow-up assessment (33%), we were unable to 

examine maintenance effects. Future research should take into account the attrition 

difficulties at follow-up seen in this study to ensure a sufficient sample size is obtained in 

order to examine whether findings are maintained over time. Third, the parenting group 

was not examined alone and therefore we were unable to examine the unique 

contributions of the parenting program. Future intervention studies should include a 

parent-only comparison group as suggested by the Familial Approach to the Treatment of 

Childhood Obesity conceptual model (Golan & Weizman, 2001). 

Conclusions 

Despite the aforementioned limitations, this study demonstrates the feasibility, 

acceptability, and improvement of child health outcomes after both the HLSC+HLPP and 

HLSC. Future research should examine these findings after a follow-up period to 

determine if the findings are maintained or if there are group differences. Furthermore, 

integrating technology and obesity interventions could be beneficial for families that 

would otherwise not have access to this type of program as well as for families that may 

not have the flexibility in their schedules to attend live sessions. Online health 

interventions for children and adolescents appear to be a rapid area of research (Vidmar 

et al., 2019; Rodriguez-Rocha & Kim, 2019; Bradley et al., 2019). The Time2bHealthy 

program, a parent-based online childhood obesity program for children ages two-five 
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years demonstrated improvements in child health outcomes after the intervention 

compared to a control group (Hammersley et al., 2019). Moreover, a recent review of 

electronic-health interventions, suggests the need for transforming successful in person 

interventions into online formats, and including younger age groups (Hammersley, 2016). 

Future work in the HLSC+HLPP can include transforming the parenting component to 

self-directed online modules and online discussion groups to examine whether the results 

are comparable to the current study. 
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VI. STUDY 2: CURRENT STUDY 

The Obesity-Related Behavioral Intervention Trials Model (ORBIT Model; 

Czajkowski et al., 2015) is a model for developing behavioral treatments to prevent 

and/or manage chronic disease developed by experts in the field (e.g., National Institutes 

of Health Office of Behavioral and Social Sciences Research (OBSSR), the National 

Heart, Lung, and Blood Institute (NHLBI), the National Cancer Institute (NCI), the 

National Institute of Diabetes, Digestive and Kidney Diseases (NIDDK), the Eunice 

Kennedy Shriver National Institute of Child Health and Human Development (NICHD), 

and investigators from the ORBIT consortium). In accordance with Phase IIa of the 

ORBIT model (Czajkowski et al., 2015), the purpose of this study was to examine, via an 

open trial, the feasibility, acceptability, and initial promise of implementing the Healthy 

Lifestyle Parenting Program (HLPP) within a community setting. We expected that it 

would be feasible and acceptable to provide HLPP in the community as evidenced by a 

minimum attendance rate of 50% and a minimum satisfaction rating of 80%. In accordance 

with previous research suggesting the importance of parental involvement in child 

healthy habits (Graziano et al., 2017; Collins et al., 2011; Coto et al., 2019) and the 

Familial Approach to the Treatment of Childhood Obesity conceptual model (Golan & 

Weizman, 2001) we expected that families would significantly improve their health 

outcomes (e.g., BMI and fitness) from pre-treatment to three-month follow-up. Within the 

mechanistic outcomes, we expected that families who complete HLPP would 

significantly improve their family home environment, family healthy habits (i.e., 

nutrition, physical activity), parenting strategies, and child feeding practices.  
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VII. STUDY 2: METHOD 

Participants and Recruitment 

Following institutional review board approval, recruitment was conducted at local 

schools during health screenings where graduate students measured children’s BMI and 

provided parents with results and flyers. Also, flyers were displayed in the waiting rooms 

of local children’s hospitals, pediatrician’s offices, and libraries. Additionally, study staff 

promoted the group at elementary school open houses and community resource fairs. 

Interested parents called the study center (n = 71) and spoke with study staff who 

described the study and scheduled them for a screening appointment to determine 

eligibility. Families were eligible if a) the child was between four and nine years of age; 

b) the child had a BMI ≥ the 85th percentile for weight based on the Centers for Disease 

Control and Prevention age/gender norms; c) the parent spoke and understood 

English/Spanish; and d) the family was able to participate in an eight-week parenting 

program. Families were excluded if the child had dietary or exercise restrictions, was 

previously diagnosed with a developmental delay or pervasive developmental disorder, 

was on medication that may affect weight loss/gain, or was enrolled in another weight 

control or exercise program. Figure 1 provides a CONSORT Flow diagram detailing 

participant recruitment and participation. 

Eighteen children were enrolled in the parenting program. Six families did not 

participate in the intervention (reasons for not participating included: no longer having 

time to participate, drive is too far, no-show). The final sample consisted of 12 children 

(Mage = 6.67 years; 75% male; 83.3% Hispanic/Latino; see Table 13) classified as 

overweight (n = 2) or obese (n = 10) and their caregivers (Mage = 37.25 years; 100% 
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female; 75% Hispanic/Latino; see Table 13). Mean family annual income was 

$32,916.67. 
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Table 13. Study Two: Participant Demographic Variables  

 Total sample (n = 12) 

Demographic Variables  

  Child gender (% male)  67% 

  Mean child age (Range)  6.67 (4-9) 

  Child ethnicity (%)  

     Hispanic/Latino 83.3% 

  Caregiver gender (% female) 100% 

  Mean caregiver age (Range) 37.25 (27-65) 

  Caregiver ethnicity (%)  

     Hispanic/Latino 75% 

  Mean Annual Income (SD) $32,916.67 ($35,894.94) 

  Caregiver Highest educational level completed (%)  

     Some college 41.7% 

     Associate’s degree 41.7% 

     Bachelor’s degree 16.7% 

  Caregiver marital status (%)  

      Single, never married   8.3% 

      Living with a partner 8.3% 

      Married 75% 

      Divorced 8.3% 

 



66 
 

Procedure 

 Parents attended nine weekly HLPP sessions at a community center and focused on 

learning behavioral modification strategies and supporting their child’s engagement in 

healthy nutrition and physical activity habits (Graziano et al., 2017; described further 

below). Families completed all measures at a baseline assessment before the start of 

treatment, a post-treatment assessment (1 week after treatment), and a three-month follow-

up assessment which is consistent with other obesity interventions (Edwards et al., 2006; 

Stovitz et al., 2014). Families were compensated with a $25 gift card at the completion of 

each assessment.  

Intervention Description 

The HLPP is a nine-session parenting group held weekly lasting 1.5-2 hours. A 

graduate student with expertise in pediatric obesity was the HLPP therapist. The nutrition 

component focused on teaching parents about the Stop-Light Diet System (Epstein & 

Squires, 1988) as well as the MyPlate (U.S. Department of Agriculture, 2019) and 

encouraging the use of these skills at home. Additionally, food monitoring via food logs 

and a phone application was completed by the parent. The physical activity component 

included education on monitoring and limiting sedentary activities (e.g., minimizing 

screen time) while promoting physical activities (e.g., going on family walks). Lastly, 

parents were taught behavior modification strategies adapted from Parent Child 

Interaction Therapy (Eyberg & Hood, 2003) such as, attending to desired behaviors via 

labeled praises and differential attention for picky eating. See Table 4 for a summary of 

session topics. 
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Measures 

Process Measures  

Attendance, Treatment Satisfaction, and Fidelity. Parent attendance at HLPP 

sessions was recorded via sign-in sheets completed at the beginning of the sessions. 

Homework (i.e. food log forms) were collected from parents during each HLPP session. 

Furthermore, parents were asked to keep track of their own weekly dietary intake by 

logging their daily food consumption in an electronic application (Myfitness Pal). Total 

number of days the parent tracked was calculated for each family. Treatment satisfaction 

was measured via an adapted standard satisfaction questionnaire developed for behavioral 

treatments (MTA Cooperative Group, 1999). Parents indicated their degree of satisfaction 

across a seven-point Likert scale on various topics as well as provided an overall rating of 

treatment satisfaction. Fidelity was assessed via checklists (see Figure 3) completed on 

20% of the recorded HLPP sessions by a research assistant who was blind to group 

assignment.  

Main Health Outcome Measures 

Child and Parent Anthropometrics. Parent and child height and weight were 

measured by calibrated stadiometer and portable digital scale following standard 

anthropometric procedures (Cameron, 1986) by trained personnel in triplicate (using the 

medium value; Ward & Anderson, 1998). Body Mass Index (BMI; weight in kg/height in 

meters squared) was calculated for both parents and children, and child BMI was 

transformed into z-scores using national norms from the CDC (Kuczmarski et al., 2000).  

Parent and Child Fitness. Child physical fitness was assessed via side-to-side 

jumps which is part of the Karlsruhe Motor Screening (KMS) test battery (Bos et al., 
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2004). Children are asked to jump with both legs from one side of a strip on the floor to the 

other as fast as possible for 30 seconds. In accordance with previous research, greater 

number of side-to-side jumps indicate better physical fitness (Bayer et al., 2009). Parent 

physical fitness was assessed via heart rate and blood pressure measured in triplicate and 

averaged. Routine physical activity has been associated with lower blood pressure in adults 

(Ahmed & Ndumele, 2014). Child heart rate and blood pressure was also assessed in 

triplicate and averaged.  

Mechanistic Outcome Measures 

Nutrition. Dietary Intake: Child and parent dietary intake was assessed via the 

Automated Self-Administered 24-hour Dietary Assessment Tool (ASA24-2016; 

Kirkpatrick et al., 2014). The ASA24-2016 is a valid web-based tool that enables multiple 

automated self-administered 24-hour recalls and food records (Kirkpatrick et al., 2014; 

Thompson et al., 2015). The ASA24 uses the validated United States Department of 

Agriculture's (USDA) Automated Multiple-Pass Method (AMPM; Raper et al., 2004) 

which is the method used in the dietary interview component of the National Health and 

Nutrition Examination Survey. Parents were asked to recall and describe foods and drinks 

consumed at each meal during the previous day including portion sizes. Pictures of portion 

sizes were provided to aid in estimation. Parents also completed the ASA24-2016 for their 

child’s previous day food and drink consumption. Consistent with previous research 

(Aeberli et al., 2008; Lin et al., 2012; Riera-Crichton & Tefft, 2014), we examined dietary 

intake at a macronutrient (e.g., fat grams, calories) level as well as number of total daily 

fruit and vegetables consumed. Nutritional Awareness and Knowledge. Nutritional 

awareness and knowledge was assessed via The Dietary Interview Assessment of 
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Nutritional Awareness (DIANA; Graziano, 2015). The DIANA is a 24-item measure of 

children’s nutritional expressive knowledge and health classification. Total scores were 

calculated for Part A (expressive knowledge;  = .66) and total relative scores were 

calculated for Part B (health classification;  = .51), with higher scores indicating greater 

nutritional knowledge.  

Physical Activity. The Family Healthy Lifestyle Questionnaire (FHLQ; Graziano, 

in preparation) is a 12-item self-report measure of frequency of family’s healthy habits 

scored on a 7-point Likert scale. Family participation in physical activity was assessed via 

the following items from the FHLQ (Graziano, in preparation): How much time does your 

family typically spend watching television or playing videos games per day?, How many 

minutes a day does your child spend in active play/exercise (faster breathing sweating)?, 

How many minutes a day do you spend in active play/exercise (faster breathing sweating)?, 

and How often does your family go outside to play a physical activity (ride a bike, jump 

rope, soccer, basketball)?.  

Family Home Environment. The Family Nutrition and Physical Activity (FNPA; 

Ihmels et al., 2009) screening tool was used as a measure of the home environment. The 

screening tool assesses aspects of the food and physical activity environment inside of the 

child’s home. The FNPA is comprised of 20-items in ten domains: family meals, family 

eating practices, food choices, beverage choices, restriction/reward, screen time, healthy 

environment, family physical activity, child physical activity, and family schedule/sleep 

routine. Reliability and validity are well-established for the FNPA (Peyer & Welk, 2017; 

Ihmels et al., 2009). For the purposes of the current study, the total score was used with 

higher scores indicating a more favorable home environment (α = .61). 
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Parenting. Parenting Strategies. The Alabama Parenting Questionnaire (APQ; 

Shelton et al., 1996) measures five dimensions of parenting: involvement, positive 

parenting, poor monitoring/supervision, inconsistent discipline, and corporal punishment 

via 42-items. Items use a 5-point Likert scale (1 = Never to 5 = Always). The APQ has 

been found to have good internal consistency across the positive parenting (α = .80) and 

involvement (α  = .80) scales, good criterion validity in differentiating clinical and 

nonclinical groups (Shelton et al., 1996). The current study examined the positive parenting 

factor (α = .90 consisting of the involvement and positive parenting subscales and the 

negative parenting factor (α = .86) consisting of the following subscales: poor 

monitoring/supervision, inconsistent discipline and corporal punishment. Parenting Stress. 

Parents completed the Parenting Stress Index/Short Form (PSI; Abidin, 1995) to assess the 

source and degree of parenting stress. The PSI contains 36 items rated on a 6-point Likert 

scale (1 = Strongly Disagree to 5 = Strongly Agree) and yields subscales assessing parental 

distress, stress related to parent-child interactions, stress related to the child's behavior, and 

a total score. This measure demonstrates good test-retest reliability (.68-.85), internal 

consistency (.85-.91) and concurrent validity (Abidin, 1995). Higher scores indicate 

increased total parenting stress. For the purposes of the current study, we used the total 

parenting stress score (α = .78). Parent Feeding Practices. The Child Feeding 

Questionnaire (CFQ; Birch et al., 2001) was used to assess parent feeding practices. The 

CFQ is a well validated 31-item self-report questionnaire that measures two domains: (1) 

parental control in child feeding and (2) parental perceptions and concerns about child 

obesity (Birch et al., 1998). For the purposes of the current study, we examined the parental 



71 
 

control domain consisting of the following subscales: restriction (α = .77), pressure to eat 

(α = .87), and monitoring of eating (α = .92).  

Data Analysis Plan 

All analyses were conducted using the Statistical Package for Social Sciences, 

version 25 (SPSS, 2017). Preliminary analyses were conducted between demographic 

variables and all outcome variables to identify any associations. Next, descriptive 

analyses were conducted to examine the process outcomes (e.g., attendance and 

homework completion, treatment satisfaction, and fidelity). One-way repeated measures 

ANOVAs with a Bonferroni correction were conducted to examine within-subject 

changes from pre- to post-treatment and 3-month follow-up assessment on all main health 

outcomes and mechanistic outcomes. Although we do present statistical findings (p values 

as well as Hedge’s g effect size estimates), the goal of a Phase IIa study is to show 

clinically significant impact on the behavioral risk factor rather than statistical significance 

(Czajkowski et al., 2015).  
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VIII. STUDY 2: RESULTS 

Preliminary Analyses: Demographic Variables  

 Preliminary analyses between demographic variables and study outcome variables 

revealed significant associations between child age, child gender, and family annual 

income, respectively, and several outcome variables (correlations displayed in Tables 14-

17). Therefore, all analyses (excluding analyses which included BMI z-score) controlled 

for child age, child gender, and family annual income. Analyses including BMI z-score 

only controlled for family annual income given that the BMI z-score already accounts for 

child age and gender.  
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Table 14. Study Two: Correlations: Demographics and Health Outcomes  

  

BMI 
z-

score 
(C) 

BMI 
(P) 

Side-
to-

side 
jumps 

(C) 
SBP 
(C) 

DBP 
(C) 

HR 
(C) 

SBP 
(P) 

DBP 
(P) 

HR 
(P) 

Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

BMI z-score (C) - - - - - - - - - - - - - 

BMI (P) .32 - - - - - - - - - - - - 

Side-to-side jumps (C) -.27 -.15 - - - - - - - - - - - 

SBP (C) .18 -.48 .15 - - - - - - - - - - 

DBP (C) .11 -.18 -.05 .88*** - - - - - - - - - 

HR (C) -.16 .59 .08 -.40 -.37 - - - - - - - - 

SBP (P) -.41 -.13 .54 .39 .23 -.16 - - - - - - - 

DBP (P) -.74 .03 .71 .20 .04 .19 .90** - - - - - - 

HR (P) -.20 .45 .89** -.10 -.18 .30 .43 .50 - - - - - 

Child age -.50 -.24 .80** .07 -.08 .00 .78* .89** .70 - - - - 

Child gender -.46 .68 -.15 -.39 -.20 .04 -.03 .03 -.20 .04 - - - 

Parent age  -.07 -.36 .49 .27 .10 -.39 .88** .68 .51 .50 -.21 - - 

Family annual income .58* -.39 .04 .09 -.14 -.60 -.36 -.56 -.12 -.17 -.24 ..08 - 

Parent highest 
education 

.34 .28 .06 -.03 .01 .21 -.17 .14 -.43 -.16 .00 -.35 .06 

Note. ***p < .001, **p < .01, * p < .05. C = child measure, P = parent measure, BMI = Body Mass Index, SBP = Systolic Blood Pressure, DBP = 
Diastolic Blood Pressure, and HR = Heart Rate. 
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Table 15. Study Two: Correlations: Demographics and Nutrition Outcomes  

  
Calorie 

(C) 
Calorie

(P) 
Fat 
(C) 

Fat 
(P) 

Ttl 
daily 
fruit 
(C) 

Ttl 
daily 
fruit 
(P) 

Ttl 
daily 

vegeta-
bles 
(C) 

Ttl 
daily 

vegeta-
bles 
(P) 

Health 
Classification 

Ttl Score 

Expressive 
Knowledge 
Ttl Score 

Age 
(C) 

Gender 
(C) 

Age 
(P) 

Family 
annual 
income 

Calories (C) - - - - - - - - - - - - - - 

Calories (P) .66 - - - - - - - - - - - - - 

Fat (C) .92** .56 - - - - - - - - - - - - 

Fat (P) .42 .77* .34 - - - - - - - - - - - 

Total daily 
fruit (C) 

.48 .33 .16 .29 - - - - - - - - - - 

 Total daily 
fruit (P) 

.90** .69 .84
* 

.31 .21 - - - - - - - - - 

Total daily 
vegetables 
(C) 

.33 -.27 .61 -.37 -.30 .26 - - - - - - - - 

Total daily 
vegetables 
(P) 

.24 -.08 -.12 -.01 .77* .09 -.34 - - - - - - - 

Health 
Classification 
Total Score 
(C) 

-.21 -.52 -.04 -.65 -.06 -.34 .59 -.25 - - - - - - 

Expressive 
Knowledge 
Total Score 
(C) 

.03 .41 -.25 .13 .45 .18 -.65 .29 .57 - - - - - 

Child age .33 -.34 .38 -.68 .09 .28 .70 .21 .72** .28 - - - - 

Child gender -.61 -.23 -.57 .08 .01 .82* -.34 -.16 .38 .25 .04 - - - 

Parent age  -.04 .66 .18 -.67 -.50 .02 .80* -.14 .10 -.09 .50 -.21 - - 
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Family 
annual 
income 

-.47 -.04 -.25 -.17 -.72 -.16 .01 -.79* .19 .25 -.17 -.24 .08 - 

Parent 
highest 
education 

.38 .64 .18 .81
* 

.69 .12 -.47 .33 .05 .44 -.16 .00 -.35 .06 

Note.  ***p < .001, **p < .01, * p < .05. C = child measure, P = parent measure, Ttl = total. 
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Table 16. Study Two: Correlations: Demographics, Physical Activity, and Home Environment Outcomes 

  

Family 
sedentary 
activity  

Family 
outdoor 
physical 
activity 

Minutes in 
mod-to-vig 

activity 
FNPA 

total score 
Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

FHLQ:  Family 
Sedentary activity  

- - - - - - - - 

FHLQ: Family 
outdoor physical 
activity 

-.40 - - - - - - - 

FHLQ: Minutes in 
moderate to vigorous 
activity  

-.24 .74** - - - - - - 

FNPA: Total Score -.52 -.05 -.11 - - - - - 

Child age .20 -.06 .35 -.04 - - - - 

Child gender .19 -.03 -.10 .00 .04 - - - 

Parent age  .24 .07 .42 .06 .50 -.21 - - 

Family annual 
income 

-.54 .33 .48 .02 .17 -.24 .08 - 

Parent highest 
education 

-.04 .38 .08 -.70** -.16 .00 -.35 .06 

Note. **p < .01, * p < .05. C = child measure, P = parent measure, FHLQ = Family Healthy-Lifestyle Questionnaire 
(Graziano, unpublished), FNPA = Family Nutrition and Physical Activity screening tool (Ihmels et al., 2009). 
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Table 17. Study Two: Correlations: Demographics and Parenting Outcomes 

  

Positive 
Parenting 

Factor 

Negative 
Parenting 

Factor 

Parental 
Control 
in Child 
Feeding Restriction 

Pressure 
to Eat 

Monitoring 
of Eating 

Total 
Stress 

Child 
age 

Child 
gender 

Parent 
age 

Family 
annual 
income 

Positive Parenting 
Factor  

- - - - - - - - - - - 

Negative Parenting 
Factor  

-.70** - - - - - - - - - - 

Parental Control in 
Child Feeding 
Domain  

.48 .07 - - - - - - - - - 

Restriction .64* -.20 .87*** - - - - - - - - 

Pressure to Eat  -.27 .65* .38 -.03 - - - - - - - 

Monitoring of 
Eating 

.25 -.40 .11 .09 .52 - - - - - - 

Total Stress -.57 .39 -.17 -.17 -.04 .02 - - - - - 

Child age .26 -.01 .05 -.02 .17 -.09 -.58* - - - - 

Child gender -.42 .21 .00 -.16 .20 .07 .45 .04 - - - 

Parent age  .14 -.03 -.22 -.09 -.34 .16 -.33 .50 -.21 - - 

Family annual 
income 

.67* -.56 .45 .52 -.21 .35 -.19 -.17 -.24 .80 - 

Parent highest 
education 

.44 -.07 .50 .47 -.01 .30 .14 -.16 .00 -.35 .06 

Note.  ***p < .001,**p < .01, * p < .05. 
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Process Outcomes  

Attendance and Homework completion. Overall, parents attended 55% of the 

nine HLPP sessions (M = 5, SD = 2.83). A further breakdown revealed that five parents 

attended only two sessions, two parents attended five-six sessions, and five parents 

attended more than seven sessions. Parents completed homework for only 25% of the 

sessions (M = 2.08, SD = 2.54). Upon further exploration of homework completion, it was 

noted that four parents completed homework at least half of the sessions and eight parents 

did not complete homework during any sessions. In terms of parent self-monitoring, out of 

the eight families who completed treatment, three did not use the MyFitnessPal application. 

For the remaining five families who participated in the intervention, the mean number of 

days parents used the application was 30.6, indicating that families used the application 

55% of the days during the intervention period.  

Treatment satisfaction. Parents were extremely satisfied with HLPP. Specifically, 

on a seven-point Likert scale of strongly disagree to strongly agree, 87.5% of parents 

strongly agreed that their family benefited from the program, 87.5% strongly agreed that 

they enjoyed the program, 87.5% strongly agreed that the program taught them effective 

strategies that helped change their family’s healthy habits, and 87.5% strongly agreed that 

they would recommend the HLPP to other parents. Further excerpts of open-ended 

satisfaction questions are displayed in Table 18. 
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Table 18. Study Two: Program Satisfaction 

Parent Statement 

1 I enjoyed learning and sharing healthy lifestyle eating and living styles 

and will include the strategies in our lifestyle. 

2 Our family is forever changed. We move more. We eat so much better. 

Everyone is eating more fruits and vegetables. My kids friends are telling 

their parents about go, slow, and whoa foods! We are putting down our 

devices to get outside as a family. And I know weight loss wasn't the goal 

but watching my son get to a more healthy goal weight is going to impact 

him for the rest of his life. He's learning and practicing making healthy 

decisions every day. I can't recommend this program enough and I am so 

thankful to the funders for making it possible for us to participate. 

3 I really enjoyed how involved and non-judgmental the 'teacher' was. Even 

though I struggled with the routine and getting in the mindset to eat 

healthier, she was always very encouraging for me to just keep trying. 

4 The education sessions provided in small groups was very helpful. Having 

the open discussion with other parents allowed me to share information 

and scenarios that helped me better. 

5 Weekly goals were amazing. Making goals where we were at and not 

what the ideal is. Learning about what kids nutritional needs was mind 

blowing. The easy system of go, slow, and whoa, kids really get that. 

Learning from the group was key and the instructor was great and 

knowledgeable. It was nice to have childcare there and food there for 

dinner. You thought of everything to make it easy for families 
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Fidelity. Treatment fidelity was completed on 20% of the HLPP sessions and 

excellent fidelity was achieved (100%). 

Main Health Outcomes 

Child and parent anthropometrics. No statistically significant effect was found 

for child Body Mass Index z-score. However, mean child Body Mass Index z-score did 

decrease over time with a small effect size observed from pre- to post-treatment (g = -.37) 

and a medium effect size observed from pre-treatment to follow-up (g = -.52; see Table 

19). In terms of clinically significant changes (as defined by an improvement in child BMI 

z-score of .18 or greater; Reinehr et al., 2009) 50% of children improved (see Figure 5). No 

effect was found for parent Body Mass Index. In terms of clinically significant changes (as 

defined by a 5% reduction in parent BMI) 13% of parents improved (see Figure 5). 
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Table 19. Study Two: Results: Main Health Outcomes 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
FU 

M (SE) 
Time 
Effect 

F 

Time 
Effect 

p 

Pre-Tx to 
Post-Tx 

g [95% CI] 

Pre-Tx to 
FU 

g [95% CI] 

Post-Tx to 
FU 

g [95% CI] 
Main Health 
Outcomes 

        

BMI z-score (C) 2.41 (.10) 2.29 (.12) 2.23 (.13) .28 .63 -.37 [-.52, 
-.22] 

-.52 [-.68, -
.35] 

-.16 [-.33, .01] 

BMI (P) 30.10 
(2.02) 

29.83 (2.00) 29.43 
(1.74) 

1.06 .39 -.04 [-
2.83, 2.74] 

-.12 [-2.73, 
2.50] 

-.07 [-2.67, 
2.53] 

Side-to-side 
jumps (C) 

31.75 
(4.30) 

44.25(4.37) 45.13 
(2.32) 

.61 .57 .96 [-5.04, 
6.97] 

1.30 [-3.49, 
6.08] 

.08 [-4.76, 
4.93] 

SBP (C) 114.38 
(5.63) 

112.83 (2.44) 109.38 
(3.34) 

1.84 .22 -.12 [-
6.13, 5.89] 

-.36 [-6.77, 
6.05] 

-.39 [-4.45, 
3.66] 

DBP (C) 72.54 
(9.12) 

67.79 (2.32) 64.42 
(2.04) 

1.74 .24 -.24 [-
9.46, 8.98] 

-.41 [-9.57, 
8.75 

-.52 [-3.54, 
2.51] 

HR (C) 91.00 
(2.31) 

88.96 (5.99) 92.58 
(8.04) 

.70 .52 -.15 [-
6.44, 6.14] 

.09 [-8.11, 
8.29] 

.17 [-9.65, 
10.00] 

SBP (P) 130.71 
(6.69) 

120.10 (5.97) 134.00 
(7.81) 

.22 .81 -.59 [-
9.38, 8.20] 

.16 [-9.92, 
10.24] 

.71 [-8.92, 
10.34] 

DBP (P) 82.57 
(2.61) 

79.52 (2.40) 87.86 
(5.01) 

.43 .67 -.43 [-
3.90, 3.04] 

.47 [-5.06, 
6.00] 

.75 [-4.69, 
6.19] 

HR (P) 77.43 
(3.53) 

73.86 (2.55) 76.67 
(4.53) 

2.55 .16 -.41 [-
4.67, 3.85] 

-.07 [-5.69, 
5.56] 

.27 [-4.82, 
5.36] 

Note. All analyses (excluding BMI z-score which only co-varied for family income) co-varied for children’s age and 
gender, and family income. C = child measure, P = parent measure, BMI = Body Mass Index, SBP = Systolic Blood 
Pressure, DBP = Diastolic Blood Pressure, and HR = Heart Rate. 
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Figure 5. Clinically Significant Change: Child BMI z-score and Parent BMI 

 

 

 

 

 

 

 

 

 

 

 

 

0

1

2

3

4

5

6

7

Improved No change Worsened

N
u
m
b
er
 o
f 
P
ar
ti
ci
p
an
ts

Clinically Significant Change

Child BMI
zscore

Parent BMI
50%

74% 

13% 

37% 

13% 13% 



83 
 

Parent and child fitness. Despite no statistically significant effects, large effect 

sizes were observed for child fitness, as measured by side-to-side jumps, from pre- to post-

treatment (g = .96) as well as pre-treatment to follow-up (g = 1.30). Regarding child blood 

pressure, there were no statistically significant effects, yet reductions in SBP and DBP 

yielded small effect sizes from pre- to post-treatment (SBP g = -.12; DBP g = -.24) and pre-

treatment to follow-up (SBP g = -.36; DBP g = -.41). No statistically significant effects 

were found for parent blood pressure. Parent blood pressure decreased from pre- to post-

treatment (SBP g = -.59; DBP g = -.43). However, parent blood pressure increased to 

greater levels than pre-treatment during the follow-up assessment (SBP g = .16; DBP g = 

.47).    

Mechanistic Outcomes    

 Nutrition. There were marginal significant effects for child [F(2,6) = 4.06, p = 

.08)] and parent fat intake [F(2,6) = 3.69, p = .09)], respectively, with large effect sizes 

from pre- to post-treatment as well as pre-treatment to follow-up (see Table 20). No 

statistically significant effects for the remaining nutrition variables were observed. 

However, there were large effect sizes from pre- to post-treatment for child calories (g = -

.89) and parent calories (g = -1.03). In terms of nutritional health classification and 

expressive knowledge, there was a statistically significant effect for health classification 

[F(2,8) = 5.26, p = .04)] but not for expressive knowledge.  
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Table 20. Study Two: Results: Nutrition 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
FU 

M (SE) 
Time 
Effect 

F 

Time 
Effect 

p 

Pre-Tx to Post-Tx 
g [95% CI] 

Pre-Tx to FU 
g [95% CI] 

Post-Tx to FU 
g [95% CI] 

Mechanistic 
Outcomes 

           

Nutrition            
    ASA-24-2016: 
   Calories (C) 

1567.35 
(149.40) 

1204.16 
(138.55) 

1391.76 
(131.57) 

1.55 .29 -.89 [200.57, 
198.79] 

-.44 [-195.53, 
194.65] 

.49 [-186.75, 
187.73] 

    ASA-24-2016: 
   Calories (P) 

1765.09 
(282.80) 

1170.42 
(58.86) 

1265.49 
(191.64) 

1.44 .31 -1.03 [-284.11, 
282.05] 

-.73 [-335.51, 
334.05] 

.24 [-196.23, 
196.70] 

    ASA-24-2016: Fat 
    (C) 

67.84 (8.08) 44.30 (6.06) 52.44 (3.75) 4.06 .08+ -1.17 [-11.06, 
8.73] 

-.87 [-9.59, 7.86] .57 [-6.41, 7.56] 

    ASA-24-2016: Fat 
     (P) 

72.83 (8.89) 39.48 (4.32) 52.63 (8.97) 3.69 .09+ -1.69 [-11.38, 
8.00] 

-.80 [-13.18, 
11.58] 

.66 [-9.09, 
10.42] 

    ASA-24-2016:Total 
daily fruit (C) 

.49 (.16) .53 (.16) .14 (.13) 1.02 .42 .09 [-.13, .31] -.85 [-1.06, -.65] -.93 [-1.14, -
.073] 

    ASA-24-2016:Total 
daily fruit (P) 

.85 (.20) .47 (.23) .77 (.62) .88 .46 -.64 [-.93, -.34] -.06 [-.70, .57] .23 [-.42, .87] 

    ASA-24-2016:Total 
daily vegetables (C) 

.63 (.35) .99 (.55) .77 (.23) .10 .42 .28 [-.36, .92] .17 [-.24, .58] -.18 [-.77, .40] 

  ASA-24-2016: Total 
daily vegetables (P) 

1.20 (.17) 1.21 (.52) .61 (.22) .62 .57 .01 [-.53, .55] -1.07 [-1.34, -.80] -.53 [-1.09, .02] 

    DIANA: Health 
   Classification Total 
   Score (C) 

35.13 (.33) 37.38 (.70) 36.63 (.51) 5.26 .04** 1.38 [.62, 2.14] 1.16 [.56, 1.76] -.41 [-1.26, .44] 

    DIANA: Expressive 
   Knowledge Total 
   Score (C) 

21.38 (.83) 21.88 (.47) 22.63 (.90) 1.24 .34 .25 [-.69, 1.18] .48 [-.71, 1.68] .35 [-.64, 1.34] 

Note.   All analyses co-varied for children’s age and gender, and family income. ***p < .01, **p < .05, +p < .09. C = child measure, P = parent measure, 
ASA-24-2016 = Automated Self-Administered 24-hour Dietary Assessment Tool (Kirkpatrick et al., 2014), DIANA = Dietary Interview Assessment 
Nutritional Awareness (Graziano, 2015). 
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Physical activity. There was a statistically significant effect for family frequency of 

sedentary activity [F(1,4) = 7.46, p = .05)], with a small effect from pre- to post-treatment 

(g = -.29). There were no statistically significant effects for child and parent minutes spent 

in moderate to vigorous activity or family frequency of outdoor physical activity.  

 Family home environment. There were no statistically significant effects found 

for family home environment. Changes from pre- to post-treatment (g = .64) and pre-

treatment to follow-up (g = .68) yielded medium effect sizes, indicating a healthier home 

environment.  

 Parenting. In terms of parenting strategies, no statistically significant effects were 

found. There were small to medium effects for two domains in parental child feeding 

practices: parental control in child feeding (pre to post: g = -.51; pre to follow-up: g = -.68) 

and restriction (pre to post: g = -.48; pre to follow-up: g = -.69). There was a statistically 

significant effect for total stress [F(2,8) = 9.16, p = .01)].  
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Table 21. Study Two: Results: Physical Activity, Home Environment, Parenting 

 Pre-Tx 

M (SE) 
Post-Tx 

M (SE) 
FU 

M (SE) 
Time 
Effect 

F 

Time 
Effect 

p 

Pre-Tx to Post-Tx 
g [95% CI] 

Pre-Tx to FU 
g [95% CI] 

Post-Tx to FU 
g [95% CI] 

Mechanistic Outcomes            
Physical Activity         

    FHLQ:  Family 
   Sedentary activity (P) 

2.13 (.42) 1.75 (.45) - 7.46 .05** -.29 [-.90, .31] - - 

    FHLQ: Family 
   outdoor physical 
   activity (P) 

2.38 (.78) 2.38 (.76) - 1.07 .36 .00 [-1.07, 1.07] - - 

    FHLQ: Minutes in 
    moderate to vigorous 
    activity (P) 

30.88 
(7.75) 

31.25 
(10.50) 

- 2.39 .20 .01 [-12.78, 
12.80] 

- - 

Family Home Environment         
    FNPA: Total Score (P) 60.13 

(1.77) 
64.50 
(2.73) 

64.13 
(2.14) 

1.11 .38 .64 [-2.55, 3.82] .68 [-2.04, 3.40] -.05 [-3.45, 
3.35] 

Parenting             
    APQ: Positive Parenting  
    Factor (P) 

76.13 (.46) 74.63 
(2.05) 

75.63 
(1.66) 

.60 .57 -.34 [-2.40, 1.72] -.14 [-1.83, 
1.55] 

.18 [-2.41, 2.77] 

    APQ: Negative Parenting 
    Factor (P) 

24.63 
(2.39) 

24.00 
(1.22) 

26.63 
(1.91) 

1.05 .39 -.11 [-2.74, 2.52] .31 [-2.69, 3.30] .55 [-1.68, 2.77] 

   CFQ: Parental Control 
   in Child Feeding 
   Domain (P) 

3.49 (.25) 3.09 (.28) 3.00 (.24) .10 .91 -.51 [-.87, -.15] -.68 [-1.01, -.34] -.12 [-.48, .24] 

   CFQ: Restriction (P) 4.05 (.33) 3.44 (.50) 3.27 (.42) .69 .53 -.48 [-1.07, .10] -.69 [-1.21, -.17] -.12 [-.76, .51] 
   CFQ: Pressure to Eat (P) 1.88 (.44) 1.75 (.26) 1.41 (.24) 1.52 .28 -.12 [-.62, .39] -.44 [-.93, .05] -.45 [-.80, -.11] 
   CFQ: Monitoring of 
   Eating (P) 

4.17 (.30) 3.96 (.20) 4.42 (.13) .80 .48 -.28 [-.63, .07] .36 [.05, .68] .91 [.68, 1.15] 

    PSI: Total Stress 74.25 
(9.96) 

74.13 
(12.49) 

70.00 
(10.56) 

9.16 .01*** .00 [-15.66, 
15.65] 

-.14 [-14.36, 
14.08] 

-.12 [-16.15, 
15.91] 

Note.   All analyses co-varied for children’s age and gender, and family income. ***p < .01, **p < .05, +p < .09. C = child measure, P = parent measure,  
FHLQ = Family Healthy-Lifestyle Questionnaire (Graziano, unpublished), FNPA = Family Nutrition and Physical Activity screening tool (Ihmels et 
al., 2009), APQ =  Alabama Parenting Questionnaire (Shelton et al., 1996), CFQ = Child Feeding Questionnaire (Birch et al., 2001), and PSI = 
Parenting Stress Index (Abidin, 1995). 
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IX. STUDY 2: DISCUSSION 

 This study examined via an open trial (Phase IIa of the ORBIT model; 

Czajkowski et al., 2015) the feasibility, acceptability, and initial promise of delivering the 

Healthy Lifestyle Parenting Program (HLPP) within a community setting. There was 

some difficulty in recruitment yet families that completed the bulk of the program 

reported high levels of satisfaction. While no statistically significant effects were found 

for health outcomes, child nutrition knowledge significantly improved, and family 

frequency of sedentary activity significantly decreased. These findings are further 

discussed below.  

 Strong recruitment efforts were employed via multiple avenues (social media, 

email blasts, school health screeners, health care provider referrals, open houses, and 

health fairs) and 1,354 flyers were distributed. Furthermore, to overcome potential 

barriers to participation, it was publicized that childcare and dinner would be provided, 

convenient locations would be available (at their child’s school, a community center, 

central location in Miami), and participant payments would be provided. However, 

despite the recruitment efforts, only 5% of families expressed interest in the study (n = 

71). Given that this program was advertised in a predominately Hispanic area, the low 

response rates might be due to a cultural factor. Particularly, previous research has found 

that Hispanic mothers do not perceive their overweight children as being overweight 

(Rich et al., 2005; Hackie & Bowles, 2007), and therefore may not think that this 

program is applicable to their families. It is important for future work to continue to focus 

on how best to engage families to participate in relevant interventions.  
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Similarly, retention was just as difficult, with only 66% of parents completing the 

program. Specifically, 18 families were allocated to the intervention, yet only 12 received 

the intervention due to drop-out (reasons included: too long of a drive and recently giving 

birth). Additionally, four of the families discontinued treatment after two sessions due to 

the location being too far away or too late in the evening. A recent review of retention 

rates in obesity trials targeting minority children documented similar difficulties in 

retention (58%-93%), especially in interventions targeting overweight or obese children 

Hispanics, and that are provided within the community setting (Cui et al., 2015). Future 

interventions should provide the option of various locations that are easily accessible with 

multiple time slots, or a group-based internet intervention which may be more appealing 

for working families. This is consistent with previous work in obesity interventions 

which have demonstrated lower levels of attrition (9-12%) using online-based 

interventions (Polzien et al., 2007; Hammersley et al., 2019). Furthermore, future obesity 

interventions may benefit from using a consumer preference approach, where participants 

engage in discrete-choice conjoint experiments (DCE; Oreme 2006). By using DCE, 

researchers can get a better understanding of what treatment modality parents are most 

likely to engage in. Interventions can then be adapted to meet those needs, such as, 

providing individual versus group sessions. This is consistent with previous literature in 

child mental health which used DCE and demonstrated three categories of participants 

each with different preferences for utilization (e.g., parents who preferred coaching calls 

from a therapist versus parents who were more amenable to group settings; Cunningham 

et al., 2008). Finding ways to meet families where they are and in the way they feel most 

comfortable may be the next logical step in pediatric obesity interventions.  
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HLPP was partially feasible, with parents attending 55% of the sessions. 

Furthermore, homework, which consisted of weekly food logs indicating what their child 

ate daily, was only completed by 25% of the entire sample that received the intervention 

(n = 12). Though, if the four families that discontinued treatment were removed, then 

homework completion would be 50%, which is consistent with other behavioral parent 

training interventions (Fabiano et al., 2009; Jensen & Grimes, 2010). Additionally, in a 

study comparing a maintenance-tailored therapy to a standard behavior therapy for 

treatment of obesity, homework completion rates were also low (52% and 33%, 

respectively), but did predict greater weight loss (Jeffrey et al., 2009). Furthermore, 

parents were asked to keep track of their own weekly dietary intake by logging their daily 

food consumption in an electronic application (Myfitness Pal). Parents only used the 

application 55% of the days during the intervention period. Self-monitoring has been 

found to be an active ingredient in obesity interventions (Dombrowski et al., 2005; 

Michie et al., 2013) and the lack of significant weight loss results may be reflective of the 

limited self-monitoring completed by parents in this study. Regardless of homework 

completion challenges, high levels of acceptability were found for families that 

completed the program, which is a milestone needed in order to approach the next phase 

in the ORBIT model (Czajkowski et al., 2015).  

 Although the goal of this study was to determine proof of concept and clinically 

significant changes as defined by the ORBIT model (Czajkowski et al., 2015), we 

provided statistical effects in order to offer an additional interpretation of the program’s 

potential impact. Consistent with prior work (Graziano et al., 2017; Golan et al., 2006), 

we found a decrease in child Body Mass Index z-score with a small effect size observed 
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from pre- to post-treatment (g = -.37) and a medium effect size observed from pre-

treatment to follow-up (g = -.52). Additionally, 50% of children showed clinically 

significant changes in BMI z-score. Therefore, HLPP may have contributed to the 

positive health changes in the children. Furthermore, all parents maintained their 

enrollment weight status at follow-up, with only one parent (13%) exhibiting clinically 

significant change in their own BMI (as defined by a 5% reduction in parent BMI). It is 

plausible that parents were more adherent to the dietary changes they were implementing 

for their child (the target client) but more lenient on themselves. For example, a parent 

can send a healthy lunch in a child’s lunchbox to school and the child does not have any 

other option, while a parent can prepare themselves a healthy lunch and choose to eat at a 

restaurant with co-workers instead. Within a family lifestyle intervention framework, 

future studies should examine not only the increase in knowledge gained by parents but 

also the extent to which parents implement the skills learned within the family system. 

 In terms of other health outcomes, large effect sizes were observed for child 

fitness, which is consistent with a previous trial of the HLPP within a summer camp 

setting (Graziano et al., 2017). There were no meaningful effects found for child and 

parent blood pressure. This is not surprising given that the intervention was only 8-weeks 

and changes in blood pressure may not be evident in such a short amount of time or with 

such a small reduction in weight (Aucott et al., 2009). However, improvements in 

physical activity and BMI are associated with improvements in SBP/DBP (Gaya et al., 

2009), therefore, we would expect the improvement in child side-to-side jumps to lead to 

an eventual improvement in child blood pressure. This highlights the importance of 

parents continuing to engage in these activities in the long term. In terms of nutritional 
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mechanistic outcomes, we found that HLPP had medium to large effects in reducing total 

calories and fat intake for both children and parents. However, there were only small 

effects for an increase in the consumption of fruits and vegetables. A possible explanation 

is that the sessions including the Stop-Light-Diet system focus on recognizing and 

reducing fat grams. Parents may have focused on this dietary change and as a result 

lowered their families’ fat and caloric intake. This is consistent with other research 

studies that have used the Stop-Light-Diet system. Specifically, Nabors et al. (2015) 

found reductions in consumption of sweets after the nutrition intervention compared to 

the control group, yet, no differences in fruit and vegetable consumption Additionally, 

families in an intervention aimed at decreasing fat and sugar showed no significant 

increase in fruit and vegetable intake compared to families in an intervention aimed at 

increasing fruit and vegetable intake (Epstein et al., 2001). Furthermore, children made 

large improvements on classifying the healthfulness of foods. The simplicity of the Stop-

Light-Diet and parent encouragement throughout the initial sessions to engage their 

children in the classification of foods may have contributed to these findings. This 

reinforces that for young children, parents are the vehicle of change (Golan, 2006).  

Regarding physical mechanistic outcomes, consistent with prior work that has 

found a reduction in sedentary behaviors after family-based interventions (Nemet et al., 

2011; Moores et al., 2018), we found a decrease in family frequency of sedentary activity. 

However, there were no differences in time spent in moderate to vigorous activity or 

frequency of outdoor physical activity. HLPP sessions focus on reducing sedentary 

activity and suggest ways to replace the time in those activities (e.g., family walks after 

dinner). Hence, families could have reduced their sedentary activity and replaced it with a 
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light activity, which our questionnaire did not capture. This is also consistent with Pate et 

al. (2008) who highlights that current measurements of physical activity do not take into 

account the full continuum of physical activity, dichotomizing it to sedentary activity or 

moderate to vigorous activity.  Given the limitations of measuring physical activity via 

parent questionnaires, future work examining the HLPP should utilize objective measures 

of physical activity, such as accelerometers. Nevertheless, sedentary behavior has been 

found to be independently positively associated with metabolic risk, regardless of 

physical activity (Bankoski et al., 2011). Therefore, the HLPP impact on reducing 

sedentary activity might be the first step towards improving children’s metabolic risk.  

  Consistent with other family lifestyle interventions (Golley et al., 2007; Stein et 

al., 2005; Haines et al., 2016; Domoff & Niec, 2018), the HLPP aimed to make changes 

in the home environment and parenting strategies. After the HLPP, there were medium 

effects indicating a healthier home environment. While only small effects were noted for 

overall positive and negative parenting, larger effects were found for more specific 

nutrition related parenting strategies. Specifically, decreases in parental control in child 

feeding and restriction were observed. This is an important finding given that, excessive 

parental control and restriction are associated with poorer food choices, and obesity (Zive 

et al., 1998; Birch et al., 2001; Birch et al., 2003; Liang et al., 2016). Lastly, it is important 

to note that decreases in parenting stress were only noted at the follow-up assessment. It 

may be the case that making lifestyle changes can be stressful in the beginning, but once 

the adjustment period is over and positive changes are noticeable, then one feels less 

stressed.  
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Study Limitations 

 Limitations of this study should be considered. First, mechanistic data were self-

report measures and are subject to rater bias. More objective measures, such as requesting 

pictures of meals along with the dietary recalls would be helpful to support the self-report 

measures. For example, some studies suggest that you need to collect at least three non-

consecutive days of 24-hour dietary recalls (Yunsheng et al., 2009; Johnson et al., 1996), 

while more recent studies are moving toward a biomarker to identify nutrition intake 

(Aguiar et al., 2014; Woodside et al., 2017). In terms of measuring feeding practices and 

parenting, family mealtime interactions can be recorded as a more objective measure 

(Berge et al., 2013; Berge et al., 2014). Second, as mentioned previously, the physical 

activity measure used in the study (FHLQ) did not assess light physical activity and 

therefore we were unable to capture this data. Future studies should ensure to capture the 

entire spectrum of physical activity. Third, the sample size was very small and therefore 

some findings may not have been significant due to limited power. However, this study 

followed the Phase IIa ORBIT model (Czajkowski et al., 2015) which focused on 

establishing a proof of concept and clinically significant change. Additionally, we 

included effect sizes in our results to further examine the initial promise of the HLPP 

within a community setting. Future studies should apply these results to the next step in 

the ORBIT model, Phase IIb which includes a larger sample and control group 

(Czajkowski et al., 2015).  

Conclusions 

 Despite the aforementioned limitations, this study demonstrates the potential of 

The Healthy Lifestyle Parenting Program (HLPP) provided within a community setting in 
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producing clinically meaningful health and mechanistic changes in families. Future 

research should address the attrition observed in the HLPP. Given previous work 

demonstrating improvements in attrition when adding a child treatment group (Jensen & 

Grimes, 2010), HLPP may benefit from including a child component. Additionally, given 

that the reasons for drop-out provided in the current study were primarily related to 

transportation and scheduling problems, facilitating groups via an online conferencing 

platform (e.g., zoom) may also improve attrition. Moreover, consistent with a review of 

parent-only pediatric obesity interventions for young children which called for properly 

designed longitudinal studies (Loveman et al., 2015) and following the ORBIT model of 

treatment development, the next iteration of HLPP should be examined within a 

randomized controlled trial to confirm these preliminary findings and whether 

dissemination of HLPP is warranted.  
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X. CLINICAL IMPLICATIONS 

In terms of the clinical implications of our findings, first it is important to point 

out that both studies had difficulties with recruitment and participation. While this is 

consistent with the pediatric obesity literature, implications suggest finding convenient 

ways for families to participate is critical. For example, offering self-directed online 

modules and discussion groups might make it more feasible for parents to participate and 

can still include group participation. Additionally, utilizing discrete-choice conjoint 

experiments may illuminate the preferences of families and thereby improve participation 

in pediatric obesity interventions by providing more individualized treatment. 

Participation and attrition in pediatric obesity interventions might also be improved by 

expanding inclusion criteria. The current studies only include families with children 

above the 85th percentile for weight, however, previous research demonstrates that 

children who are not overweight and are picky eaters have similar difficulties meeting 

nutritional needs (e.g., decreased fruit and vegetable consumption; Cooke et al., 2006). 

Future interventions, especially in this young age group, should aim to improve healthy 

lifestyle behaviors and prevention efforts instead of focusing on families with elevated 

anthropometrics. Second, adherence to important elements, such as self-monitoring, in 

our studies was poor which may explain the lack of significant health improvements, 

particularly within parents themselves. Future research should examine how to maximize 

self-monitoring, as it is an active ingredient in obesity interventions (Michie et al. 2013). 

Integrating self-monitoring with automated applications (e.g., cell phone step and activity 

trackers) may improve adherence and should be investigated. Within young children, 

such self-monitoring is done via parents and therefore motivating parents to be effective 
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role models is important (Borrello et al., 2015). Third, despite the lack of parenting 

effects across both studies, the moderate effect sizes suggest that this is still an important 

mechanism to target in future family-based obesity work. Particularly, restriction of foods 

is common when trying to lose weight, however, previous research has found that 

restriction is associated with poorer food choices (Zive et al., 1998; Birch et al., 2001). 

Therefore, providing psychoeducation to parents on parenting strategies and their 

association with health behaviors can be a simple component that can be added within a 

primary healthcare setting. For example, Schwartz et al. (2007), showed some promise in 

implementing an obesity intervention within a primary care setting. Integrating of such 

intervention mechanisms within a healthcare setting may provide cost savings compared 

to costly summer camp settings. Fourth, our sample was primarily low-income and 

Hispanic in both studies. This is a significant strength given the astounding rates of 

overweight and obesity in Hispanic children ages 6-to-11-years (46.2%) compared to 

compared to white children (29.4%; Ogden et al., 2014). Successful interventions are 

particularly important in this sample as obese Hispanic children are more susceptible to 

weight related health problems (e.g., insulin resistance, elevated liver enzymes) compared 

to obese white children (Goran et al., 2002; Schwimmer et al., 2005). Therefore, 

culturally appropriate recruitment strategies as well as interventions specific for Hispanic 

families are needed. 

Furthermore, previous research has demonstrated differences in parenting styles, 

child feeding practices, and perception of obesity among Hispanic parents (Hughes et al., 

2005; Varela et al., 2004; Arredondo et al., 2006; Mejia dr Grubb et al., 2018). 

Specifically, Hispanic mothers tend to be more permissive in their parenting and engage 
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in more indulgent feeding practices (Hughes et al., 2005). However, acculturation may 

play a role in the relationship between ethnicity and parental feeding practices. In a study 

comparing mothers who were first-generation immigrants with mothers born in the 

United States, Power et al. (2015) demonstrated that first-generation immigrant mothers 

had more authoritarian and less indulgent feeding practices and that greater maternal 

acculturation was associated with less restriction of food. Therefore, it may be the case 

that the increase in parental monitoring found in the current study is due to mothers being 

first-generation immigrants who were learning skills and feeding practices more 

consistent with the United States culture thereby contributing to an increase in 

acculturation. Future research should examine the role of acculturation within pediatric 

obesity interventions.  

Lastly and most importantly, when considering effect sizes across both studies 

(considering our small sample sizes) our findings highlight that while a child-based only 

intervention may have some benefits, the addition of a parent component or even solely 

focusing on parents yields comparable outcomes. When viewed in conjunction with the 

cost of an intensive child intervention, such as a summer camp, this study points to a 

parent-based only intervention as an effective way to impact children’s health, 

particularly in this young age group. It is important to note however, that as children get 

older and are more independent, family-based interventions may be more suitable 

(Skelton et al., 2012). Focusing on the family as an interconnected system can be 

accomplished by not just enrolling parents in interventions, but also other caregivers 

(e.g., grandparents). In fact, previous work has found that children who had a grandparent 

as a primary caregiver had a significantly higher BMI z-score than those living with one 
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or both parents (Formisano et al., 2013). Moreover, given the current climate where 

technology has become primary in providing services, finding ways to combine 

technology and pediatric obesity interventions is a critical priority. Future work should 

examine whether providing an online health intervention that includes extended 

caregivers can improve child health outcomes and improve attrition.  
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