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ABSTRACT 

The proposed study is a meta-analysis examining the effectiveness of 
childhood obesity prevention programs in young (newborn to preschool-aged) 
children. Treatments for childhood obesity have shown small improvements in 
childhood weight outcomes and are associated with high rates of attrition and high 
medical expenditures. Thus, childhood obesity prevention has been identified as a 
major public health focus. Article searches will be conducted using seven electronic 
databases from the beginning of time until present. Inclusion criteria for this meta-
analysis include but are not limited to: participants are newborn to preschool-aged; 
participants are not recruited specifically for being overweight or obese; studies must 
include a control or comparison group. This meta-analysis will examine how program 
characteristics (i.e., parental component, program setting, and theoretical orientation) 
impact the effectiveness of childhood obesity prevention programs. Overall effect 
sizes for the analyzed outcomes of body mass index z-score (g = 0.00740), sugar-
sweetened beverages (g = 0.00033), and screen time (g = 0.07170) were very small. 
Effect sizes did not indicate any significant differences for the analyzed outcomes by 
the study characteristics. Although the hypotheses of this meta-analysis were not 
supported, it appears that obesity prevention programs for young children may lead to 
maintenance of a healthy BMI z-score. Future studies should examine other important 
variables that may capture childhood obesity prevention effectiveness such as youth 
laboratory data, sleep duration, and psychosocial variables.   
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CHAPTER 1 

INTRODUCTION 

Childhood obesity has tripled over the past forty years (Fryar, Carroll, & Ogden, 

2014), and approximately 18.5% of children and adolescents in the United States are 

obese (Fryar, Carroll, & Ogden, 2018). The prevalence of obesity among preschool-aged 

children (2 to 5 years of age) was 13.9% between 2011 – 2014 (Fryar et al., 2018). 

Furthermore, severe pediatric obesity, defined as body mass index (BMI) ≥ 120th% of the 

95th percentile or an absolute BMI ≥ 35 kg/m2 (Flegal et al., 2009), afflicts 5.6% of 

children and adolescents and is becoming a serious public health problem (Fryar et al., 

2018).  

Consequences of Childhood Obesity 

Overall, childhood obesity can lead to many major negative health outcomes. 

Children who are overweight (85th – 94th percentile BMI) or obese (BMI at or above the 

95th percentile) have an increased likelihood of obesity-related health risk (Barlow & 

Expert Committee, 2007). Systematic reviews have found evidence for associations 

between childhood overweight and obesity and type 2 diabetes, hypertension, coronary 

heart disease, cardiovascular problems, mortality in adulthood, metabolic risk factors, 

asthma, Acanthosis nigricans, and dental health (Daniels, 2009; Nguyen et al., 2001; 

Park, Falconer, Viner, & Kinra, 2012; Pulgaron, 2013; Reilly et al., 2003). A 

longitudinal, community-based study found that children with obesity had at least two 

cardiovascular disease risk factors (Freedman, Mei, Srinivasan, Berenson, Dietz, 2007). 

Children with obesity are also at increased risk of having obesity as an adult (e.g., 

Freedman et al., 2007; Reilly et sl., 2003; Singh, Mulder, Twisk, Mechelen, & Chinapaw, 
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2008). For example, in a sample of kindergarten students, 31.8% of overweight students 

had become obese by age 14 (8th grade), but only 7.9% of normal-weight students had 

become obese by age 14. Relatedly, another study found that children (ages 2 to 5) with 

obesity are five (if obese at age 2 years old) to 47 (if obese at age 5 years) times more 

likely to remain overweight at later ages (Nader et al., 2006).  

In addition to the medical health problems associated with childhood obesity, 

psychosocial sequelae are an important consideration. Health-related quality of life, 

which is described as the impact of disease-specific symptoms on many domains such as 

physical, psychological, and social functioning, is an important factor for youth with 

obesity (Varni, Seid, & Rode, 1999). Children and adolescents with obesity have 

significantly lower health-related quality of life (Schwimmer, Burwinkle, & Varni, 2003). 

These youth also have lower overall, physical, and psychosocial quality of life compared 

to normal-weight children (Ul-Haq, Mackay, Fenwick, & Pell, 2013), and compared to 

children who have other chronic health conditions (O’Neil et al., 2010). One study found 

that children and adolescents with obesity have similar health-related quality of life to 

children and adolescents diagnosed with cancer (Schwimmer et al., 2003). A study 

examining health-related quality of life in preschool-aged children demonstrated that 

treatment-seeking children with obesity have significantly lower health-related quality of 

life compared to a nonclinical sample of preschool-aged children (Kuhl, Rausch, Varni, 

& Stark, 2012). A recent review also identified internalizing and externalizing disorders, 

attention-deficit hyperactivity disorder, and sleep problems as major psychological 

comorbidities of childhood obesity (Pulgaron, 2013). Children with obesity are more 

likely to experience several psychological problems, especially low self-esteem and 
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behavioral problems (e.g., Reilly et al., 2003; Strauss, 2000). Research with preschool 

children with obesity has demonstrated that they may be more likely to experience 

problems with social relationships, sadness, loneliness, and anxiety (Water, 2011).  

Risk Factors for Childhood Obesity 

Although studies indicate that genetics are associated with childhood and adult 

obesity (e.g., Frayling et al., 2007; Maes, Neale, & Eaves, 1997), the increase in the 

prevalence of childhood obesity is too rapid for it only to be attributed to genetics 

(Barlow & Expert Committee, 2007). Thus, behavior and environment can increase the 

likelihood of becoming obese in genetically at-risk groups (Barlow & Expert Committee, 

2007). One study identified nine risk factors for overweight and obesity during the 

preschool period: family history, child temperament, eating habits, physical activity, 

sedentary activity, sleep habits, family practices around mealtime, family function, and 

the built environment (Davies, Terhorst, Nakonechny, Skukla, & El Saadawi, 2014). 

Other studies emphasize the impact of child nutrition, physical activity, and sedentary 

behaviors in the development of childhood obesity (e.g., Barlow & Expert Committee, 

2007; Datillo, Birch, Krebs, Lake, Taveras, & Saavedra, 2012; LeBlanc et al., 2012; 

Sothern, 2004). A systematic review provides further support for the prominence of these 

behaviors in the development of childhood obesity by concluding that prevention 

interventions that included diet, physical activity, and sedentary behavior education and 

activities were most successful in preventing obesity in children zero to five-years-old 

(Laws et al., 2014). Thus, these risk factors, specifically child nutrition, physical activity, 

and sedentary behaviors, appear to be the most prominent in the development of 

childhood obesity and should be targeted as outcomes in childhood obesity prevention 
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programs. It is especially important to target these risk factors in young children since 

they are more dependent on their parents and more likely to be in physical proximity to 

their parents when engaging in risk behaviors for childhood obesity (e.g., Huston, 

Wright, Marquis, & Green, 1999). 

Childhood Obesity Treatment 

The United States Preventive Services Task Force and the American Academy of 

Pediatrics recommend intensive multidisciplinary, behavioral treatment for children with 

obesity to improve weight and associated health status (Barlow & Expert Committee, 

2007; Whitlock, O’Connor, Williams, Beil, & Lutz , 2010). Stage 3 care for children with 

obesity involves comprehensive multidisciplinary treatment including a structured 

behavioral modification component and parental and family involvement (Barlow & 

Expert Committee, 2007). However, the impact of family-based behavioral interventions 

is limited. A meta-analysis found a small effect size (g =.473) for change in BMI z-score 

in comprehensive behavioral family lifestyle interventions for youth with obesity 

compared to control groups (Janicke et al., 2014). This meta-analysis also examined the 

effect size for change in caloric intake between the groups and found no significant 

difference (Janicke et al., 2014).  

In addition to the minimal improvements observed for pediatric weight 

management interventions, these interventions have substantial attrition rates that vary 

from 27% to 73% (Skelton & Beech, 2011). An integrative review concluded that the 

average attrition rate for pediatric weight management is 44% (Dhaliwal et al., 2014). 

Patient dropout decreases the likelihood that these interventions will be effective (Grow 

et al., 2013) and that the patients will experience improvements in their health 
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(Kalarchian et al., 2009; Skelton & Beech, 2010; Skelton, Irby, Beech, & Rhodes, 2012). 

Dropout also leads to inefficient use of resources and an overall decrease in the cost-

effectiveness of pediatric weight management programs (Eneli, Cunningham, & 

Woolford, 2008; Skelton & Beech, 2011). A study examining the lifetime medical cost 

burden of overweight and obesity found that an estimated 9% of all U.S. medical 

expenditures were attributed to the treatment of obesity-related illness (Finkelstein et al., 

2008). The lifetime costs of obesity increase as BMI increases (Finkelstein, 2008), which 

is concerning given that more than one-third of adult Americans are obese (Ogden et al., 

2015). A study from 2009 reported that the direct medical expenditures associated with 

childhood obesity were $14.1 billion annually (Trasande & Chatterjee, 2009). Another 

study found that the five-year combined Medicare bill for overweight four to five-year-

old children was approximately 9.8 million dollars (Australian currency) higher than the 

bill for healthy weight children (Au, 2012). Although the costs of obesity are high, the 

cost effectiveness of preventive programs is promising compared to that of clinical 

interventions to treat obesity (Gortmaker et al., 2015). 

Obesity Prevention 

Given the difficulty of behaviorally-based weight loss, subsequent weight 

maintenance, and the expense and potential harm of medication and surgery, the Expert 

Committee on childhood obesity recommends obesity prevention efforts as a public 

health focus (Barlow & Expert Committee, 2007). Specifically, obesity prevention should 

begin early in life as childhood is an important opportunity to establish healthy eating and 

activity behaviors that protect against future obesity (Barlow & Expert Committee, 

2007). Obesity prevention should begin at birth and primarily target toddlers and children 
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whose BMI percentile is in the 5th to 85th percentile range (healthy weight) and target 

some children whose BMI percentile is in the 85th to 94th range (overweight) depending 

on risk factors (Barlow & Expert Committee, 2007). Some children who are overweight 

may be better assisted in an obesity treatment rather than in a prevention program since 

prevention should focus on preventing the problem (i.e., overweight or obesity) before it 

begins. In terms of the ideal age for obesity prevention, recommendations emphasize 

focusing on infants, toddlers, and young children ages two to six-years-old (Datillo et al., 

2012; De Kroon, Renders, Van Wouwe, Van Buuren, & Hirasing, 2010). 

Meta-analyses (Stice, Shaw, & Marti, 2006; Waters et al., 2011; Yavuz, van 

Ijzendoorn, Mesman, van der Veek, 2015) and systematic reviews of the literature (Laws 

et al., 2014; Ling, Robbins, & Wen, 2016; Morris, Skouteris, Edwards, & Rutherford; 

Sisson, Krampe, Anundson, & Castle, 2016; Summerbell et al., 2012) have found that 

prevention programs aimed at younger children are most effective if they include a 

parental involvement component. Similarly, the expert committee notes that parental 

involvement is important in the implementation of obesity prevention programs (Barlow 

& Expert Committee, 2007). A focus on discussing parenting behaviors is especially 

important for very young children (Barlow & Expert Committee, 2007). During the 

preschool years, parents play an important role in shaping the child’s environment by 

modeling healthy behaviors, offering and making healthy foods available, and limiting 

screen time (Lindsay, Sussner, Kim, & Gortmaker, 2006). One example of a prevention 

program that meets expert recommendations is the Fit WIC childhood obesity prevention 

program, which involves significant parental involvement through parents attending 

classes and serving as a role model for their newborn to 4-year-old child. This program 
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led to parents engaging in significantly more active play with their children and more 

frequently offering their children water. The Hip Hop to Health Jr. obesity prevention 

program (implemented in Head Start Centers) involves parents by sending home weekly 

newsletters and homework assignments. Children in Hip Hop to Health Jr. had 

significantly smaller increases in BMI z-score, consumed significantly less saturated fat 

(Fitzgibbon et al., 2005), had increased physical activity, decreased screen time 

(Fitzgibbon et al., 2011), and had more positive healthy eating behaviors (Kong et al., 

2016) compared to children in the control group across several trials. These findings 

suggest that parents play an important role in preventing the development of risk factors 

for childhood obesity. 

Childhood obesity prevention efforts have largely been conducted in 

childcare/preschool settings. Recent data indicates that 59% of children in a non-parental 

care arrangement attend a day care center, preschool, or prekindergarten (Corcoran & 

Steinley, 2017). These settings appear ideal for obesity prevention programs given the 

sustainability and cost effectiveness of having classroom teachers leading such 

prevention interventions (Han & Weiss, 2005). Furthermore, school teachers are in a 

unique position in which they have the ability to promote children’s development and 

enforce learning new skills (Hans & Weiss, 2005). Childcare/preschool settings are 

convenient for recruiting children and attrition is less likely since children are attending 

school regularly (Corcoran & Steinley, 2017). Nevertheless, findings regarding the 

effectiveness of programs in childcare/preschool settings compared to other settings have 

not been tested and findings from reviews of childhood obesity prevention programs are 

mixed (e.g., Ling et al., 2016; Monasta et al., 2011). One recent systematic review of 
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obesity prevention programs found that most prevention interventions in child care 

settings were effective in terms of positive outcomes for obesity, physical activity, diet, 

and screen time for children (Sisson et al., 2016), but this review did not compare 

childcare/preschool based programs to programs in other settings.  

Another possible marker of successful childhood obesity prevention programs is 

the theoretical orientation on which the prevention intervention is based. A previous 

review of interventions to prevent obesity in zero to five-year-olds concluded that 

prevention interventions that were successful were designed to impact skills and 

competencies, suggesting a social/behavioral theoretical basis is most effective in 

creating positive health behavior change (Hesketh & Campbell, 2010). Social cognitive 

theory (SCT), previously known as social learning theory, extends basic behavioral 

theory (unconsciously learning from response outcomes; Bandura, 1999). SCT states that 

a person’s cognitive capacities enable them to form ideas about responses, judge the 

results of their actions, and change them accordingly (Bandura, 1999). Additionally, 

people extract knowledge through observation and generate new knowledge and 

behaviors. According to SCT, human motivation is guided by anticipated outcomes 

which lead to goal setting and planning a course of action. Components of SCT that may 

be applicable to obesity prevention program success include individuals observing the 

behaviors of others as a model for how to behave (e.g., child observing a parent or 

teacher make healthy choices), setting goals (e.g., child deciding to increase physical 

activity), and being motivated to reach those goals (e.g., child being rewarded for 

increasing physical activity; Bandura, 1999). One study found that three primary 

constructs of SCT – expectations, self-efficacy, and self-control – were predictive of 
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positive health behaviors in youth (Sharma, Wagner, & Wilkerson, 2005). Specifically, 

this study indicated that self-efficacy for exercising predicted physical activity in the past 

24-hours. The expectation of drinking eight or more glasses of water daily was a 

significant predictor of drinking water in the last 24-hours. Self-control for watching less 

than two hours of television a day was also a predictor of not watching television in the 

last 24-hours. Lastly, self-efficacy to eat five or more servings of fruits and vegetables 

per day was a significant predictor of fruit and vegetable consumption in the last 24-hours 

(Sharma et al., 2005). Given these findings, it seems as if social cognitive theory may 

optimize the chances of successful obesity prevention programs.  

The Current Study 

In recent years, many childhood obesity prevention programs have been 

developed for young children (newborn to preschool-aged). However, it is currently 

unclear which characteristics of programs for young children result in the best outcomes 

in terms of obesity prevention. Furthermore, a review of childhood obesity prevention 

programs concluded that the differences in the prevention interventions reviewed (e.g., 

target population and theoretical orientation of the prevention intervention approach) 

made it difficult to draw conclusions about effectiveness when comparing these 

prevention interventions (Campbell, Waters, O’Meara, & Summerbell, 2001). This meta-

analysis aimed to remedy some of these difficulties by identifying a specific target 

population and examining differences in effectiveness based upon the theoretical basis 

for a prevention intervention. In addition to addressing these difficulties, this meta-

analysis adds to the literature by elucidating the role of parental involvement and the 

impact of program setting. The purpose of this meta-analysis was twofold: (1) to 
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determine if obesity prevention programs for young children are effective in improving 

BMI/weight outcomes and obesity risk factor outcomes (i.e., poor dietary intake, low 

physical activity, and high sedentary behaviors); and (2) to assess moderators (i.e., 

parental component, program setting, theoretical orientation) of program effectiveness. 

The hypotheses evaluated in this meta-analysis are as follows:  

H1: Including a parental component in obesity prevention programs will moderate 

the effectiveness of programs such that programs that include a parental component will 

have more positive outcomes in terms of BMI/weight, healthy dietary, physical activity, 

and sedentary behaviors compared to programs that do not have a parental component. 

H2: Program setting will moderate the effectiveness of programs such that 

programs that are in a childcare/preschool setting will have more positive outcomes in 

terms of BMI/weight, healthy dietary, physical activity, and sedentary behaviors 

compared to programs that are in a different setting.  

H3: Theoretical orientation will moderate the effectiveness of programs such that 

programs grounded in SCT or social learning theory will have more positive outcomes in 

terms of BMI/weight, healthy dietary, physical activity, and sedentary behaviors 

compared to programs grounded in other theories or not grounded in a theory. 
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CHAPTER 2 

METHOD 

Search Strategy 

An electronic search of PubMed, PsycInfo, Cumulative Index of Nursing and 

Allied Health Literature, Medline, Web of Science, Annual Reviews, and Dissertation and 

Theses Proquest was conducted via the Texas Tech University Library using the 

following keywords: (obes* or overweight or weight*) AND (prevent*) AND 

(intervention* or program*). Searches were narrowed down to meet study criteria using 

advanced search features offered by each database. Searches conducted in PubMed 

selected additional features for: Ages – “Infant: birth-23 months” and “Preschool Child: 

2-5 years”; Species – “Human”; and Languages – “English”. Searches conducted in 

PsycInfo selected additional features for: Ages – “Neonatal: birth-1 mo” and “Infancy: 2-

23 mo” and “Preschool Age: 2-5 yrs”; Population Group – “Human”; and Language – 

“English”. Searches conducted in Cumulative Index of Nursing and Allied Health 

Literature (CINAHL) selected additional features for: Age Groups – “Infant, Newborn: 

birth-1 month” and “Infant: 1-23 months” and “Child, Preschool: 2-5 years” and 

Language – “English”. Searches conducted in Medline selected additional features for: 

Age Related – “All Infant: birth-23 months” and “Child, Preschool: 2-5 years”; Language 

– “English”. Searches conducted in Web of Science selected an additional feature for: 

Language – “English”. Searches conducted in Dissertation and Theses Proquest selected 

additional features for: Language – “English”. Additional search terms were added for 

Web of Science, Annual Reviews, and Dissertation and Theses Proquest since these 
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databases do not have a search filter for age groups. These additional search terms 

included: (newborn* OR infant* OR toddler* OR pre-school* OR preschool*). 

The searches were conducted from the beginning of time until June 2018. All 

database searches were filtered from the oldest date to ensure that no articles were 

skipped. Well-known obesity and obesity prevention researchers were contacted to obtain 

unpublished data sets and to ask if they were aware of other unpublished obesity 

prevention studies in newborn through preschool-aged children. These researchers were 

identified as individuals who had published many studies on obesity prevention as 

identified through the literature search. Additionally, the reference sections of previous 

reviews and meta-analyses related to childhood obesity prevention and the reference 

sections of the final set of relevant articles were searched for additional relevant articles 

that may have been missed in the database searches. Relevant listservs (i.e., APA 

Division 54 Society of Pediatric Psychology, American Academy of Pediatrics) were also 

emailed to inquire about relevant unpublished works. 

Study Selection 

The inclusion criteria for the studies included in the meta-analysis were: (1) the 

majority of participants were children newborn to preschool-aged (0 to approximately 5 

years of age); (2) participants were not recruited specifically for being overweight (≥85th 

percentile) or obese (≥95th percentile); (3) authors referred to the intervention they were 

testing as preventive; (4) an outcome of the study was BMI/weight (i.e., BMI percentile, 

BMI z-score), a physical activity outcome, a sedentary behavior outcome, and/or a 

dietary/nutrition outcome (including water and sugar-sweetened beverages) pre- to post-

intervention; (5) the study was written in English; (6) sample size of each arm of the 
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study must be greater than or equal to 10; (7) the study design may be a randomized-

controlled trial or non-randomized controlled trial with a control or comparison group; 

and (8) the study must have pre- and post-data minimally (longitudinal design), but 

longer follow-up periods may be included as well if provided. The main purpose of this 

meta-analysis was to examine post-intervention data. However, if multiple studies were 

published on the same data set and/or data for additional follow-up periods were 

collected, these were included in the coding spreadsheet. If there were enough studies 

with comparable follow-up data, follow-up outcomes were compared in addition to post-

intervention outcomes. 

The exclusion criteria for the studies included in the meta-analysis were: (1) 

majority of participants were not classified as newborn to preschool-aged or were over 5 

years of age; (2) the study tested an obesity treatment intervention (i.e., inclusion criteria 

of the study is that participants were currently overweight or obese); (3) the study did not 

have a control or comparison group; (4) the paper was not testing an intervention (e.g., a 

methods paper, meta-analysis, systematic review, cross-sectional study); (5) the study 

was not written in English; and (6) the study was a case-study. 

Article Coding and Data Extraction 

The lead author and undergraduate research assistants performed the article 

searches. The lead author reviewed every relevant study to verify that it met the study 

inclusion criteria. Any major discrepancies between the lead author and undergraduate 

research assistants were discussed among them and checked with the lead author’s 

faculty advisor. The lead author extracted (coded) the data from every relevant study. A 

separate coder coded approximately 30% (n = 30) of those studies, and interrater 
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reliability on outcomes and moderators was high (agreement rate = 0.86). All 

inconsistencies were verified and corrected by the lead author. Studies were coded as 

follows: parental component versus no parental component; childcare/preschool setting 

versus other setting; SCT or social learning theory orientation versus other theoretical 

orientation or no theoretical orientation. Data was extracted for child weight outcomes 

including BMI percentile or BMI z-score, dietary intake outcomes, physical activity 

outcomes, and sedentary behavior outcomes. Dietary intake, physical activity, and 

sedentary behavior outcomes included objective accelerometer data (physical activity 

only), self-report data, caregiver-report data, teacher-report data, or any other objective or 

subjective report of physical activity, dietary habits/nutrition, or sedentary behaviors. 

Means, standard deviations, sample sizes, and effect sizes were recorded for outcome 

variables. If these data were not available in the published studies, the lead author 

contacted the study authors to obtain the data. Additionally, the electronic database in 

which the study was found, study conditions, data for all study time points, the name of 

the prevention program, whether the study participants were minorities, whether the 

study was a randomized-controlled trial, and the age of the participants in the study were 

recorded. A sample coding table is included as Figure 1. The meta-analysis followed the 

guidelines for the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) for searching, screening, and assessing eligibility of relevant articles (Moher, 

Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009; see Figure 2). 

Data Analytic Plan 

Comprehensive Meta-Analysis (Version 2.2) software was used to conduct the 

meta-analysis (Borenstein, Hedges, Higgins, & Rothstein, 2006). Effect sizes (ES) were 
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computed for all study outcomes and moderators using an index of standardized mean 

differences (SMD). SMD was chosen because it is used for associations between 

dichotomous variables (intervention group vs. control group) and continuous variables 

(e.g., minutes of screen time). Hedges’s g was the chosen SMD for this meta-analysis. 

Hedges’s g differs from another SMD, Cohen’s d, in that Hedges’s g uses the pooled 

estimate of the population standard deviation for each group, whereas Cohen’s d uses the 

pooled standard deviation of the sample of studies. Cohen’s d is a biased estimation in 

that the population standard deviation is more likely to be underestimated in smaller 

samples than in larger samples. However, Hedges’s g is less biased because it applies a 

correction for estimating the population standard deviation in small samples (Card, 

2012). 

g = (mean1 – mean2)/(pooled estimate of population standard deviation) 

Each study was assigned a weight in the analysis. Study weights were assigned based 

upon the standard error of the effect size for a study (SEi). This accounts for within-study 

sampling error (Card, 2012). Weights were also assigned based upon the estimated 

population variance of the effect sizes (t2) for all the studies. The equation for study 

weight (w) in a fixed-effects model is: 

w = 1/SEi2 

The equation for study weight (w) in a random- or mixed-effects model is: 

w = 1/(t2/ + SEi2) 

The homogeneity of effect sizes was tested using the Q statistic. If the Q statistic 

is significant, this indicates that there is greater within-group variance in effect sizes 

(heterogeneity) than should be attributed to sampling error alone. Once this is computed, 
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a weighted mean ES was calculated for each study using weighted mean ES = (the sum of 

the weight * ES)/(sum of the weight). The average weighted mean ES for the studies is 

reported for each outcome variable in order to describe the typical effect size for 

childhood obesity prevention programs included in this study. 

The hypotheses of this study predicted that three important variables (parental 

component, program setting, and theoretical orientation) would act as moderators of the 

effect size for this meta-analysis. Thus, moderation was assessed by testing between-

group heterogeneity using the Q statistic. If the Q statistic revealed heterogeneity, then a 

mixed-effects model would be used to compare effect sizes and analyze moderator 

variables. A mixed effects model is appropriate because it provides the advantage of 

allowing for an equivalent general effect size estimation of a random effects model across 

studies in addition to an examination of potential moderator variables in a general 

regression framework. 

The mixed-effects model is estimated iteratively or repeatedly until a certain 

standard of convergence is reached. In the first iteration, it is assumed that the population 

conditional variance or t2 equals 0. Then, the predicted values of the effect size for each 

study are computed. Next, discrepancies between the observed effect sizes of the studies 

and the predicted values are considered by computing a matrix that serves as estimates of 

t2. Then, a single estimate of t2 for all the studies in the meta-analysis is computed. For 

the subsequent iterations, t2 is added to the standard errors of each included study and 

new predicted values are computed. t2 is estimated again, and the process continues until 

t2 changes minimally between iterations. Finally, a small correction for t2 should be 

applied to improve the estimation of the mixed-effects model. 
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If the Q statistic does not reveal heterogeneity (i.e., greater within group variance 

in effect sizes than should be attributed to sampling error alone), then parental 

component, program setting, and theoretical orientation would not be analyzed as 

moderator variables, but as independent variables. In this case, a random effects model 

would be employed. A fixed-effects model would not be appropriate since the results of 

this meta-analysis will be generalized to other populations. However, if there are a small 

number of studies and/or samples sizes of the individual studies, then a fixed effects 

model is recommended in order to have adequate statistical power to determine the 

effects (Card, 2012). 

If studies report multiple effect sizes for the same outcome variable (e.g., 

accelerometer data for physical activity and self-report data for physical activity), then 

these different measures of effect sizes would be analyzed separately. For example, if 

enough studies report both accelerometer and self-report physical activity, then multiple 

effect sizes would be computed. However, there may not be enough studies to categorize 

effect sizes separately. In that case, the different measures of the same construct (given 

that the metric is the same) would be averaged to yield a single effect size for the 

outcome variable (Card, 2012). If the multiple effect sizes are due to reporting of results 

by subgroups (e.g., race: Black, White, Asian), then larger subgroups would carry more 

weight in the average than smaller subgroups.  

Some studies have a control/comparison group and multiple experimental groups. 

In these situations, it has been recommended that all experimental groups can be 

combined into one group (Higgins & Green, 2011). However, the purpose of this meta-

analysis was to examine whether having a parental component, taking place in a 
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childcare/preschool setting, and being based in SCT or social learning theory impact 

effectiveness. Thus, if the experimental groups differ on one of these variables, then it 

would not be meaningful to combine them for this meta-analysis. In order to address this 

problem, each experimental group was compared separately to the control group. Each 

experimental group versus control group comparison was denoted by “Study Name a”, 

“Study Name b”, etc in the tables. 

Although efforts were made to identify unpublished data sets and avoid 

publication bias, it is possible that this meta-analysis was still influenced by publication 

bias. Publication bias was initially evaluated using a funnel plot (Sterne, Egger, Moher, & 

Boutron, 2017). A funnel plot is a scatter plot that plots the effect size of each individual 

study against the study’s standard error. In this type of plot, the precision of a study’s 

effect increases as the size of the study increases. Therefore, effect estimates from studies 

with small sample sizes will be more widely scattered at the bottom of the graph. The 

spread will narrow as study sample size increases. This creates a symmetrical funnel. 

However, if the funnel is non-symmetrical, then publication bias is likely. If there is 

evidence of publication bias, the “trim and fill” method would be used (Duval, Alpert, & 

Miller, 2000). Since studies with small sample sizes and nonsignificant findings are less 

likely to be published, these may be missing from the bottom left corner of the plot. This 

suggests publication bias. In this case, the studies on the opposite side of the plot (far 

right) would be “trimmed.” Additionally, the missing studies would be imputed or 

“filled.” This method would create a shift in the non-symmetrical funnel plot and create a 

symmetrical funnel.  
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Figure 1. Sample Coding Table. 
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Figure 2. PRISMA Diagram. 
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CHAPTER 3 

RESULTS 

Description of Studies 

 Overall, 17,843 articles were screened in the electronic database searches and 269 

were screened from the references of similar review and meta-analysis articles. After 

duplicates were removed, it became apparent that the searches produced 491 unique 

articles. Of these studies, 127 full-texts appeared to meet the study inclusion criteria and 

were further examined. After further examination of the 127 full-text articles, 100 

additional studies were eliminated due to missing data, duplicate samples with another 

study, or not meeting the inclusion criteria. A total of 28 studies reported BMI/weight 

outcomes. All but two of these studies reported BMI z-score. Thus, only studies that 

reported BMI z-score (as opposed to BMI percentile) were included in the final analysis 

(n = 26 studies). A total of 28 studies reported physical activity outcomes, but there were 

not enough studies that reported physical activity outcomes in the same metric to be 

analyzed. Thus, no physical activity outcomes were analyzed. Sedentary behavior 

outcomes were reported in 23 studies. Various screen time variables (e.g., television on 

weekdays, television on weekends, computer/video games) were averaged to yield a 

single effect size for this outcome. This meta-analysis yielded one sedentary behavior 

outcome – parent report of screen time minutes/day – included in 15 studies. 

Dietary/nutrition outcomes were reported in 22 studies. Various nutrition variables 

related to sugar-sweetened beverages (e.g., sweetened milk consumption, soft drink 

consumption) were averaged to yield a single effect size for that outcome. This meta-

analysis yielded one dietary/nutrition outcome – sugar-sweetened beverages servings/day 
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– included in 9 studies. A total of 27 studies were included in the final analysis. See 

Figure 2 for PRISMA diagram. 

The participants in the samples included in the final analysis ranged in age from 0 

to 84 months (M = 44.52). The average number of participants included in a study was 

2089.22 with a range of 48 to 43,811. Overall, there were 56,409 participants included 

across all the studies. Eight studies (29.6%) included a sample that may be characterized 

as a minority (the sample was predominantly Hispanic, Latino, American Indian, and/or 

Black). Eighteen of the studies (66.7%) were randomized-controlled trials. See Table 1 

for descriptions of each study. 

The homogeneity of effect sizes was tested for each outcome using the Q statistic. 

The Q statistic was not significant for any outcomes. Specifically, BMI z-score (Q = 

129.60, df = 51, p > 0.05), parent report of screen time minutes/day (Q = 27.16, df = 31, p 

> 0.05), and sugar-sweetened beverages servings/day (Q = 25.78, df = 23, p > 0.05) did 

not include significant heterogeneity. Thus, a mixed-effects model was not utilized for 

subsequent analyses. Furthermore, parental component, program setting, and theoretical 

orientation were not analyzed as moderator variables, but as independent variables. In 

this case, a random effects model was considered for the analyses; however, effects sizes 

using a random effects model were not recommended for the study outcomes given the 

small number of studies for each analysis (Card, 2012).  

Publication bias was evaluated using funnel plots (Figures 1 to 6) for each study 

outcome. The funnel plots for each outcome were symmetrical, and it was concluded that 

there were not missing studies due to publication bias. Thus, the “trim and fill” method 

was not necessary to correct for publication bias. 
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First, the average effect size for each study outcome is reported. The overall effect 

for BMI z-score was very small (g = 0.00740, SE = 0.03, 95% CI -0.055 to 0.069). The 

overall effect for parent report of screen time minutes/day was also very small (g = 

0.07170, SE = 0.04, 95% CI 0.000 to 0.143). Lastly, the overall effect for sugar-

sweetened beverages servings/day was also very small (g = 0.00033, SE = 0.10, 95% CI -

0.191 to 0.191). BMI z-score, minutes of screen time per day, and servings of sugar-

sweetened beverages per day were lower on average in the prevention intervention 

groups compared to the control groups. However, given that the effect sizes are so small, 

the difference between the control and prevention interventions groups is not 

characterized as a meaningful difference. These effect sizes are reported using a random 

effects model since there were enough studies to justify such an approach.  

Next, effect sizes were computed for each study outcome (i.e., BMI z-score, 

screen time, sugar-sweetened beverages) by each independent variable (i.e., parental 

component, program setting, and theoretical orientation) using fixed effects models. The 

effect size for each study for BMI z-score, sugar-sweetened beverages, and screen time is 

reported in Tables 2, 3, and 4, respectively. Two independent variables (i.e., parental 

component and childcare/preschool setting) for sugar-sweetened beverages and one 

independent variable (i.e., parental component) for screen time outcomes could not be 

examined because of severe restriction in range. For example, there was only one study 

that examined sugar-sweetened beverages servings/day that did not have a parental 

component. Thus, it could not be compared to studies that did have a parental component. 

For the outcome of sugar-sweetened beverages, there was only one study without a 

parental component and only two studies in a childcare/preschool setting. For the 
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outcome of screen time, there were only two studies without a parental component. There 

were not enough studies with complete follow-up data for each outcome to compare the 

differences in effect sizes. 

BMI Z-score Outcomes 

At post-intervention, the average effect size for BMI z-score outcomes for 

programs that had a parental component (g = 0.06001, SE = 0.03, 95% CI 0.005 to 0.115) 

was slightly larger than programs that did not have a parental component (g = -0.05309, 

SE = 0.02, 95% CI -0.086 to -0.020). In programs with a parental component, BMI z-

score was higher in the control groups compared to the prevention intervention groups. 

However, in programs without a parental component, BMI z-score was lower in the 

control groups compared to the prevention intervention groups. The average effect size 

for programs that took place in a childcare/preschool setting (g = 0.03948, SE = 0.02, 

95% CI -0.007 to 0.086) was smaller than programs that did not take place in a 

childcare/preschool setting (g = -0.06119, SE = 0.018, 95% CI -0.097 to -0.025). In 

programs that took place in a childcare/preschool setting, BMI z-score was higher in the 

control groups compared to the prevention intervention groups. In programs not in a 

childcare/preschool setting, BMI z-score was lower in the control groups compared to the 

prevention intervention groups. The average effect size for programs based in SCT or 

social learning theory (g = 0.00101, SE = 0.05, 95% CI -0.105 to 0.106) was smaller than 

programs not based in SCT or social learning theory (g = -0.02486, SE = 0.01, 95% CI -

0.055 to 0.005). In programs that were based in SCT or social learning theory, BMI z-

score was higher in the control groups compared to the prevention intervention groups. In 
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programs not based in SCT or social learning theory, BMI z-score was lower in the 

control groups compared to the prevention intervention groups. 

Sugar-Sweetened Beverages Outcomes 

At post-intervention, the average effect size for programs based in SCT or social 

learning theory (g = -0.00720, SE = 0.12, 95% CI -0.240 to 0.186) was smaller than 

programs not based in SCT or social learning theory (g = 0.06611, SE = 0.04, 95% CI -

0.021 to 0.153). In programs that were based in SCT or social learning theory, sugar-

sweetened beverage consumption was lower in the control groups compared to the 

prevention intervention groups. In programs not based in SCT or social learning theory, 

sugar-sweetened beverage consumption was higher in the control groups compared to the 

prevention intervention groups. 

Screen Time Outcomes 

At post-intervention, the average effect size for screen time outcomes for 

programs that that took place in a childcare/preschool setting (g = 0.03837, SE = 0.03, 

95% CI -0.017 to 0.094) was smaller than programs that did not take place in a 

childcare/preschool setting (g = 0.14844, SE = 0.06, 95% CI 0.040 to 0.257). Overall, 

screen time was higher in the control groups compared to the prevention intervention 

groups independent of the setting. The average effect size for programs based in SCT or 

social learning theory (g = 0.00184, SE = 0.05, 95% CI -0.960 to 0.100) was smaller than 

programs not based in SCT or social learning theory (g = 0.08169, SE = 0.03, 95% CI 

0.024 to 0.139). Overall, screen time was higher in the control groups compared to the 

prevention intervention groups independent of the theoretical orientation. 

 



Texas Tech University, Zohal Heidari, August 2019 

 

 

26 

Tables 
 
Table 1 
 
Descriptions of Meta-Analyzed Studies  
 

Study Age in 
Months Minority RCT Parental 

Component 
School 
Setting SCT 

Bellows, (2007) 36-60, 52.2 
(6.68) No No Yes Yes Yes 

Byrd-Bredbenner et 
al., (2018) 

24-60, 3.85 
(1.05 No Yes Yes No Yes 

Crespo et al., 
(2012)a 

60-84, 70.8 
(10.8) Yes Yes Yes Yes No 

Crespo et al., 
(2012)b 

60-84, 70.8 
(10.8) Yes Yes Yes No No 

Crespo et al., 
(2012)c 

60-84, 70.8 
(10.8) Yes Yes No Yes No 

Davis et al., (2016) 24-60, 42.8 
(6.72) Yes Yes Yes Yes No 

de Coen et al., 
(2012) 36-72, - No Yes No Yes No 

de Silva-Sanigorski 
et al., (2010) 

0-60, 33.4 
(0.01) No No No No No 

Esquivel et al., 
(2016) 24-60, - No No No Yes No 

Fitzgibbon et al., 
(2005) 

- , 49.7 
(6.94) Yes Yes Yes Yes Yes 

Fitzgibbon et al., 
(2006) 

36-60, 50.9 
(7.12) Yes Yes Yes Yes Yes 

Fitzgibbon et al., 
(2013) 

36-60, 54.2 
(5.00) Yes Yes Yes Yes Yes 

Haines et al., (2013) 24-60, 49.2 
(13.2) Yes Yes Yes No No 

Haines et al., (2016) 24-60, 43.2 
(12.00) No Yes Yes No No 

Hu et al., (2017) 36-72, 49.8 
(7.42) No No Yes Yes No 

Latomme et al., 
(2017) 

48-72, 56.4 
- No Yes No Yes No 

Lumeng et al., 
(2017)a 

48-72, 56.4 
- No Yes Yes Yes Yes 

Lumeng et al., 
(2017)b 

48-72, 56.4 
- No Yes Yes Yes No 

Martinez-Andrade et 
al., (2014) 

24-59, 40.6 
(10.00) No Yes Yes No No 

Pettman et al., 
(2014) 

48-60, 57.6 
(2.76) No No No Yes No 

Puder et al., (2011) - , 62.4 
(7.20) No Yes Yes Yes No 
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Table 1. Continued 
 

Study Age in 
Months Minority RCT Parental 

Component 
School 
Setting SCT 

Reilly et al., (2006) - , 50.4 
(2.40) No Yes No Yes - 

Sherwood et al., 
(2015) 

24-48, 33.0 
(9.00) No Yes Yes No Yes 

Skouteris et al., 
(2015) 

20-42, 33.0 
(6.84) No Yes Yes No Yes 

Tomayko et al., 
(2016) 

24-60, 48.0 
(10.8) Yes No Yes No Yes 

Verbestel et al., 
(2014) 

9-24, 15.51 
(2.68) No Yes Yes Yes No 

Walton et al., (2015) 24-60, 36.0 
(10.92) No Yes Yes No Yes 

Whaley et al., 
(2010) 

12-60, 22.5 
(9.08) No No Yes No No 

Yin et al., (2012) - , 49.2 
(6.72) Yes No Yes Yes No 

Zask et al., (2012) 29-73, 54.5 
(6.74) No Yes Yes Yes No 

Zhou et al., (2014) 36-60, 53.0 
- No No Yes Yes No 

 
Note. Age in Months= Age Range, M (SD); RCT = Randomized-Controlled Trial; School 
Setting = Childcare/Preschool Setting; SCT = SCT or social learning theory; - indicates 
information was not provided. Studies are differentiated as “a,” “b,” or “c” because they 
had multiple experimental groups that were each compared to the control group 
separately. 
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CHAPTER 4 

DISCUSSION 

The aim of this meta-analysis was to remedy inconsistencies in the literature 

regarding characteristics of obesity prevention programs for young children. Similar to 

other youth obesity prevention meta-analyses (e.g., Stice, Shaw, & Marti, 2006), this 

meta-analysis found very small effect sizes for study outcomes. Although it may seem 

that the conclusion to be drawn here is that obesity prevention programs for young 

children do not produce significant changes in BMI z-score, sugar-sweetened beverage 

consumption, and screen time, it is important to consider this meta-analysis was 

examining prevention outcomes in non-clinical samples. Other meta-analyses examining 

prevention interventions for child health outcomes (e.g., Corepal, Tully, Kee, Miller, & 

Hunter, 2018; Johnstone, Kemps, & Chen, 2018; Sobol-Goldberg, Rabinowitz, & Gross, 

2013) have also found very small effect sizes. In addition, the mean BMI z-score of the 

participants included in this meta-analysis was 0.65 and 0.68 in the control and 

prevention intervention groups, respectively. This BMI z-score is characterized as normal 

or healthy weight (World Health Organization, 2008). Thus, a change in BMI z-score is 

not expected which may explain the small effect sizes and suggests that the programs 

may have led to maintenance of BMI z-score. 

Relatedly, since the average participants in the studies were not overweight or 

obese, these participants may not have had significant risk factors for obesity examined in 

this meta-analysis (i.e., sugar-sweetened beverage consumption, screen time) which may 

explain why the effect sizes for these studies are also very small. The average servings of 

sugar-sweetened beverages for participants in this study was less than one serving per 
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day (M = 0.87 servings per day). The 2015–2020 Dietary Guidelines for Americans 

recommend that added sugar consumption should be less than 10% of calories per day 

(U.S. Department of Health and Human Services and U.S. Department of Agriculture, 

2015). Although it is unclear whether the sugar-sweetened beverage consumption of the 

participants in the current study exceeded 10% of their calories per day, participants in 

the current study consumed slightly fewer sugar-sweetened beverages than U.S. youth 

from the National Center for Health Statistics Data Brief on sugar-sweetened beverage 

consumption, who consumed on average at least one sugar-sweetened beverage per day 

(e.g., Rosinger, Herrick, Gahche, & Park, 2017). 

In terms of screen time, the average participants included in the meta-analysis 

were viewing 137 and 132 minutes of screen time per day on average in the control and 

prevention intervention groups, respectively. This is well above the American Academy 

of Pediatrics recommendations that children two to five years of age limit screen time to 

60 minutes per day (AAP Council on Communications and Media, 2016). Thus, the small 

effect size found for screen time in this meta-analysis suggests that the childhood obesity 

prevention programs for young children included in this study do not demonstrate 

improvement for screen time outcomes. Although the effect sizes are so small that 

differences between effect sizes seem negligible (i.e., the difference between two very 

small effect sizes), it is important to note that the direction of the effect sizes indicated 

that screen time was higher in the control groups compared to the prevention intervention 

groups at post-intervention. This suggests that although prevention intervention group 

participants were still engaging in high, unhealthy levels of screen time at post-
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intervention, they were engaging in less than participants who did not receive the 

preventive interventions.  

Although the overall effect size for childhood obesity prevention programs 

included in this meta-analysis was very small, there were some individual prevention 

programs that had small to moderate effect sizes. For example, at post-intervention, Hu et 

al. (2017) produced the largest effect size for BMI z-score for each of the independent 

variables: parental component (g = 0.42), preschool/childcare setting (g = 0.42), and not 

based in SCT or social learning theory (g = 0.42. These effect sizes are relatively large 

for prevention programs. Stice et al. (2006) indicated that an effect size of 0.5 was large 

in their obesity prevention meta-analysis. There are some important features of this 

particular prevention program. This program took place during the school year in a 

preschool/kindergarten in Guangzhou, China, the largest city in Southern China (Hu et 

al., 2017). This prevention intervention took a multidisciplinary and multicomponent 

approach and was based in a behavioral theoretical framework. All of the schools 

included in the prevention intervention had at least two “preschool doctors.” These 

doctors helped provide staff training as well as helped monitor child growth curves. For 

example, the school’s kitchen staff were trained by the preschool doctor and a nutritionist 

to develop balanced meals that met Chinese nutritional guidelines. Additionally, children 

in the prevention intervention group had daily, short (<10 minutes) physical activities and 

dance sessions. This program also had high parental involvement. Every two months, 

parents could attend organized lectures discussing childhood obesity prevention measures 

and child growth curves. In addition, every week a handbook for communication 

documented children’s health behaviors and was reviewed by teachers and parents. 
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Lastly, in addition to learning about child growth curves, parents were informed of their 

child’s height and weight every three months so that they could plot and interpret their 

child’s growth on the growth curves (Hu et al., 2017). Overall, it appears that the 

strengths of this program include high levels of parental involvement, multidisciplinary 

collaboration (e.g., doctor, nutritionist, kitchen staff, teachers), and multiple components 

(e.g., educational, dietary, physical activity). 

Another program with a relatively high effect size was the Mind, Exercise, 

Nutrition . . . Do It! (MEND) 2–4 program (Skouteris, Hill, McCabe, Swinburn, & 

Busija, 2015). At post-intervention, the MEND program had the largest effect size for a 

program based in SCT or social learning theory for the outcome of sugar sweetened 

beverages (g = 0.43) in this meta-analysis. There are also some important features of this 

program. This program took place in Victoria, Australia. The program was based in 

learning and social cognitive theory and delivered to parent-child dyads in community 

and maternal and child health centers. Over the course of 10 weekly, 90-minute, 

multicomponent workshops, trained program leaders led parents and children in 30 

minutes of guided, active play in which parents learned how to play with their children 

(Skouteris, McCabe, Swinburn, & Hill, 2010). Families also engaged in a 15-minute 

healthy snack time in which they were exposed to fruits and vegetables (Skouteris et al., 

2015). Lastly, children had 45 minutes of supervised creative play activities while parents 

received an interactive education and skill development session (Skouteris et al., 2015). 

All program leaders attended a two-day intensive workshop and were monitored 

regularly to ensure they were leading the groups by the program guidelines (Skouteris et 
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al., 2015). It seems that strengths of this program also include high levels of parental 

involvement and multiple components (e.g., educational, dietary, physical activity). 

The program with the largest effect size for screen time outcomes was the Healthy 

Habits, Happy Homes prevention program (Haines et al., 2013). At post-intervention, the 

Healthy Habits, Happy Homes program had moderate effect sizes for the independent 

variables not based in SCT or social learning theory (g = 0.43) and not taking place in a 

school (g = 0.43). This prevention intervention was based in a social contextual 

framework that integrates multiple perspectives following a social ecological model 

(Taveras et al., 2012). All children participating in this study had a television in their 

bedroom and were recruited from community health centers. The program setting was 

unique as it included four in-person home visits, four 20-minute telephone calls, and 

weekly text messages. The health educators who delivered the program to families were 

specifically trained in motivational interviewing. Program goals included eating meals 

together as a family, having adequate sleep, limiting television time, and removing the 

television from the child’s bedroom. It is specifically noted that although the program 

was designed to prevent behaviors related to excess child weight gain, child weight was 

not discussed during the program. Instead, promotion of positive behaviors was the key 

focus (Haines et al., 2013). It appears that a strength of this program is also high levels of 

parental involvement. 

This meta-analysis helped to fill gaps in the literature by providing a rigorous 

synthesis of the current research on obesity prevention programs for young children. 

Although the overall effect sizes were so small that it was hard to draw conclusions about 

effectiveness, there were other important findings. This meta-analysis identified three 
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studies (i.e., Haines et al., 2013; Hu et al., 2017; Skouteris et al., 2015) that had relatively 

high effect sizes for childhood obesity prevention programs. It may be beneficial to use 

these programs to guide future research and development of obesity prevention programs 

for young children. Notably, these three prevention programs all involved high levels of 

parental involvement, and two of the programs utilized a multiple component approach. 

However, they each differed in terms of theoretical underpinnings and program setting. 

Although the hypotheses of this meta-analysis predicted that theoretical underpinning and 

program setting would be important variables for obesity prevention programs for young 

children, it is possible these variables alone may not be sufficient to explain what is 

driving a high effect size for these programs. Since there are so many differences in how 

these three programs are structured, it is possible that there are other important variables 

that were not measured in this study. Some studies have indicated that parental 

motivation to make health behavior changes (e.g., Barlow & Expert Committee, 2007; 

Spivack, Swietlik, Alessandrini, & Faith, 2010) may be important for obesity prevention 

in youth. Additionally, two of the studies with the highest effect sizes in this meta-

analysis included a multiple component approach involving healthy eating and physical 

activity during program time (Hu et al., 2017; Skouteris et al., 2015). It may be important 

to include these sorts of activities during obesity prevention programs for young children 

as a method of introducing them to healthy food and physical activity. 

There are some important limitations of this meta-analysis that warrant 

discussion. One of the most serious limitations of this study is that many potential 

physical activity, dietary, and sedentary behavior outcomes could not be evaluated due to 

missing data from the articles or a low number of studies that examined these outcomes. 
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Even when similar outcomes were reported, these variables were not able to be grouped 

together for analysis due to differing methods of assessment (e.g., vegetables grams/day 

consumed, vegetable servings consumed during lunch). As a result, physical activity was 

not an analyzed outcome of this meta-analysis. Thus, it is not clear how parental 

component, program setting, and theoretical orientation of programs may impact physical 

activity outcomes. Furthermore, the only dietary outcome that was analyzed was sugar-

sweetened beverage intake. It would be helpful to examine effect sizes for other dietary 

outcomes such as fruit and vegetable intake, water intake, or macronutrients as well.  

Another limitation of this meta-analysis is that it was restricted to certain 

independent (parental component, program setting, theoretical orientation) and dependent 

variables (BMI z-score, sugar-sweetened beverage intake, and screen time). However, it 

is likely that there are other important variables that should be examined. 

Recommendations for the treatment of childhood obesity state that laboratory data 

including a fasting lipid profile (total cholesterol, HDL cholesterol, LDL cholesterol and 

triglycerides), AST and ALT (to assess liver function), and fasting glucose levels should 

be obtained for evaluation (Barlow & Expert Committee, 2007). It may be helpful to 

examine this type of laboratory data in prevention programs as well, especially for 

children who are at-risk for overweight or obesity. This type of data may be more 

elucidating in terms of indicating what types of prevention programs are best for young 

children. In addition, short sleep duration has been shown to be related to childhood 

obesity (e.g., Chen, Beydoun, & Wang, 2008; Taveras, Gillman, Peña, Redline, & Rifas-

Shiman, 2014). This may be another important outcome to be explored in future studies 

of childhood obesity prevention. Lastly, other psychosocial variables, such as quality of 
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life, have been shown to be related to childhood obesity (e.g., Kuhl, Rausch, Varni, & 

Stark, 2012) and may be helpful to examine in childhood obesity prevention. However, it 

is difficult to examine psychosocial variables in this age range (newborn to preschool-

aged) since infants and toddlers are too young to report for themselves and parent report 

alone is not typically sufficient to assess youth psychosocial variables such as health-

related quality of life (Eiser & Varni, 2013). 

Overall, future research examining obesity prevention programs for young 

children should consider adapting programs to include characteristics of the programs 

with the highest effect sizes in this meta-analysis, such as high levels of parental 

involvement and multiple components including healthy eating and physical activity 

during program time. Furthermore, future research should examine other important 

variables that may capture childhood obesity prevention effectiveness such as youth 

laboratory data, sleep duration, and psychosocial variables. Lastly, in this meta-analysis, 

there were not enough studies with complete follow-up data to compare differences in 

effect sizes. Future studies examining obesity prevention studies should strive to collect 

long term follow-up data to determine whether prevention programs maintain health 

behavior changes longer than expected based on natural norms and compared to control 

or comparison groups. 

In conclusion, the hypotheses of this meta-analysis that programs including 

parental involvement, in a childcare/preschool setting, and based in SCT or social 

learning theory would lead to better child health outcomes were not supported. This study 

found very low effect sizes for obesity prevention programs for young children. 

Nevertheless, the conclusions of this meta-analysis suggest that obesity prevention 
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programs for young children may lead to maintenance of a healthy BMI z-score for 

children. These programs may also lead to maintenance but not reduction of sugar-

sweetened beverage consumption in young children. Furthermore, these programs appear 

to lead to slightly decreased screen time for young children, even though the levels of 

screen time are still well-above the American Academy of Pediatrics recommendations.  
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Tables 
 
Table 2 
 
Effect Size (Hedges’s g) for BMI z-score Outcomes at Post-Intervention 
 

 Hedges’s g for Independent Variables 

Study Has Parental 
Component 

Childcare/Preschool 
Setting 

SCT or social 
learning theory 

Bellows, (2007) -0.08286 -0.08286 -0.08286 
Byrd-Bredbenner et 
al., (2018) 0.05700 - 0.05700 

Crespo et al., (2012)b 0.11841 0.11841 - 
Crespo et al., (2012)c 0.03550 - - 
Davis et al., (2016) - 0.12643 - 
Bellows, (2007) -0.11066 -0.11066 - 
de Coen et al., (2012) - 0.04092 - 
Esquivel et al., (2016) - -0.21386 - 
Fitzgibbon et al., 
(2005) 0.17244 0.17244 0.17244 

Haines et al., (2013) -0.11852 - - 
Haines et al., (2016) 0.08431 - - 
Hu et al., (2017) 0.42232 0.42232 - 
Lumeng et al., (2017)a -0.03663 -0.03663 -0.03663 
Lumeng et al., (2017)b 0.00882 0.00882 - 
Martinez-Andrade et 
al., (2014) -0.14285 - - 

Pettman et al., (2014) - -0.08258 - 
Reilly et al., (2006) - -0.02836 - 
Sherwood et al., 
(2015) -0.27006 - -0.27006 

Skouteris et al., (2015) -0.11629 - -0.11629 
Sherwood et al., 
(2015) 0.00000 - 0.00000 

Tomayko et al., (2016) 0.0000 - 0.00000 
Yin et al., (2012)a 0.01941 0.01941 - 

Yin et al., (2012)b 0.11867 0.11867 
 - 

Zask et al., (2012) 0.13446 0.13446 - 
Zhou et al., (2014) -0.17242 -0.17242 - 
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Table 2. Continued 
 

 Hedges’s g for Independent Variables 

Study No Parental 
Component Other Setting Other theory 

Byrd-Bredbenner et al., 
(2018) - 0.05700 - 

Crespo et al., (2012)a - - 0.11841 
Crespo et al., (2012)b - 0.03550 0.03550 
Crespo et al., (2012)c 0.12643 - 0.12643 
Davis et al., (2016) - - -0.11066 
de Coen et al., (2012) 0.04092 - 0.04092 
de Silva-Sanigorski et 
al., (2010) -0.06370 -0.06370 -0.06370 

Esquivel et al., (2016) -0.21386 - -0.21386 
Haines et al., (2013) - 0.08431 0.08431 
Haines et al., (2016) - -0.11852 -0.11852 
Hu et al., (2017) - - 0.42232 
Lumeng et al., (2017)b - - 0.00882 
Martinez-Andrade et 
al., (2014) - -0.14285 -0.14285 

Pettman et al., (2014) -0.08258 - -0.08258 
Reilly et al., (2006) -0.02836 - - 
Sherwood et al., (2015) - -0.27006 - 
Tomayko et al., (2016) - -0.11629 - 
Verbestel et al., (2014) - 0.00000 - 
Yin et al., (2012)a - - 0.01941 
Yin et al., (2012)b - - 0.11867 
Zask et al., (2012) - - 0.13446 
Zhou et al., (2014) - - -0.17242 

 
Note. All effect sizes are reported based on a fixed effects model; - indicates information 
was not provided. Studies are differentiated as “a,” “b,” or “c” because they had multiple 
experimental groups that were each compared to the control group separately. 
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Table 3 
 
Effect Size (Hedges’s g) for Sugar-Sweetened Beverages Outcomes at Post-Intervention 
 

Study SCT or social learning theory 
Byrd-Bredbenner et 
al., (2018) -0.15848 

Lumeng et al., 
(2017)a -0.02858 

Sherwood et al., 
(2015) -0.13804 

Skouteris et al., 
(2015) 0.42550 

Tomayko et al., 
(2016) 0.00000 

Walton et al., (2015) -0.54618 
  

Study Other theory 
Crespo et al., 
(2012)a 0.30333 

Crespo et al., 
(2012)b 0.16654 

Crespo et al., 
(2012)c 0.18400 

Haines et al., (2016) 0.33562 
Lumeng et al., 
(2017)b -0.85297 

Whaley et al., (2010) 0.09035 
 
Note. All effect sizes are reported based on a fixed effects model. Studies are 
differentiated as “a,” “b,” or “c” because they had multiple experimental groups that were 
each compared to the control group separately. 
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Table 4 
 
Effect Size (Hedges’s g) for Screen Time Outcomes at Post-Intervention 
 

 Hedges’s g for Independent Variables 

Study Childcare/Preschool 
Setting SCT or social learning theory 

Byrd-Bredbenner et 
al., (2018) - 0.15233 

de Coen et al., (2012) 0.00000 - 
Fitzgibbon et al., 
(2005) 0.10592 0.10592 

Fitzgibbon et al., 
(2006) -0.00241 -0.00241 

Fitzgibbon et al., 
(2013) -0.30779 -0.30779 

Latomme et al., 
(2017) 0.00000 - 

Lumeng et al., 
(2017)a -0.01735 -0.01735 

Lumeng et al., 
(2017)b 0.07046 - 

Puder et al., (2011) 0.26239 - 
Skouteris et al., 
(2015) - -0.04639 

Walton et al., (2015) - -0.13146 
Tomayko et al., 
(2016) 0.15068 - 

Verbestel et al., 
(2014) - 0.28636 

   
Study Other Setting Other theory 

Byrd-Bredbenner et 
al., (2018) 0.20739 - 

de Coen et al., (2012) - 0.07660 
Haines et al., (2013) 0.42549 0.19068 
Haines et al., (2016) 0.09323 0.20476 
Latomme et al., 
(2017) - 0.04325 

Lumeng et al., 
(2017)b  - 0.10341 

Puder et al., (2011) - 0.08042 
Skouteris et al., 
(2015) -0.04639 - 
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Table 4. Continued 
 

 Hedges’s g for Independent Variables 
Study Other Setting Other theory 

Tomayko et al., 
(2016) -0.13146 - 

Verbestel et al., 
(2014) - 0.21083 

Walton et al., (2015) 0.09865 - 
Skouteris et al., 
(2015) 0.21401 0.08254 

 
Note. All effect sizes are reported based on a fixed effects model; - indicates information 
was not provided. Studies are differentiated as “a,” “b,” or “c” because they had multiple 
experimental groups that were each compared to the control group separately. 
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Figure 3. Funnel plot of precision by Hedges’s g for BMI z-score. 
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Figure 4. Funnel plot of standard error by Hedges’s g for BMI z-score. 
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Figure 5. Funnel plot of precision by Hedges’s g for sugar-sweetened beverages 
consumption. 
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Figure 6. Funnel plot of standard error by Hedges’s g for sugar-sweetened beverages 
consumption. 
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Figure 7. Funnel plot of precision by Hedges’s g for screen time. 
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Figure 8. Funnel plot of standard error by Hedges’s g for screen time. 
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