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Introduction

We still don’t know all the various factors that intertwine with and influence 
nutrition. Often, we assume that poor nutrition is a socioeconomic issue, but 
the articles in this compendium make clear that this simplistic assumption is not 
accurate. This is a massive, multifaceted topic. The articles included here were 
chosen to present as accurate a total image as possible, based on recent research. 
The final chapters offer innovative interventions that should become the foun-
dation for ongoing investigation.

—Areej Hassan, MD

The literature on determinants of dietary behavior among youth is extensive and 
unwieldy. The authors of chapter 1 conducted an umbrella review or review-
of-reviews to present a comprehensive overview of the current knowledge. 
Therefore, the authors included systematic reviews identified in four databases 
(i.e. PubMed, PsycINFO, The Cochrane Library and Web of Science) that sum-
marized determinants of observable child and adolescent dietary behaviors. Data 
extraction included a judgment of the importance of determinants, strength of 
evidence and evaluation of the methodological quality of the eligible reviews. 
In total, 17 reviews were considered eligible. Whereas social-cognitive deter-
minants were addressed most intensively towards the end of the 20th century, 
environmental determinants (particularly social and physical environmental) 
have been studied most extensively during the past decade, thereby representing 
a paradigm shift. With regard to environmental determinants, mixed findings 
were reported. Sedentary behavior and intention were found to be significant 
determinants of a wide range of dietary behaviors in most reviews with limited 
suggestive evidence due to the cross-sectional study designs. Other potential 
determinants such as automaticity, self-regulation and subjective norm have 
been studied in relatively few studies, but results are promising. The multitude 
of studies conducted on potential determinants of dietary behaviors found sig-
nificant associations between some variables and behaviors.  However, because 
of concern of weak research designs in the studies included, the evidence for 
true determinants is suggestive at best.

  



xx	 Introduction

The USDA summer food service program (SFSP) provides free lunches 
during the summer. Chapter 2 examined the foods selected and consumed by 
participating children. Three hundred and two children were observed in 14 
schools during a 4-week period in June, 2011; 50% were male; 75% were in ele-
mentary school. Dietary intake was observed and recorded; selected and con-
sumed foods were entered into nutrient analysis software to obtain selected and 
consumed nutrients. Meals offered to students met the National School Lunch 
Program (NSLP) meal patterns. However, students selected meals that were low 
in Vitamin C, and did not include the two servings of fruit and/or vegetable 
allowed in the meal pattern. Elementary students consumed a mean of 63% of 
energy selected and 0.57 serving of fruit+ vegetables (0.29 cup); intermediate 
students consumed 73% of energy selected and mean a 0.39 serving of fruit+ 
vegetables (0.20 cup). Food waste was high (>30%) for fruit, vegetables and s. 
The SFSP as offered to children met the USDA lunch standards but interven-
tions are needed to improve student food selection and consumption.

Parental feeding practices are thought to influence children’s weight status, 
through children’s eating behavior and nutritional intake. However, because 
most studies have been cross-sectional, the direction of influence is unclear. 
Moreover, although obesity rates are high among Latino children, few studies 
of parental feeding practices have focused on this population. The 2-year lon-
gitudinal study in chapter 3 examined mutual influences over time between 
parental feeding practices and children’s weight status, in Mexican American 
families with children 18 years old at baseline. Mothers (n = 322) and fathers 
(n = 182) reported on their feeding practices at baseline, 1-year follow-up, and 
2-year follow-up. Weight status, defined by waist-height ratio (WHtR) and body 
mass index (BMI), was ascertained at all assessments. Cross-lagged panel mod-
els were used to examine the mutual influences of parental feeding practices 
and child weight status over time, controlling for covariates. Both mothers’ and 
fathers’ restriction of food predicted higher subsequent child weight status at 
Year 1, and for fathers this effect was also found at Year 2. Mothers’ and fathers’ 
pressure to eat predicted lower weight status among boys, but not girls, at Year 1. 
Child weight status also predicted some parental feeding practices: boys’ heavier 
weight predicted mothers’ less pressure to eat at Year 1, less use of food to con-
trol behavior at Year 2, and greater restriction at Year 2; and girls’ heavier weight 
at Year 1 predicted fathers’ less pressure to eat and less positive involvement 
in child eating at Year 2. Chapter 3 provides longitudinal evidence that some 
parental feeding practices influence Mexican American children’s weight status, 
and that children’s weight status also influences some parental feeding practices. 
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Feeding practices of both mothers and fathers were related to children’s weight 
status, underscoring the importance of including fathers in research on parental 
feeding practices and child obesity.

There is growing interest in the relationship between general parenting and 
childhood obesity. However, assessing general parenting via surveys can be dif-
ficult due to issues with self-report and differences in the underlying constructs 
being measured. As a result, different aspects of parenting have been associated 
with obesity risk. The authors of chapter 4 developed a more objective tool to 
assess general parenting by using observational methods during a mealtime 
interaction. The General Parenting Observational Scale (GPOS) was based on 
prior work of Baumrind, Maccoby and Martin, Barber, and Slater and Power. 
Ten dimensions of parenting were included; 4 were classified in the emotional 
dimension of parenting (warmth and affection, support and sensitivity, negative 
affect, detachment), and 6 were classified in the behavioral dimension of parent-
ing (firm discipline and structure, demands for maturity, psychological control, physi-
cal control, permissiveness, neglect). Overweight children age 8–12 years old and 
their parent (n = 44 dyads) entering a weight control program were videotaped 
eating a family meal. Parents were coded for their general parenting behaviors. 
The Mealtime Family Interaction Coding System (MICS) and several self-report 
measures of general parenting were also used to assess the parent-child interac-
tion. Spearman’s correlations were used to assess correlation between measures. 
The emotional dimensions of warmth/affection and support/sensitivity, and 
the behavioral dimension of firm discipline/structure were robustly captured 
during the family meals. Warmth/affection and support/sensitivity were sig-
nificantly correlated with affect management, interpersonal involvement, and 
communication from the MICS. Firm discipline/structure was inversely cor-
related with affect management, behavior control, and task accomplishment. 
Parents who were older, with higher educational status, and lower BMIs were 
more likely to display warmth/affection and support/sensitivity. Several general 
parenting dimensions from the GPOS were highly correlated with similar family 
functioning constructs from the MICS. This new observational tool appears to 
be a valid means of assessing general parenting behaviors during mealtimes and 
adds to our ability to measure parent-level factors affecting child weight-related 
outcomes. Future evaluation of this tool in a broader range of the population and 
other family settings should be conducted.

Being a last-born child and having a sister have been associated with higher 
body mass index (BMI). Encouragement to eat that overrides children’s self-
regulation has been reported to increase the risk of obesogenic eating behaviors. 
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The study in chapter 5 sought to test the hypothesis that encouragement to eat 
during mealtime from older siblings and sisters mediates associations of being 
last-born or having a sister with higher BMI. Children aged 4–8 years (n = 75) 
were videotaped while eating a routine evening meal at home with one sibling 
present. Encouragement to eat (defined as direct prompts to eat or general posi-
tive statements about food) delivered to the index child (IC) from the sibling 
was coded from the videotape. Path analysis was used to examine associations 
between IC’s birth order, sibling’s sex, encouragement counts, and IC’s mea-
sured BMI z-score (BMIz). Being the younger sibling in the sibling dyad was 
associated with the IC receiving more encouragements to eat from the sibling 
(β: 0.93, 95% confidence interval (CI): 0.59, 1.26, p < 0.0001). The IC having 
a sister compared with a brother was not associated with the IC receiving more 
encouragements to eat from the sibling (β: 0.18, 95% CI: −0.09, 0.47, p = 0.20). 
The IC receiving more encouragements to eat from the sibling was associated 
with lower IC BMIz (β: −0.06, 95% CI: −0.12, 0.00, p = 0.05). Children were 
more likely to receive encouragements to eat from older siblings than younger 
siblings. Being the recipient of encouragements to eat from a sibling was asso-
ciated with lower, not higher, child BMIz, which may reflect sibling model-
ing of maternal behavior. Future longitudinal studies are needed to examine 
whether encouragements to eat from siblings lead to increase in BMI over time. 
Encouragements from siblings may be a novel intervention target for obesity 
prevention.

Food prepared out-of-home tends to be less healthful than food prepared at 
home, with a positive association between frequency of consumption and both 
fat intake and body fatness. There is little current data on who eats out-of-home 
food. The authors of chapter 6 explored frequency and socio-demographic 
correlates of eating meals out and take-away meals at home, using data from a 
large, UK, population representative study. Data were from waves 1–4 of the UK 
National Diet and Nutrition Survey (2008–12). Socio-demographic variables 
of interest were gender, age group, and socio-economic position. Self-reported 
frequency of consuming meals out and take-away meals at home was catego-
rised as: less than once per week and once per week or more. Analyses were 
performed separately for adults (aged 18 years or older) and children. Data from 
2001 adults and 1963 children were included. More than one quarter (27.1%) 
of adults and one fifth (19.0%) of children ate meals out once per week or more. 
One fifth of adults (21.1%) and children (21.0%) ate take-away meals at home 
once per week or more. There were no gender differences in consumption of 
meals out, but more boys than girls ate take-away meals at home at least weekly. 
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The proportion of participants eating both meals out and take-away meals at 
home at least weekly peaked in young adults aged 19–29 years. Adults living 
in more affluent households were more likely to eat meals out at least once per 
week, but children living in less affluent households were more likely to eat take-
away meals at home at least once per week. There was no relationship between 
socio-economic position and consumption of take-away meals at home in 
adults. One-fifth to one-quarter of individuals eat meals prepared out-of-home 
weekly. Interventions seeking to improve dietary intake by reducing consump-
tion of out-of-home food may be more effective if tailored to and targeted at 
adults aged less than 30 years. It may also be important to develop interventions 
to help children and adolescents avoid becoming frequent consumers of out-of-
home food.

Despite a growing consensus on the feeding practices associated with healthy 
eating patterns, few observational studies of maternal feeding practices with 
young children have been conducted, especially in low-income populations. 
The aim of the study in chapter 7 was to provide such data on a low income 
sample to determine the degree to which observed maternal feeding practices 
compare with current recommendations. Eighty low-income mothers and their 
preschool children were videotaped at dinner in their homes. Mothers were cho-
sen from a larger study to create a 2 X 2 X 2 design: maternal ethnicity (African 
American vs. Latina) by child gender by child weight status (healthy weight vs. 
overweight/obese). Observers coded videotapes for a range of maternal feeding 
strategies and other behaviors. Many mothers spent considerable time encour-
aging eating—often in spite of the child’s insistence that he or she was finished. 
Mothers talked little about food characteristics, rarely referred to feelings of hun-
ger and fullness, and made more attempts to enforce table manners than to teach 
eating skills. Latina mothers showed higher levels of teaching eating skills and 
encouraging their children to eat; African American mothers showed higher lev-
els of enforcing table manners and getting children to clear their plates. Mothers 
of boys used more unelaborated commands and less questions/suggestions than 
mothers of girls. Finally, compared to mothers of overweight/obese children, 
mothers of healthy weight children showed higher levels of encouraging eating 
and lower levels of discouraging eating. Most of the mothers in this study did not 
engage in feeding practices that are consistent with current recommendations. 
They did this, despite the fact that they knew they were being observed. These 
results should be used to inform future research about the motivations behind 
mothers’ feeding practices and the development of interventions by helping 
identify areas in greatest need of change.
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The international increase in overweight and obesity among children and 
adolescents over the past three decades confirms that childhood obesity is a 
global ‘epidemic’. The World Health Organization considers childhood obe-
sity to be a major public health concern. Childhood obesity is associated with 
cardiovascular, endocrine, musculoskeletal and gastrointestinal complications, 
and may have psycho-social consequences. The aim of chapter 8 is to examine 
overweight (including obesity) prevalence and its association with geographic 
area of residence, parental education and daily breakfast consumption in Italian 
students aged 11–15 yrs. A nationally representative sample of 11–15 year old 
students from 20 Italian Regions (Italian Health Behaviour in School-aged 
Children 2010-HBSC) was randomly selected (2,504 schools and 77,113 stu-
dents). Self-reported anonymous questionnaires, prepared by the international 
HBSC network, were used to collect the data. BMI was calculated using self-
reported weight and height and the International Obesity Task Force cut-offs. 
Multiple logistic regressions were performed to assess the relationship between 
the risk of overweight and parental education, area of residence and breakfast 
consumption in each age group and gender. Boys were more likely to be over-
weight or obese than girls (28.1% vs. 18.9% at 11 yrs-old, 24.8% vs. 16.5% at 
13 yrs and 25.4 vs. 11.8% at 15 yrs). The prevalence of overweight and obesity 
was lower among the older girls. Overweight and obesity rates increased from 
the North of Italy to the South in both boys and girls and in all age groups. Boys 
11-15 yrs living in southern Italy had an OR=2.05 (1.77-2.38) and girls 2.04 
(95% CI 1.70-2.44) for overweight (including obesity) compared with those 
living in the North. Parent’s low educational level and no daily breakfast con-
sumption were also associated with overweight including obesity (p<0.05). The 
prevalence of obesity and overweight in Italian school-children 11-15 yrs old are 
high, in particular in the South and in boys. These findings suggest appropri-
ate interventions are needed, at the community as well as the individual level, 
in particular in the southern regions. However, more research is warranted on 
intermediary factors to determine which interventions are likely to be most 
effective.

The aims of chapter 9 are 1) to investigate the association between mater-
nal educational level and healthy eating behaviour of 11-year-old children (fruit, 
vegetables and breakfast consumption), and 2) to examine whether factors in the 
home food environment (parental intake of fruit, vegetables and breakfast; rules 
about fruit and vegetables and home availability of fruit and vegetables) medi-
ate these associations. Data were obtained from the Dutch INPACT study. In 
total, 1318 parent-child dyads were included in this study. Multilevel regression 
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models were used to investigate whether factors of the home food environment 
mediated the association between maternal educational level and children’s 
healthy eating behaviour. Children of mothers with a high educational level con-
sumed more pieces of fruit per day (B = 0.13, 95% CI: 0.04-0.22), more grams 
of vegetables per day (B = 23.81, 95% CI = 14.93-32.69) and were more likely 
to have breakfast on a daily basis (OR = 2.97, 95% CI: 1.38-6.39) than children 
of mothers with a low educational level. Home availability, food consumption 
rules and parental consumption mediated the association between maternal 
education level and children’s fruit and vegetable consumption. Parental break-
fast consumption mediated the association between maternal education level 
and children’s breakfast consumption. Factors in the home food environment 
play an important role in the explanation of socio-economic disparities in chil-
dren’s healthy eating behaviour and may be promising targets for interventions.

The prevalence of early childhood obesity has increased dramatically partic-
ularly among the Mexican American population. Obesity leads to earlier onset 
of related diseases such as type 2 diabetes. The Head Start population of Texas 
is largely Mexican American. Dietary intake in this population demonstrated a 
diet very low in fiber, high in salt, and containing excessive calories with a low 
intake of fruit and vegetables. The study in chapter 10 was performed in a Texas 
Head Start population to evaluate a bilingual pictorial nutrition education game. 
Acceptance of the bilingual concept and the game had been previously studied 
in a Head Start population in five Texas counties. The effectiveness in produc-
ing a change in eating habits was studied as a pilot project 413 children and their 
parents at the Bastrop County Head Start. Parents were asked to supply data 
about at home food frequency at the beginning and the end of the school year 
and the results compared. The parents were given a demonstration of the edu-
cational objectives and the students played the game throughout the year. By 
the end of the school year there was a statistically significant increase in the veg-
etables offered to this population both during the week at home (p = 0.009) and 
on the weekends (p = 0.02).

The objective in the study in chapter 11 was to reduce intake of sugar-
sweetened beverages (SSBs) in youths as a means to reduce obesity risk. To that 
end, youths 5–14 years old attending a summer program were given a two-hour 
workshop addressing the sugar content in SSBs, the health risks from drinking 
SSBs, and hands-on preparation as well as tastings of low-sugar beverage alter-
natives. Data on usual intake of SSBs was obtained at baseline, and pre- and 
postprogram surveys were conducted to gauge change in knowledge and/or atti-
tudes regarding SSBs. There were 128 participants (63% male) in the program. 
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SSBs were commonly consumed with over 80% reporting regular consumption 
(mean daily intake 17.9 ounces). Significant increase in knowledge regarding 
the sugar content of commonly consumed SSBs was achieved; however change 
in attitudes was not significant. The large majority of youths reported enjoying 
the workshop and intention to reduce intake of SSBs following program par-
ticipation. SSBs are commonly consumed by youths. Knowledge regarding the 
sugar content of SSBs is easier to impart to youths than influencing attitudes 
held about these beverages. The authors of chapter 11 conclude that long-term 
interventions that reach out to parents and address the widespread availability 
of SSBs are needed to influence resistant attitudes and beverage choosing behav-
iors in youths.

Failure in self-regulation has been proposed as a moderator in the develop-
ment of overweight and obesity, primarily through its effects on deregulated 
eating behavior. As a result, it might cause regulatory problems in the energy 
balance, as well as rapid weight gain from early childhood through adolescence. 
Self-control is the exertion of control over the self by the self. Self-control occurs 
when a person (or other organism) attempts to change the way he or she would 
otherwise think, feel, or behave. Thus, self-control may be view as part of self-
regulation. Parents and health care providers face the challenge of helping chil-
dren practice regulation and develop coping skills alongside the ability to take 
care of their own well-being. Chapter 12 attempts to bridge the gap between 
self-control theories and interventions for the management of childhood obe-
sity. The dietary restriction approach will be compared with the trust paradigm, 
which emphasizes children’s internal hunger, satiety cues and a division of 
responsibilities between parents and children.

Adolescents’ self-control weight behaviors were assessed (N = 1961; 12–17 
years old; 2007–2008) in the Balearic Islands, Spain. The study in chapter 13 
analyzed the relationships between body weight status, body image, and self-
weight concern, and actual attempts to lose weight by restrained eating and/
or increased exercising. In terms of regulatory focus theory (RFT), the authors 
considered that efforts to lose or to maintain weight (successful or failed) would 
be motivated either by a “promotion focus” (to show an attractive body), or a 
“prevention focus” (to avoid social rejection of fatness), or both. Results showed 
that 41% of overweight boys and 25% of obese boys stated that they had never 
made any attempt to lose weight, and 13 and 4% in females. Around half of over-
weight boys and around a quarter of obese boys stated that they were “Not at all” 
concerned about weight gain, and girls’ percentages decreased to 13 and 11%, 
respectively. By contrast, 57% of normal weight girls monitored their weight and 
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stated that they had tried to become slim at least once. Weight self-regulation 
in females attempted to combine diet and exercise, while boys relied almost 
exclusively on exercise. Apparent lack of consciousness of body weight status 
among overweight boys, and more important, subsequent absence of behaviors 
to reduce their weight clearly challenges efforts to prevent obesity. The authors 
argue that several causes may be involved in this outcome, including uncon-
scious, emotional (self-defense), and cognitive (dissonance) mechanisms driven 
by perceived social stigmatization of obesity. The active participation of social 
values of male and female body image (strong vs. pretty), and the existence of 
social habituation to overweight are suggested. A better knowledge of psychoso-
cial mechanisms underlying adolescent weight self-control may improve obesity 
epidemics.

Adequate treatment of severe childhood obesity is important given its seri-
ous social, psychological and physical consequences. Self-regulation may be a 
crucial determinant of treatment success. Yet, little is known about the role that 
self-regulation and other psychosocial factors play in the long-term outcome of 
obesity treatment in severely obese children and adolescents. In chapter 14, the 
authors describe the design of a study that aims to determine whether the abil-
ity to self-regulate predicts long-term weight loss in severely obese children and 
adolescents. An additional objective is to identify other psychosocial factors that 
may modify this relation. The study in chapter 14 is designed as a prospective 
observational study of 120 severely obese children and adolescents (8–19 years) 
and their parents/caregivers undergoing an intensive combined lifestyle inter-
vention during one year. The intervention uses behavior change techniques to 
improve the general ability to self-regulate. Measurements will be taken at three 
points in time: at baseline (start of treatment), at the end of treatment (1 year 
after baseline) and at follow-up (2 years after baseline). The primary outcome 
measurement is the gender and age-specific change in SDS-BMI. The children’s 
general self-regulation abilities are evaluated by two behavioral computer tasks 
assessing two distinct aspects of self-regulation that are particularly relevant to 
controlling food intake: inhibitory control (Stop Signal Task) and sensitivity 
to reward (Balloon Analogue Risk Task). In addition to the computer tasks, a 
self-report measure of eating-specific self-regulation ability is used. Psychosocial 
factors related to competence, motivation, relatedness and outcome expecta-
tions are examined as moderating factors using several questionnaires for the 
patients and their parents/caregivers. At the conclusion of the study, the authors 
hope to provide knowledge about the relation between self-regulation and long-
term weight loss after intensive lifestyle interventions over a two-year period in 

  



severely obese children and adolescents, a growing but often overlooked patient 
group. The authors aim to investigate to what extent (changes in) the general 
ability to self-regulate predicts weight loss and weight loss maintenance. The 
results may contribute to the development of more successful interventions.

Nearly one in five 4-year-old children in the United States are obese, with 
low-income children almost twice as likely to be obese as their middle/upper-
income peers. Few obesity prevention programs for low-income preschool-
ers and their parents have been rigorously tested, and effects are modest. The 
authors in chapter 15 are testing a novel obesity prevention program for low-
income preschoolers built on the premise that children who are better able 
to self-regulate in the face of psychosocial stressors may be less likely to eat 
impulsively in response to stress. Enhancing behavioral self-regulation skills in 
low-income children may be a unique and important intervention approach to 
prevent childhood obesity. The Growing Healthy study is a randomized con-
trolled trial evaluating two obesity prevention interventions in 600 low-income 
preschoolers attending Head Start, a federally-funded preschool program for 
low-income children. Interventions are delivered by community-based, nutri-
tion-education staff partnering with Head Start. The first intervention (n = 200), 
Preschool Obesity Prevention Series (POPS), addresses evidence-based obesity 
prevention behaviors for preschool-aged children and their parents. The second 
intervention (n = 200) comprises POPS in combination with the Incredible 
Years Series (IYS), an evidence-based approach to improving self-regulation 
among preschool-aged children. The comparison condition (n = 200) is Usual 
Head Start Exposure. The authors hypothesize that POPS will yield positive 
effects compared to Usual Head Start, and that the combined intervention 
(POPS + IYS) addressing behaviors well-known to be associated with obesity 
risk, as well as self-regulatory capacity, will be most effective in preventing exces-
sive increases in child adiposity indices (body mass index, skinfold thickness). 
The authors will evaluate additional child outcomes using parent and teacher 
reports and direct assessments of food-related self-regulation. They will also 
gather process data on intervention implementation, including fidelity, atten-
dance, engagement, and satisfaction. The Growing Healthy study may shed light 
on associations between self-regulation skills and obesity risk in low-income 
preschoolers. If the project is effective in preventing obesity, results can also pro-
vide critical insights into how best to deliver obesity prevention programming 
to parents and children in a community-based setting like Head Start in order to 
promote better health among at-risk children.

xxviii	 Introduction
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1.1  BACKGROUND

Dietary behaviors have been found to track from childhood into adulthood [1]. 
Unhealthy food habits in childhood, therefore, can have a tremendous health 
impact later in life. Given the high prevalence of nutrition-related disease and 
mortality in Western countries [2], it is necessary to develop effective behavioral 
interventions to improve diet quality. But which factors determine a person’s 
dietary behavior? Interventions to improve health-related behaviors should be 
tailored to the most important and changeable determinants of these behaviors, 
preferably applying behavior change theories [3]. To facilitate improvement 
of relevant, effective programs and policies promoting healthy eating targeting 
dietary behavior it is important to identify the various factors that may influence 
children’s and adolescents’ food consumption.

Socio-cognitive models of (health) behavior and behavior change, such 
as the Theory of Planned Behavior [4], Social-Cognitive Theory [5], and the 
Health Belief Model [6] have been applied frequently in development of nutri-
tion education interventions. In very general terms -and not paying attention 

 

http://creativecommons.org/licenses/by/4.0


4	 Pediatric Behavioral Nutrition Factors

to the richness of and also differences between these models—these theories 
regard nutrition behavior to be determined by beliefs and conscious decisions, 
rational considerations of pros and cons of the behavior, perceived social influ-
ences, and assessment of personal efficacy and control. In additional fields of 
research, the physiological and affective influences on dietary behaviors have 
been studied, providing evidence for such basic factors as hunger and satiety, 
sensory perceptions, and perceived palatability of foods [7] as important drivers 
of food choice and dietary behaviors. And somewhat more recently, the so-called 
food environment that defines the availability and accessibility (i.e. physical 
environment), affordability (i.e. economic environment), social appropriate-
ness or support (social-cultural environment), as well as rules, regulations and 
policies (i.e. political environment) regarding food choice and dietary behaviors 
has been studied in relation to food intake and dietary behaviors, as informed by 
(social) ecological behavior models [8-12]. Kremers and colleagues [13] pro-
posed to integrate these insights in their Environmental Research framework for 
weight Gain prevention (EnRG; Figure 1). EnRG is a dual-process model and 
regards dietary behavior and physical (in) activity to be the result of direct ‘auto-
matic’ responses to environmental cues (e.g. meal patterns and routines) as well 
as of more rational decision making based on cognitions such as intentions and 
beliefs. Furthermore, EnRG includes mediating pathways between environment 
and cognitions as well as potential moderators of the impact of these determi-
nants such as habit strength and self-regulation skills.
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sumption, beverage intake, snacking) among youth. By 
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assess the  importance and  strength  of evidence  of po- 
tential determinants. The EnRG framework served to 
categorize  the findings. Parallel to this umbrella  review, 
a  separate   review-of-reviews  of  studies  among  adults 
was conducted by the same team with the same method- 
ology [14]. Some parts of these two reviews -especially the 
description of the methodology- are therefore  very similar. 
 
Methods 
Search strategy and eligibility  criteria 
To  identify  all  relevant   systematic   reviews,  we  con- 
ducted   systematic   searches  in  the  bibliographic   data- 
bases PubMed, PsycINFO (via CSA Illumina), The 
Cochrane  Library (via Wiley) and Web of Science for 
articles  published  between  January  1, 1990 and  May 1, 
2014. The search terms included controlled  terms, e.g. 
MeSH  in PubMed,  Thesaurus in  PsycINFO,  as well as 
free text  terms  (only in The  Cochrane  Library). Search 
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Figure 1 Environmental research framework for weight gain prevention (EnRG), adapted from Kremers et al. [13]. FIGURE 1.1  Environmental research framework for weight gain prevention (EnRG), adapted 
from Kremers et al. [13].
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The purpose of this study was to get a comprehensive and systematic overview 
of the scientific literature on correlates (referred to as potential determinants) 
and determinants of dietary behavior among children and adolescent (referred 
to as youth) to facilitate the improvement of effective healthy eating promoting 
interventions and identify gaps for future research initiatives. Because the scien-
tific literature on this topic is unwieldy and has been documented in a number 
of systematic reviews in recent years, we aimed to conduct a review-of-reviews 
to provide a more comprehensive overview. We were interested in the associa-
tion of all determinants that are potentially modifiable (social-cognitive, envi-
ronmental, sensory and automatic processes) with observable dietary behavior 
(actual consumption behaviors like fruit consumption, beverage intake, snack-
ing) among youth. By conducting a review-of-reviews, the so-called umbrella 
review, we aimed to (a) explore which determinant-behavior relationships have 
been studied so far, and (b) assess the importance and strength of evidence of 
potential determinants. The EnRG framework served to categorize the findings. 
Parallel to this umbrella review, a separate review-of-reviews of studies among 
adults was conducted by the same team with the same methodology [14]. Some 
parts of these two reviews -especially the description of the methodology—are 
therefore very similar.

1.2  METHODS

1.2.1  Search Strategy and Eligibility Criteria

To identify all relevant systematic reviews, we conducted systematic searches 
in the bibliographic databases PubMed, PsycINFO (via CSA Illumina), The 
Cochrane Library (via Wiley) and Web of Science for articles published between 
January 1, 1990 and May 1, 2014. The search terms included controlled terms, 
e.g. MeSH in PubMed, Thesaurus in PsycINFO, as well as free text terms (only 
in The Cochrane Library). Search terms expressing ‘food and dietary behav-
ior’ were used in combination with search terms comprising ‘determinants’, 
‘study design: (systematic) review’, ‘study population: humans’ and ‘time span 
( January 1, 1990 to May 1, 2014)’. The PubMed search strategy can be found 
in Table 1. The search strategies used in the other databases were based on the 
PubMed strategy.

Studies were included if they met the following criteria: (i) systematic 
reviews on observable food and dietary behavior (i.e. consumption behaviors 
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like fruit intake and snacking consumption, not purchasing behavior); (ii) 
studies describing potential behavioral determinants; (iii) study design: (sys-
tematic) review; (iv) study population: humans and (v) time span: January 1, 
1990 to May 1, 2014. We excluded: (i) studies that were not written in English; 
(ii) studies in which dietary behavior was not an outcome of the study; (iii); 
studies about dietary behaviors in disease management and treatment; (iv) 
studies that focused on specific population groups (e.g. chronically ill, preg-
nant women, cancer survivors); (v) studies not published as peer reviewed 
systematic reviews in scientific journals, e.g. theses, dissertations, book chap-
ters, non-peer reviewed papers, conference proceedings, reviews of case stud-
ies and qualitative studies, design and position papers, umbrella reviews; (vi) 
reviews of studies on not directly observable dietary behavior (e.g. nutrient or 
energy intake, appetite); (vii) reviews of studies on non-modifiable determi-
nants (e.g. physiological, neurological or genetic factors); (viii) reviews of stud-
ies on the effect of interventions (but reviews of experimental manipulation of 
single determinants were included); (ix) reviews not conducted systematically 
(search strategy including keywords and databases used not identified, and/
or with too little information of the included studies presented). The current 
umbrella review focuses on youth (<18 years). A second umbrella review using 
the same methodology about determinants of dietary behavior in adults is pub-
lished elsewhere [14].

TABLE 1.1  Search strategy in PubMed: January 1st, 1990 to May 1st, 2014 (bottom-up): 
N = 13,156

Set Search terms

#6 #1 AND #2 AND #3 AND #4 NOT #5

#5 (“addresses” [Publication Type] OR “biography” [Publication Type] OR “case reports” 
[Publication Type] OR “comment” [Publication Type] OR “directory” [Publication 
Type] OR “editorial” [Publication Type] OR “festschrift” [Publication Type] OR 
“interview” [Publication Type] OR “lectures” [Publication Type] OR “legal cases” 
[Publication Type] OR “legislation” [Publication Type] OR “letter” [Publication Type] 
OR “news” [Publication Type] OR “newspaper article” [Publication Type] OR “patient 
education handout” [Publication Type] OR “popular works” [Publication Type] OR 
“congresses” [Publication Type] OR “consensus development conference” [Publication 
Type] OR “consensus development conference, nih” [Publication Type] OR “practice 
guideline” [Publication Type])

#4 “review” [tiab]

#3 “humans” [Mesh]
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Set Search terms

#2 (“food and beverages” [Mesh] OR “food” [tiab] OR “beverage” [tiab] OR “beverages” 
[tiab] OR “diet” [Mesh] OR “diet” [tiab] OR “eating” [Mesh] OR “eating” [tiab] OR 
“feeding behavior” [Mesh] OR “feeding behavior” [tiab] OR “feeding behaviour” [tiab] 
OR “drink” [tiab] OR “sodium chloride, dietary” [Mesh] OR “dietary sodium chloride” 
[tiab] OR “carbohydrates” [Mesh:noexp] OR “food habit” [tiab] OR “food habits” 
[tiab] OR “meal” [tiab] OR “meals” [tiab] OR “meal pattern” [tiab]) NOT “dietary 
supplements” [Mesh]) NOT “food additives” [Mesh]) NOT “micronutrients” [Mesh]) 
NOT “cannibalism” [Mesh]) NOT “carnivory” [Mesh]) NOT “herbivory” [Mesh]) 
NOT “bottle feeding” [Mesh]) NOT “breast feeding” [Mesh]) NOT “mastication” 
[Mesh])

#1 (“association” [Mesh] OR “association” [tiab] OR “associations” [tiab] OR 
“determinant” [tiab] OR “determinants” [tiab] OR “correlation” [tiab] OR 
“correlations” [tiab] OR “correlated” [tiab] OR “correlates” [tiab] OR “relation” [tiab] 
OR “relations” [tiab] OR “relationship” [tiab] OR “relationships” [tiab] OR “relate” 
[tiab] OR “related” [tiab] OR “relates” [tiab] OR “factor” [tiab] OR “factors” [tiab] OR 
“predict” [tiab] OR “predicted” [tiab] OR “prediction” [tiab] OR “predictive” [tiab] OR 
“predicts” [tiab] OR “predictor” [tiab] OR “associate” [tiab] OR “associates” [tiab] OR 
“associated” [tiab] OR “influence” [tiab] OR “influences” [tiab] OR “influencing” [tiab] 
OR “influenced” [tiab] OR “effect” [tiab] OR “effects” [tiab])

Note: Filters review; Publication data from 1990/01/01 to 2014/05/01; English.

1.2.2  Selection Process

Figure 2 summarizes the manuscript selection process. In total, 17714 citations 
were obtained using PubMed (n = 13156), PsycINFO (n = 961), The Cochrane 
Library (n = 920), and Web of Science (n = 2677). The subsequent screening of 
the citations was performed by multiple reviewers (all citations were screened 
by ES and WK; some were screened by LB, SK, and EV). All titles of the cita-
tions were independently screened for relevance by two reviewers (ES and 
WK). Any disagreement was resolved by including the citation into the abstract 
screening process. Subsequently, abstracts of the remaining 1031 citations were 
retrieved for further screening. Another 729 citations were removed, resulting 
in 292 articles for full-text assessment for eligibility. In case of doubt, potential 
inclusion was discussed with a third reviewer (SK). Studies that did not meet 
the inclusion criteria (n = 257) were removed. Figure 2 displays the reasons for 
exclusion. Additionally, duplicates (n = 10) were removed. Thereafter, the refer-
ence lists of all review papers selected for inclusion (n = 25) were scanned for 

TABLE 1.1  (Continued)
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further relevant references. This reference tracking technique resulted in one 
additional review article appropriate for inclusion. In total, 26 reviews were 
considered eligible. However, of these reviews, 9 were only focused on deter-
minants of adult dietary behavior (references reported in the umbrella review 
about determinants of dietary behavior in adults of Sleddens et al. [14]). Five 
reviews assessed dietary behavior of both youth and adults [15-19]. Therefore, 
17 reviews were considered eligible for our umbrella review on determinants of 
youth dietary behavior [15-31].
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Data extraction including rating of methodological quality 
Four authors  (ES, WK, LK, and LB) extracted  data from 
the selected  reviews. The  extracted  data  included  search 
range  applied,  total  number of studies  included  in  the 
reviews  and  number  of studies  included  in  the  reviews 
that  are  eligible  for  the  current umbrella  review,  total 
number of participants of included  studies in the reviews 
and  number  of participants of the  included  studies  that 
are eligible for the current umbrella  review, and age and 
continent of included  eligible studies.  For  a description 
of  the  results,  correlate   and  outcome   measures   were 
extracted,  as  well as  overall  results  of the  reviews  and 
overall   limitations   and   recommendations  of  reviews. 
Additionally,  the  methodological quality  of the  reviews 
was  evaluated   using  quality  criteria   adapted   from  De 
Vet, De Ridder, & De Wit [32] and based on the Quality 
Assessment  Tool for Reviews [33]. In total, a review was 
scored  on eight criteria  (with a total quality scoring  ran- 
ging from 0–8) (see Table 2); 0 when the criteria was not 
applicable  for  the  included  review; 1 when  the  criteria 
was applicable for the included  review. Disagreement be- 
tween  the  reviewers  on  individual  items  were  identified 

and  solved during  a consensus  meeting.  The  quality  of 
the reviews could be labeled as weak (quality scores ran- 
ging from 0 to 3), moderate  (quality scores ranging  from 
4 to  6) or  strong  (quality  scores  ranging  from  7 to  8). 
Furthermore, we judged the importance of included de- 
terminants in the reviews and judged its strength of evi- 
dence. The importance of a determinant refers to the 
statistical significance of a potential determinant and/or 
effect  size  estimate   in  relation   to  a  particular   type  of 
dietary behavior. It refers to the amount  of reviews (or 
eligible studies  within  the  reviews)  that  did  or  did  not 
find statistically significant results. For a particular  deter- 
minant  to receive the highest ranking (highest level of 
importance),  all  eligible  studies  in  each  review  should 
have  found   a  significant  relationship and/or  reported 
a  (non)-significant  effect  size  larger   than   0.30.  The 
strength of evidence  represents the  consistency  between 
study findings and designs of the studies. Longitudinal 
observational studies and -where relevant- experimental 
studies of sufficient size, duration and quality showing 
consistent effects were given prominence as the highest 
ranking  study designs. For this judgment  we applied two 
coding schemes, see Tables 3 and 4 respectively. The cri- 
teria  for  grading  evidence  were  adapted  from  those  of 
the  World  Cancer  Research  Fund  [34]. The  data  extrac- 
tion method  is similar to the study of Sleddens et al. [14]. 

FIGURE 1.2  Flow diagram of literature search by database.

1.2.3  Data Extraction Including Rating of Methodological Quality

Four authors (ES, WK, LK, and LB) extracted data from the selected reviews. 
The extracted data included search range applied, total number of studies 
included in the reviews and number of studies included in the reviews that are 
eligible for the current umbrella review, total number of participants of included 
studies in the reviews and number of participants of the included studies that 
are eligible for the current umbrella review, and age and continent of included 
eligible studies. For a description of the results, correlate and outcome measures 
were extracted, as well as overall results of the reviews and overall limitations 
and recommendations of reviews. Additionally, the methodological quality of 
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the reviews was evaluated using quality criteria adapted from De Vet, De Ridder, 
& De Wit [32] and based on the Quality Assessment Tool for Reviews [33]. In 
total, a review was scored on eight criteria (with a total quality scoring ranging 
from 0–8) (see Table 2); 0 when the criteria was not applicable for the included 
review; 1 when the criteria was applicable for the included review. Disagreement 
between the reviewers on individual items were identified and solved during a 
consensus meeting. The quality of the reviews could be labeled as weak (quality 
scores ranging from 0 to 3), moderate (quality scores ranging from 4 to 6) or 
strong (quality scores ranging from 7 to 8). Furthermore, we judged the impor-
tance of included determinants in the reviews and judged its strength of evi-
dence. The importance of a determinant refers to the statistical significance of a 
potential determinant and/or effect size estimate in relation to a particular type 
of dietary behavior. It refers to the amount of reviews (or eligible studies within 
the reviews) that did or did not find statistically significant results. For a par-
ticular determinant to receive the highest ranking (highest level of importance), 
all eligible studies in each review should have found a significant relationship 
and/or reported a (non)-significant effect size larger than 0.30. The strength of 
evidence represents the consistency between study findings and designs of the 
studies. Longitudinal observational studies and -where relevant—experimental 
studies of sufficient size, duration and quality showing consistent effects were 
given prominence as the highest ranking study designs. For this judgment we 
applied two coding schemes, see Tables 3 and 4 respectively. The criteria for 
grading evidence were adapted from those of the World Cancer Research Fund 
[34]. The data extraction method is similar to the study of Sleddens et al. [14].

1.3  RESULTS

1.3.1  Description of Reviews

Quality assessment ratings are presented in Table 2. One review received a 
quality rating of 2 (weak). The other reviews were rated as moderate (n = 9) or 
strong (n = 7). In all reviews, the inclusion and exclusion criteria were clearly 
stated and the review did integrate findings beyond describing or listing find-
ings of primary studies. Clearly defined search strategies were absent in more 
than half of the reviews (9 out of 17 reviews), as usually a flow chart of the data 
screening process was missing.

Table 5 provides an overview of the characteristics of the included reviews. 
In three reviews [22-24] all included studies were eligible for our current study. 
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TABLE 1.2  Quality assessment of reviews of determinants of dietary behavior among youth

Quality assessment 
criteria

Was there 
a clearly 
defined 
search 

strategy?1

Was the 
search 

strategy 
comprehen-

sive?2

Are 
inclusion/ 
exclusion 

criteria 
clearly 
stated?

Are the 
designs and 
number of 
included 
studies 
clearly 
stated?

Has the 
quality of 
primary 

studies been 
assessed?

Did the quality 
assessment include 
study design, study 

sample, outcome 
measures or 

follow-up  
(at least 2 of 4)

Does the review 
integrate 

findings beyond 
describing or 

listing findings 
of primary 

studies?

Has more than 
one author 

been involved 
in the data 

screening and/
or abstraction 

process?

Sum 
quality 
score

Williams [31] 1 1 1 1 1 1 1 1 8

Gardner [17]* 1 1 1 1 1 1 1 0 7

Pearson & Biddle [19]* 0 1 1 1 1 1 1 0 6

Adriaanse [15]* 0 1 1 1 0 0 1 1 5

McClain [24] 0 1 1 1 1 1 1 1 7

Van der Horst [29] 0 1 1 1 0 0 1 1 5

Pearson [25] 1 1 1 1 0 0 1 0 5

De Craemer [21] 1 1 1 1 0 0 1 1 6

Pearson [26] 1 1 1 1 1 1 1 0 7

Verloigne [30] 1 1 1 1 1 1 1 0 7

Ford [22] 1 1 1 1 1 1 1 1 8

Caspi [16]* 0 0 1 0 0 0 1 0 2

Moore & Cunningham 
[18]*

1 1 1 1 0 0 1 1 6

Lawman & Wilson [23] 0 1 1 1 1 1 1 0 6

Sleddens [28] 0 1 1 1 0 0 1 1 5
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Quality assessment 
criteria

Was there 
a clearly 
defined 
search 

strategy?1

Was the 
search 

strategy 
comprehen-

sive?2

Are 
inclusion/ 
exclusion 

criteria 
clearly 
stated?

Are the 
designs and 
number of 
included 
studies 
clearly 
stated?

Has the 
quality of 
primary 

studies been 
assessed?

Did the quality 
assessment include 
study design, study 

sample, outcome 
measures or 

follow-up  
(at least 2 of 4)

Does the review 
integrate 

findings beyond 
describing or 

listing findings 
of primary 

studies?

Has more than 
one author 

been involved 
in the data 

screening and/
or abstraction 

process?

Sum 
quality 
score

Berge [20] 0 0 1 1 1 1 1 0 5

Rasmussen [27] 0 1 1 1 1 1 1 1 7

8/17 15/17 17/17 16/17 10/17 10/17 17/17 9/17

Note: 1A search is rated clearly defined if at least search words and a flow chart is presented; 2A search is rated as comprehensive if at least two databases 
and the reference lists of examined papers were searched.
*Reviews also including adults; weak (score ranging from 0–3) n = 1 (5.88%), moderate (score ranging from 4–6) n = 9 (52.94%), strong (score ranging 
from 7–8) n = 7 (41.18%).

TABLE 1.2  (Continued)
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TABLE 1.3  Importance of a determinant

Five categories of importance are defined: ++ / + / 0 / - / —

The categories are defined as follows:

++ The variable has been found to be a statistically significant determinant in all identified reviews, without exception. This could mean that only 
one review has included a particular variable, and showed that this was a significant correlate and/or reported a (non)-significant effect size 
larger than 0.30, but it could also mean that a number of reviews were conducted that included this variable and all of them concluded that the 
variable was significantly related to the particular behavioral outcome.

+ The variable has been found to be a statistically significant determinant and/or reported a (non)-significant effect size larger than 0.30 in 
most reviews or studies within the review, with some exceptions. This implies that > 75% of the available reviews concluded the variable to be 
related, or the separate reviews report that 75% or more of the original studies concluded the factor to be related. This could therefore mean that 
only one review has included a particular variable, and showed that this was a significant correlate in > 75% of studies. But it could also mean 
that a number of reviews were executed towards this variable and most, but not all, concluded that the variable was significantly related to the 
particular behavioral outcome.

0 The variable has been found to be a determinant and/or reported a (non)-significant effect size larger than 0.30 in some reviews (25% to 75% of 
available reviews or of the studies reviewed in these reviews), but not in others. This could mean that only one review has included a particular 
variable, and showed ‘mixed findings’, but it could also mean that results are mixed across reviews.

- The variable has been found not to be a determinant, with some exceptions. This implies that <25% of the available reviews or of the original 
studies in the included reviews concluded that the variable was related. This could thus mean that only one review has included a particular 
variable, and generally showed ‘null findings’, with some exceptions. But it could also mean that a number of reviews were executed towards this 
variable and most, but not all, concluded that the variable was not significantly related to the particular behavioral outcome.

— The variable has been found not to be related to this particular outcome. The absence of a relation was identified in all identified reviews, 
without exception. This could mean that only one review has included a particular variable, and showed that this correlate was not related to 
the behavior in question, but it could also mean that a number of reviews were executed towards this variable and all of them concluded that the 
variable was unrelated to the particular behavioral outcome.
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13 TABLE 1.4  Criteria for grading evidence, see World Cancer Research Fund [34] for the full list

Strength of evidence:

Ideally the definition of the strength of evidence should be based on a relationship that has been established by multiple randomized controlled 
trials of manipulations of single isolated variables, but this type of evidence is often not available.

The following criteria were used to describe the strength of evidence in this report. They are based on the criteria used by the World Cancer 
Research Fund (World Cancer Research Fund, 2007 [34]), but have been modified for the research question at hand. Four categories were defined: 
convincing/probable/limited, suggestive/limited, no conclusion.

Convincing evidence: Evidence based on studies of determinants showing consistent associations between the variable and the behavioral 
outcome. The available evidence is based on a substantial number of studies including longitudinal observational 
studies and where relevant, experimental studies of sufficient size, duration and quality showing consistent effects. 
Specifically, the grading criteria include evidence from more than one study type and evidence from at least two 
independent cohort studies should be available, and strong and plausible experimental evidence.

Probable evidence: Evidence based on studies of determinants showing fairly consistent associations between the variable and the 
behavioral outcome, but there are shortcomings in the available evidence or some evidence to the contrary, which 
precludes a more definite judgment. Shortcomings in the evidence may be any of the following: insufficient 
duration of studies, insufficient studies available (but evidence from at least two independent cohort studies or five 
case-control studies should be available), inadequate sample sizes, incomplete follow-up.

Limited, suggestive evidence: Evidence based mainly on findings from cross- sectional studies. Insufficient longitudinal observational studies 
or experimental studies are available or results are inconsistent. More well- designed studies of determinants are 
required to support the tentative associations.

Limited, no conclusive 
evidence:

Evidence based on findings of a few studies which are suggestive, but are insufficient to establish an association 
between the variable and the behavioral outcome. No evidence is available from longitudinal observational or 
experimental studies. More well-designed studies of determinants are required to support the tentative associations.
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TABLE 1.5  Characteristics of analyzed systematic reviews among youth
Author and 
date

Search 
range 
applied

Number of eligible studies 
included in the review/total 
number of studies included 
in the review

Designs of studies Total sample size of eligible studies 
included in the review/Total sample size 
of all studies included in the review

Ages Continent

Williams et 
al., 2014 [31]

Up to 2013 13/30 Cross-sectional n = 12, 
longitudinal n = 1

Total n = 570,403, range 610 to 529,367/ 
Total n = 1,550,415 (26 studies, NR: 4 
studies), range 319 to 926,018

11 to 17y North-America n = 6, Europe  
n = 5, Australasia n = 1, Asia 
n = 1

Gardner et al., 
2011 [17]

No date 
limits were 
set.

4 studies (2 samples)/22 
studies (21 samples)

Cross-sectional n = 4 Total n = 695, range 312 to 383/Total  
n = 6,121, range 93 to 876

High school 
students

Only Europe

Pearson & 
Biddle, 2011 
[19]

NR 31 studies (240 samples 
(total), 33 samples (children), 
207 samples (adolescents))/53 
studies (111 samples)

Majority cross-sectional NR/Children: mean n = 1,184, range 66 to 
6,235, Adolescents: mean n = 8,356, range 
60 to 14,407

<12, 12 to 18y Children: majority North-
America n = 13, Adolescents:  
half North-America n = 13

Adriaanse et 
al., 2011 [15]

Up to 2009 1 study/21 research articles 
describing 23 empirical studies

Healthy eating: cross-
sectional n = 1, prospective 
n = 3, interventions n = 11; 
Unhealthy eating: longi-tudinal 
n = 1, interventions n = 8

NR/NR 11 to 16y NR

McClain et 
al., 2009 [24]

From 1990 
to 2009

50 studies/77 studies Overall results: cross-sectional 
n = 64, prospective n = 11, 
interventions n = 2

NR/<50 n = 4, 51–99 n = 1, 100–499  
n = 39, 500–999 n = 15, 1000–2999 n = 14, 
3000–4999 n = 3, ≥5000 n = 3

<13, 13 to 18y Overall results: North-America  
n = 48, Europe n = 32, 
Australasia n = 3, Africa n = 3, 
Asia n = 2, other n = 3

Van der Horst 
et al., 2007 
[29]

From 1980 
to 2004

36 studies (44 samples)/58 
studies (77 samples)

Cross-sectional 95%, 
longitudinal 3%, case control 
2%

NR/<100 n = 8, 100–199 n = 6, 200–299  
n = 1, 300–499 n = 5, 500–999 n = 2, 
1000–2999 n = 9; 3000–4999 n = 4, ≥5000 
n = 2

<13, 13 to 18y North-America 45 samples, 
Europe 26 samples, Asia 4 
samples, Oceania 2 samples

Pearson et al., 
2009 [25]

Up to 2008 24 studies (33 samples)/24 
studies (33 samples)

Majority cross-sectional n = 23 Children: mean n = 1,534, range 136 to 
4,314. Adolescents: mean n = 2,533, range 
357 to 18,177

6 to 18y Majority Europe n = 12 
(papers)

De Craemer 
et al., 2012 
[21]

From 1990 
to 2010

6 studies/43 studies Cross-sectional n = 35, 
longitudinal n = 6, cross- 
sectional and longitudinal  
n = 1, intervention n = 1

NR/<100 n = 3, 100–999  
n = 28, >1000 n = 12. Study sample sizes 
ranged from 46 to 5,652

4 to 6y North-America n = 21, Europe  
n = 9, Australasia n = 12, Asia 
n = 1
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Author and 
date

Search 
range 
applied

Number of eligible studies 
included in the review/total 
number of studies included 
in the review

Designs of studies Total sample size of eligible studies 
included in the review/Total sample size 
of all studies included in the review

Ages Continent

Pearson et al., 
2009 [26]

Up to 2007 Total papers: n = 60. Children: 
25 studies (33 samples). 
Adolescents: 38 studies (55 
samples)/Total papers: n = 60.  
Children: 25 studies (33 
samples). Adolescents: 38 
studies (55 samples)

Majority cross-sectional  
n = 24. Children: cross- 
sectional n = 31, longitudinal 
n = 2; Adolescent: cross-
sectional n = 55, ongitudinal 
n = 0

Mean n = 1,131, range 536 to 8,263. 
Children (6-11y): < 100 n = 8, 100–199  
n = 2, 200–299 n = 1, 300–499 n = 1, 500–
999 n = 6, 1000–2999 n = 10, 3000–4999  
n = 3, unknown n = 2; Adolescent (12-18y): 
< 100 n = 2, 100–199 n = 3, 200–299 n = 3, 
300–499 n = 11, 500–999 n = 4, 1000–2999 
n = 12, 3000–4999 n = 8, >5000 n = 10

6 to 18y 
Children: 6-11y 
Adolescents: 
12-18y

Children: North-America n = 
15, Europe n = 15, Australasia 
n = 1, South-America n = 1, 
Asia n = 2; Adolescent: North- 
America n = 23, Europe  
n = 16, Australasia n = 9, South-
America n = 2, Asia n = 5

Verloigne et 
al., 2012 [30]

From 1990 
to 2010

17 studies/76 studies Cross-sectional n = 16, 
longitudinal n = 1

100-199 n = 1, 300–499 n = 1, 500–999 n 
= 5, 1000–2999 n = 5, 3000–4999 n = 2, 
≥5000 n = 3/< 100 n = 3, 100–199 n = 9, 
200–299 n = 6, 300–499 n = 10, 500–999  
n = 17, 1000–2999 n = 20, 3000–4999 n= 5, 
≥5000 n = 6

10 to 12y North-America n = 9, Europe  
n = 4, Australasia n = 4

Ford et al., 
2012 [22]

NR 9 studies /12 studies Cross-sectional n = 9 Total n = 13,280, range 240 to 4,983/ Total 
n = 13,386, range 106 to 4,983

2 to 6y NR

Caspi et al., 
2012 [16]

Up to 2011 5 studies /38 studies Majority cross-sectional, 
intervention n = 3

NR/NR Children5 to 
6y, 10 to 12y, 
youth, boy 
scouts

North-America n = 4, 
Australasia n = 1

Moore & 
Cunningham, 
2012 [18]

NR 2 studies /14 studies Cross-sectional n = 2 Total n = 5,144, range 824 to 4,320/ Total n 
= 94,230, range 51 to 64,277

Preteens and 14 
to 17y

NR

Lawman & 
Wilson, 2012 
[23]

From 1995 
to 2010

11 studies /38 studies Cross-sectional n = 8, 
longitudinal n = 3.

Total n = 21,865, range 228 to 4,746/ Total 
n = 51,396, range 52 to 7,907

9 to 21y North-America n = 32

Sleddens et 
al., 2011 [28]

Up to 2010 10 studies /36 studies Cross-sectional: n = 9, 
longitudinal: n = 1

Total n = 14,567, range 74 to 4,555/ Total n 
= 35,146, range 48 to 4,983

NR North-America n = 5, Europe 
n = 5

TABLE 1.5  (Continued)
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Author and 
date

Search 
range 
applied

Number of eligible studies 
included in the review/total 
number of studies included 
in the review

Designs of studies Total sample size of eligible studies 
included in the review/Total sample size 
of all studies included in the review

Ages Continent

Berge, 2009 
[20]

From 2000 
onwards

48 studies /81 studies Cross-sectional n = 39, 
longitudinal n = 8, intervention 
n = 11

Total n = 190,270, range 23 to 99,426/ Total 
n = 276,557, range 23 to 99,426

0 to 18y NR

Rasmussen et 
al., 2006 [27]

Up to 2005 98 studies /98 studies Cross-sectional n = 90, 
longitudinal n = 8

<500 n = 24, 500–1000 n = 20, >1000 n = 
53, NR: n = 1/<500 n = 24, 500–1000 n = 
20, >1000 n = 53, NR: n = 1

NR North-America n = 50, Europe 
n = 31, Australasia n = 16, 
South-America n = 1

Note: Designs of studies: cross-sectional, longitudinal observational, case control, and intervention studies (experimental, behavioral laboratory, filed studies in which interventions were 
studied); NR: not reported; we were mainly interested to provide a more thorough description on the eligible studies of the included reviews (designs of studies, ages, continent).

TABLE 1.5  (Continued)
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Most of the studies included in the reviews used a cross-sectional study design. Six 
studies did not provide any information about sample sizes [15,16,19,21,24,29]. 
The remaining reviews included a total sample size of 695 to 570,403. The tar-
get groups of the eligible studies ranged in ages between the different reviews, 
although the focus was on primary school-aged children and adolescents. Most 
of the studies included in the reviews were conducted in North-America, fol-
lowed by Europe.

1.3.2  Findings of the Reviews

Table 6 provides an overview of the correlates and outcomes (i.e. observable 
dietary behaviors) included in the reviews, and the overall findings, limitations 
and recommendations reported by the authors of these reviews. In the follow-
ing two paragraphs we give an overview of the determinant-behavior relation-
ships that have been studied so far, and give an overview of the importance and 
strength of evidence of potential determinants.

1.3.3  Determinant-behavior Relationship: Correlate and 
Outcome Measures

Potential determinants of a range of dietary behavior outcomes among youth 
were explored, and many studies included multiple dietary behavior outcomes.

Thirteen reviews explored associations between environmental factors 
and dietary behavior [16,18,20,21,23-31]. Within the environmental deter-
minants, the social-cultural environment was most often studied (n = 12) 
[16,18,20,21,23-30]. Thereafter, the physical environmental determinants 
(n = 9) [16,21,23-26,29-31], the economic/financial environmental determi-
nants (n = 4) [16,21,29,30], and the political environment (n = 1) [27]. Three 
reviews explored the associations between social-cognitive determinants and 
dietary behavior [15,24,27]. These social-cognitive determinants included atti-
tude, self-efficacy/perceived behavioral control, and intention in the study of 
McClain et al. [24] and Rasmussen et al. [27], subjective norm in the study of 
Rasmussen et al. [27], and self-regulation in the study of Adriaanse et al. [15]. 
Two of these reviews also examined the influence between sensory determi-
nants and dietary behavior [24,27]. One review addressed the relation between 
habit strength and dietary behavior [17]. And finally, three reviews looked at 
sedentary behavior in relation to dietary behavior [19,22,27].
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TABLE 1.6  Results of the reviews about determinants of dietary behavior among youth
Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

Williams et al., 
2014 [31]

Sugar-sweetened 
beverages, fast food, 
fruit and vegetables

Food and retail outlets Little evidence for an association 
between retail food environment 
surrounding schools and food 
consumption.

1) Meta-analysis not possible due to 
different conceptualizations and measures 
of the food environment surrounding 
schools.
2) Loss of detail; a review is dependent 
upon outcomes and analyses that 
individual papers reported.

1) Longitudinal studies needed.
2) Integrate validated classification systems 
of the retail food environment, explore the 
capacity of alternative methods for validating 
exposure data.
3) Specify individual-level measures of exposure 
to the food environment.
4) Collecting complementary measures of 
both qualitative and quantitative measures of 
food access.
5) Collect outcome measures that are 
appropriate relative to the exposures.
6) Take age and ethnicity differences into 
account

Gardner et al., 
2011 [17]

Sugar-sweetened soft 
drinks

Habit strength The weighted habit–behavior 
correlation effect estimate for 
nutritional habits was moderate 
to strong in size (fixed: r + =0.43; 
random: r + =0.41), and effects were 
of equal magnitude across healthful 
(fixed: r + =0.43; random: r + = 0.42) 
and unhealthful (fixed: r + =0.42; 
random: r + =0.41) dietary habits. 
The medium- to-large grand weighted 
mean habit– behavior correlation (r 
+ ≈0.45) suggests that habit alone 
can explain around 20% of variation 
in nutrition related behaviors (i.e. 
R2 ≈ 0.20).

1) While it was not possible to meta- 
analyze interaction effects, habit often 
moderated the relationship between 
intention and behavior, such that intentions 
had reduced impact on behavior where 
habit was strong. This finding must be 
interpreted cautiously as it may reflect a 
bias towards publication of studies which 
find significant interaction, and so an 
overestimation of the robustness of this 
effect.
2) Many studies were cross-sectional, and 
so modeled habit as a predictor of past 
behavior. This fails to acknowledge the 
expected temporal sequence between habit 
and behavior, and is also conceptually 
problematic given that, at least in early 
stages of habit formation, repeated action 
strengthens habit.
3) Reliance on self-reports of behavior.

1) Explorations of the role of counter- 
intentional habits on the intention–be- havior 
relationship, such as the cap- acity for habitual 
snacking to obstruct intentions to eat a healthful 
diet, are needed.
2) Healthful behaviors can habituate. The 
formation of healthful (‘good’) habits, so as 
to aid maintenance of behavior change, thus 
represents a realistic goal for health promotion 
campaigns.
3) More methodologically rigorous research is 
required to provide more conceptually coherent 
and less biased observations of the influence of 
habit on action.
4) A more comprehensive understanding 
of nutrition behaviors, and how they might 
be changed, will be achieved by integrating 
habitual responses to contextual cues into 
theoretical accounts of behavior.
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

Pearson & 
Biddle, 2011 
[19]

Fruit, vegetables, fruit 
and vegetable intake 
combined, energy-dense 
snacks, fast foods, 
energy- dense drinks

Sedentary behavior: screen 
time (TV viewing, video/DVD, 
computer use, sitting while 
talking/reading/ homework)

Sedentary behavior, usually assessed 
as screen time and predominantly TV 
viewing, is associated with unhealthy 
dietary behaviors in children and 
adolescents. There appears no clear 
pattern for age acting as a moderator. 
There appears to be more consistent 
associations between sedentary 
behavior and diets for women/girls 
than for men/boys.

1) Many studies were cross-sectional.
2) Use of self-report measures of sedentary 
and dietary behaviors that lack strong 
validity.
3) Sedentary behavior is largely 
operationally defined as screen time, 
and this is mainly TV viewing, making it 
diffıcult to draw any conclusions regarding 
non-screen time and dietary intake.
4) Although “screen time” can include TV 
and computer use, this does not help in 
identifying whether it is TV, computer use, 
or both, that is associated with unhealthy 
diets.

1) More studies using objective measures of 
sedentary behaviors and more valid and reliable 
measures of dietary intake are required.
2) Examine the longitudinal association 
between sedentary behavior and dietary intake, 
and the tracking of the clustering of specifıc 
sedentary behaviors and specifıc dietary 
behaviors. For example, it appears from the 
mainly cross- sectional evidence presented that 
TV viewing is associated with unhealthy dietary 
patterns. Much less is known about diet and 
either computer use or sedentary motorized 
transport. It is likely that the main associations 
will be with TV, but this needs testing.
3) A focus on sedentary behaviors and dietary 
behaviors that “share” determinants as well as 
determinants of the clustering of sedentary 
and dietary behaviors will aid the development 
of targeted interventions to reduce sedentary 
behaviors and promote healthy eating.

Adriaanse et al., 
2011 [15]

Fruit and vegetable 
consumption

Use of implementation 
intentions

Considerable support was found 
for the notion that implementation 
intentions can be effective in 
increasing healthy eating behaviors, 
with twelve studies showing an overall 
medium effect size of implementation 
intentions on increasing fruit and 
vegetable intake. However, when 
aiming to diminish unhealthy eating 
patterns by means of implementation 
intentions, the evidence is less 
convincing, with fewer studies 
reporting positive effects, and an 
overall effect size that is small.

NR 1) Although implementation intention 
instructions were not included as a moderator 
in the present meta- analysis due to the limited 
amount of studies, it seems prudent that future 
research takes into account the importance of 
using autonomy supportive instructions.
2) Stricter control conditions as well as better 
outcome measures are required.
3) Investigate efficacy of implementation 
intentions in diminishing unhealthy eating 
behaviors. In doing so, these studies should 
also compare the efficacy of different types 
of implementation intentions, as these may 
have differential effects on unhealthy food 
consumption.

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

McClain et al., 
2009 [24]

Fruit, juice and 
vegetable consumption, 
sugar, snacking, 
sweetened beverage 
consumption

Psychosocial correlates like: 
attitude, availability, intention, 
knowledge, norms, self-efficacy, 
preferences, parental factors, 
and more

Perceived modeling and dietary 
intentions to make healthy or less 
healthy dietary changes (such as 
intentions to decrease consumption 
of sugary beverages or intentions to 
increase consumption of medium 
fat milk) have the most consistent 
and positive associations with 
dietary behavior. Other psychosocial 
correlates such as liking, norms, and 
preferences were also consistently 
and positively associated with dietary 
behavior in children and adolescents. 
Availability, knowledge, outcome 
expectations, self-efficacy and social 
support did not show consistent 
relationships across dietary outcomes.

1) Many studies were cross-sectional.
2) Not possible to conduct meta-analysis. 
3) Authors combined conceptually similar 
psychosocial determinants into one 
category, which may have introduced bias.
4) Most studies relied on self-report of 
dietary intake.
5) Bias might have been introduced due 
to possible lack of validity or reliability of 
both dietary and psychosocial measures.
6) Certain studies reported only significant 
findings and did not address non-
significant findings.
7) Only studies included that were 
published in English in peer-reviewed 
journals (electronic databases).
8) This review did not separate children 
and adolescents into distinct categories, 
although research has suggested that 
children and adolescents exhibit different 
health behaviors.

1) Future intervention research may benefit 
from the incorporation of findings from this 
review to create more effective adolescent and 
childhood dietary interventions by targeting 
the variables shown in this review that are most 
consistently associated with the various eating 
behaviors such as intentions, modeling, norms, 
liking, and preferences.
2) Investigate variables that have been 
insufficiently examined to date, particularly 
the variables rooted in affective theories. It is 
quite plausible that affective factors, such as 
motivation, executive control, or meanings of 
behavior might drive the dietary behavior of 
children and adolescents.
3) Investigate psychosocial correlates of several 
dietary behaviors that are known to influence 
weight and metabolic health such as fat and 
fiber that have been understudied.

Van der Horst 
et al., 2007 
[29]

Fruit intake, vegetable 
intake, juice intake, 
composite measure 
of fruit and vegetable 
intake, composite 
measure of fruit juice 
and vegetable intake, 
fast food consumption, 
snack food intake, pizza 
and snack, soft drink 
consumption.

Correlates are categorized under 
home/household, educational 
institutions, neighborhood, city/
municipality.

Consistent evidence, for the 
relationship between parental 
intake and children’s fruit and 
vegetable intake, and for parent 
educational level with adolescent’s 
fruit and vegetable intake. A positive 
association was found for the 
relationship between availability and 
accessibility with children’s fruit and 
vegetable intake. Further positive 
associations were found for modeling 
(fruit/vegetable), parental intake 
(soft drink), parenting style (fruit/ 
vegetable), family connectedness 

1) Many potential environmental 
determinants have been examined for a 
variety of dietary behaviors, but only few 
studies have been conducted on the same 
specific environmental factor—dietary 
behavior combination.
2) Many studies were cross-sectional.
3) Reliance on self-report measures.
4) Similar environmental determinants 
were collapsed conceptually into one 
category, although potential determinants 
in the same category were often dissimilar 
or measured in different ways.

1) Replication of studies on the same specific 
environmental factors is necessary, to generate 
more compelling evidence for associations 
between environmental factors and dietary 
intake.
2) The finding that parental behavior is 
associated with child and adolescent intakes 
implies that interventions should take the 
behavior of parents into account, or desensitize 
adolescents for the (unfavorable) behavior of 
their parents. Parents should be more strongly 
encouraged to give the right example, especially 
where fat and energy intakes are concerned.

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

(fruit/ vegetable) and encouragement 
to increase food intake (fruit/
vegetable).

5) Only studies included that were 
published in English in peer-reviewed 
journals (electronic databases).
6) Studies were heterogeneous in the 
conceptualization, measurement of the 
environmental determinant and/ or dietary 
intakes, samples and analyses used: not 
possible to assess the overall strength of 
associations.
7) Multiple environmental factors 
examined in one study were included in 
the review, so these associations are not 
independent.

3) Fruit and vegetable promotion should focus 
especially on adolescents from parents with 
lower levels of education.
4) Studies are needed that target the 
environmental levels and factors that have 
found to be (nearly) empty in the ANGELO 
framework, such as physical, socio-cultural, 
economic and political factors in the school 
(e.g. school food policy and food prices), 
neighborhood (e.g. availability and accessibility 
of foods in shops) and city/ municipality 
environment (e.g. food policy, food prices, 
marketing). Factors such as availability and 
accessibility at home, school and neighborhood 
should be studied in relation to energy, fat, soft 
drink, snacks and fast food intake.
5) Need for longitudinal studies with valid or 
objective measures.

Pearson et al., 
2009 [25]

Breakfast consumption, 
breakfast skipping

Physical (availability and 
accessibility), food poverty, 
socio-cultural (e.g. two parent 
family, modeling, family 
communication, monitoring, 
food rules, parental presence), 
demographic (SES, parental 
education level and employment)

This review reported support for 
three family variables: Parental 
breakfast eating and living in two 
parent families were positively 
associated with adolescent breakfast 
consumption; and socio-economic 
deprivation was inversely associated 
with breakfast consumption.

1) Several studies may not have been 
powered to detect significant associations 
between family correlates and breakfast 
behaviors.
2) Diversity in the definition of breakfast 
across the literature.

1) Future studies should clearly define breakfast 
foods (e.g. breakfast cereal, breads, milk, snacks 
on the run) being measured as this will allow 
for an understanding of the healthfulness 
of this behavior and will provide scope for 
interventions to promote healthy breakfast 
consumption.
2) Importance of family structure should 
be considered when designing programs to 
promote breakfast consumption.
3) Future qualitative studies are needed 
to further explicate the mechanisms of the 
complex relationship between SES and 
adolescent breakfast behaviors.

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

De Craemer et 
al., 2012 [21]

Sweet beverages, fruit 
and vegetable intake 
combined, snacks, milk 
intake

Demographic and biological 
variables, behavioral variables, 
physical environmental variables

TV viewing was positively associated 
with the intake of sweet beverages, 
snacks and inversely associated with 
fruit and vegetable intake. Parental 
modeling was associated with fruit 
and vegetable intake. No association 
with fruit and vegetable intake was 
found for restriction of eating, and 
an indeterminate result was found 
for pressuring the child to eat. Food 
availability was not associated 
with fruit and vegetable intake and 
snacking but had an indeterminate 
result for sweet beverages.

NR 1) Future research should investigate similar 
correlates of physical activity, sedentary 
behavior and eating behavior to develop more 
efficient interventions.
2) Future research should be on interventions 
to predict whether interventions targeting these 
correlates will have an impact.
3) Future research should focus on identifying 
the common correlates of physical activity, 
sedentary behavior and eating behavior in 
preschool- aged children so that better tailored 
interventions could be developed.
4) More longitudinal studies are needed.

Pearson et al., 
2009 [26]

Fruit and vegetable 
consumption separately. 
fruit, fruit juice and 
vegetable consumption 
combined.

Physical (e.g. availability, 
accessibility), socio-cultural 
(parental modeling, parental 
intake, family rules), and 
demographic correlates (e.g. 
SES).

Children: home availability, family 
rules (demand/allow) and parental 
encouragement were positively 
associated with children’s fruit 
and vegetable intake. Parental 
modeling and parental intake were 
positively associated with children’s 
consumption of fruit and fruit juice 
and vegetable intake. Adolescents: 
parental intake and parental 
occupational status were found to be 
positively associated with adolescents’ 
consumption of fruit. Parental intake 
was also positively associated with 
adolescents’ vegetable consumption. 
There is also evidence for a positive 
association between parental 
education and adolescents’ fruit juice 
and vegetable intake.

1) Diversity in character (e.g. measures 
used and correlates studied)
2) Difficult to assess overall consistency of 
associations.
3) Several studies may not have been 
powered to detect significant associations 
between family correlates and dietary 
behaviors.
4) Few studies have examined the same 
specific combination of family correlate 
and dietary behavior, thus limiting the 
possibilities of drawing strong or consistent 
conclusions.
5) Many studies were cross-sectional.
6) Reliance on self-report measures.
7) Little data on reliability and validity of 
measures of dietary outcomes and physical 
and socio-cultural family correlates.
8) Only studies included that were 
published in English

1) More longitudinal studies are needed.
2) More studies are needed to test understudied 
correlates to generate more convincing evidence 
for associations between correlates and dietary 
behaviors. 3) Studies should report the validity 
and reliability of measures used to assess 
predictor variables.

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

Verloigne et al., 
2012 [30]

Breakfast consumption, 
soft drink consumption.

Family and school environment: 
physical, socio-cultural, 
economic, political correlates.

Parental descriptive/ injunctive 
norms and control/supervision 
were positively related to breakfast. 
Parental catering on demands, 
avoidance of negative modeling 
behavior, permissiveness, and area 
deprivation were inversely related. 
School SES was negatively related 
and teacher injunctive norms was 
positively related to breakfast. 
Availability at home, parental soft 
drink, and permissive parenting style 
were positively related to soft drink. 
Having family dinners, household 
income, parental employment status, 
and limits were inversely related. 
Availability of soft drinks at school 
and intake at school were positively 
related with soft drink. Participation 
in healthy school lunches was 
inversely related.

1) Only studies included that were 
published in English
2) Did not take possible moderators and 
covariates into account.
3) Not all existing studies on this topic 
were covered.
4) Focused on the consistency of the 
association and not on the strength of the 
association.
5) Conceptually similar variables were 
combined into a single category, even if 
variables were measured in a different way.
6) Many studies were cross-sectional.

1) More longitudinal studies are needed.
2) Interventions could help parents to create 
a supportive environment for their children to 
promote healthy behavior.
3) More research is needed to focus on 
important school-environmental factors when 
developing an intervention program.

Ford et al., 2012 
[22]

Vegetables, fruit and 
vegetable intake, (non)- 
fruit juice, high-energy/ 
sugar-sweetened drinks, 
whole or 2% milk, fast 
foods, breakfast

TV, video, and computer time 
in minutes.

Eleven of the 12 included studies 
reported significant associations 
between TV and adverse dietary 
behaviors in young children. Six 
studies reported significant inverse 
relationships between TV viewing 
and fruit and vegetable intake.

1) Reliance on parent-reported methods to 
assess child TV viewing.
2) Many studies were cross-sectional.

1) Guidelines for TV viewing use in young 
children should be further delimited.
2) More longitudinal studies are needed.
3) Direct measurement of TV use.

Caspi et al., 
2012 [16]

Fruit and/or vegetables 
intake, 100% fruit juice 
consumption.

Food environment: 5 dimensions 
of food access (availability, 
accessibility, affordability, 
accommodation, acceptability).

Moderate evidence in support of the 
causal hypothesis that neighborhood 
food environments influence dietary 
health. Perceived measures of 
availability were consistently related 
to multiple healthy dietary outcomes.

NR 1) More standardized/validated measures for 
food environment assessment needed.
2) Develop/refine understudied measures.
3) Abandon purely distance-based measures 
of accessibility, and combine multiple 
environmental assessment techniques.

TABLE 1.6  (Continued)
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4) Researchers should continue to expound 
upon the conceptual definitions of food access 
as they develop and refine new combinations of 
measure for the food environment.

Moore & 
Cunningham,
2012 [18]

Daily fruit and vegetable 
consumption, snacking, 
breakfast consumption, 
soda consumption, meat 
intake.

Social status, stress. Higher stress is related to less healthy 
dietary behaviors. The majority of 
studies reported that higher social 
position is related to healthier diet.

1) Only studies included that were 
published in English.
2) Many studies were cross-sectional.
3) Because obesity results from a 
prolonged period of positive energy 
imbalance, assessment of dietary behaviors 
at a single point in time makes inferences 
related to diet and obesity difficult.
4) Heterogeneity of measures.

1) More quantitative dietary assessment tools 
such as FFQ, repeated 24-hr recalls, and food 
diaries are needed.
2) More longitudinal studies are needed.
3) Important to acknowledge additional factors 
that influence energy intake, such as SES and 
stress levels.
4) Implementing appropriate monitoring and 
evaluation is essential to identifying successful, 
holistic strategies that can be used to improve 
quality of care.

Lawman & 
Wilson, 2012 
[23]

Fruit, vegetables, fast 
food, soft drink, dairy, 
milk, breakfast.

Parenting (parental support 
for health behaviors, parenting 
style and parental monitoring 
surrounding health behaviors) 
and/or environmental factors 
(home availability/access, 
neighborhood availability/ 
access and the built environment, 
neighborhood safety, 
neighborhood social factors).

The current review found support 
for some parenting and physical 
environmental factors for health 
behaviors, particularly parental 
monitoring and neighborhood social 
factors.

1) Many studies were cross-sectional.
2) Reliance on self-report measures.

1) More longitudinal studies are needed on 
at-risk youth.
2) More objective measures of health behaviors 
or multiple reporters, who may hold different 
perspectives are needed, when objective 
measures are not feasible.
3) Future research should be conscious of 
reporting results in a way that facilitates 
systematic review of the literature
4) Examine additional levels of the bio-
ecological model such as interpersonal and 
other macro- or society and policy level factors.
5) Future research should explore the relation 
between home/environment and health 
behaviors, particularly neighborhood social 
contextual factors such as social cohesion, and 
how factors at multiple bio-ecological levels 
may be influencing them (e.g. moderators).

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

6) More research monitoring is needed.
7) Development of more valid measures of 
parenting, family, and home environment 
variables is warranted.
8) Examine how parenting style is related to 
health behavior outcomes.

Sleddens et al., 
2011 [28]

Vegetables, fruit, sugar- 
sweetened beverages, 
soft drinks, breakfast, 
snacks/sweets

General parenting In many studies significant 
associations with general parenting 
were found. Generally, children raised 
in authoritative homes were found to 
eat healthier.

1) Reliance on questionnaires and parental 
self-report measures.
2) Differences in conceptualization of 
parenting constructs across studies.
3) Different categorizations to classify 
parents into styles across studies.
4) Heterogeneity of measurements across 
studies and lacking information about 
distribution of independent and outcome 
variables.
5) Few studies examined the role of general 
parenting as a contextual factor that can 
influence the effectiveness of food-related 
parenting practices in predicting children’s 
diet ary intake behaviors (moderation 
analyses).

1) Additional research is needed to further 
study the influence of mediating and 
moderating factors influencing the general 
parenting - child weight relationship, preferably 
employing a longitudinal design with more 
extended follow-up periods.
2) More longitudinal studies are needed using 
diverse ethnic samples and age groups.
3) Larger samples of fathers should be included 
to allow for comparisons between mothers 
and fathers.
4) Intervention developers should increase 
their attention to the family context as it is 
an important factor influencing outcomes of 
overweight interventions for children.

Berge, 2009 
[20]

Fruit and vegetable 
consumption, sugar 
sweetened beverages, 
dairy products, breakfast 
consumption, etc.

Parental domain (e.g. parenting 
style, parenting practices), 
family functioning domain (e.g. 
family meals, family emotional 
closeness/connection, family 
weight teasing).

Parental domain: authoritative 
parenting style is positively 
associated with dietary intake. 
Family functioning domain: from 
cross-sectional and longitudinal 
research there is convincing evidence 
that family meals have an enduring 
protective factor for children and 
adolescents, girls and boys, and across 
diverse ethnic groups related to 
healthy dietary intake.

1) Many studies were cross-sectional.
2) Many studies used single-group designs.
3) Reliance on self-report measures.
4) Many studies used single informant 
measures to measure family-level data
5) Many studies used single item measures.
6) Many studies adjusted for gender, 
SES and ethnicity as covariates, such as 
maternal MI and parental perception of 
child/adolescent weight.

1) More longitudinal, experimental and direct 
observational research in all family domains 
is needed.
2) Beneficial to incorporate mixed qualitative 
and quantitative designs.
3) There is a need for more within-in family 
measurements that utilize multi-level and multi-
measurement approaches.
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4) There is a need to use systemic outcome 
variables. More family system variables should 
be studies.
5) Examine possible mediator or moderator 
effects of the family domains.
6) Important to include covariates when 
studying familial correlates of child/adolescent 
obesity.

Rasmussen et 
al., 2006 [27]

Fruit and/or vegetable 
intake

Socio-demographic factors, 
personal factors, family- related, 
friends-related factors, school-
related factors, meal patterns, TV 
watching, eating fast food.

The determinants supported by 
the greatest amount of evidence 
are social- economic position, 
preferences, parental intake, and 
home availability/accessibility. For 
nutritional knowledge, self-efficacy 
and shared family meals the evidence 
for positive associations is rather 
convincing.

1) Publications may have been missed due 
to the search strategy.
2) Within this review only significant 
associations are considered.
3) Many papers include analyses based on 
small study samples and samples that are 
non-representative or only representative 
of a restricted geographical area.
4) Often the validity of the applied 
instruments are only considered very 
superficially or not mentioned at all.
5) There is insufficient confounder control.
6) Large variety of approaches for 
conceptualizing, operationalizing, 
measuring and coding the outcome 
variable(s) exist.

1) More studies on the influence of the family 
setting for influencing fruit and vegetable intake 
among children and adolescents are needed 
to enable health promoters to make evidence 
based decisions.
2) Observational studies analyzing fruit and 
vegetable intake in a school setting are still 
lacking.
3) Future international comparative surveys 
should enable investigations of national level 
factors of importance e.g. price levels, policy, 
guidelines, supply, and exposure to mass media 
and commercials.
4) Future research should study the influence of 
e.g. local access to fruit and vegetables through 
grocery stores, local food policies, exposure 
to mass media and commercials, and fruit and 
vegetable availability in leisure time facilities for 
children and adolescents, like for instance local 
sport clubs.
5) Future research would benefit from 
improvements in design and methodology.
6) More longitudinal studies of children and 
adolescents’ fruit and vegetable intake are 
needed.

TABLE 1.6  (Continued)
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Author, date Outcome measures Correlate measures Overall results of the reviews Overall limitations of the review Overall recommendations of the review

7) Lack of knowledge about predictors of FVI 
among children and adolescents from non-
western parts of the world.
8) Future studies should keep a very broad and 
comprehensive theoretical scope, in order not 
to exclude important etiological components of 
importance for child and adolescent FVI.

Note: The overall results/limitations/recommendations of the reviews that are reported are those reported by the review authors themselves.

TABLE 1.6  (Continued)

 



28	 Pediatric Behavioral Nutrition Factors

In total, four reviews solely explored associations between determinants 
and fruit and/or vegetable consumption: self-regulation [15]; physical, social-
cultural and economic environmental determinants [16]; physical and social-
cultural determinants [26]; and social-cultural, political, and social-cognitive 
determinants, sensory processes, and sedentary behavior [27]. Additionally, 
one review solely explored associations between habit strength and sugar-
sweetened beverage intake [17], and one review solely explored association 
between physical and social-cultural environmental determinants and breakfast 
consumption [25]. The other 11 reviews explored determinants of a variety of 
healthful and unhealthful dietary behaviors (e.g. snacks, fruit and vegetables, soft 
drinks, milk, breakfast) [18-24,28-31]. Dietary behaviors most often included 
as outcomes in the included reviews were fruit and/or vegetable consumption 
(n = 14) [15,16,18-24,27-29,31], followed by sugar-sweetened beverage con-
sumption (n = 10) [17,18,20-24,28-30], snack consumption (n = 9) [18,19,21-
24,28,29,31] and breakfast consumption (n = 7) [18,20,22,23,25,28,30] (see 
Table 5).

1.3.4  The Importance and Strength of Evidence of Potential 
Determinants

With regard to the importance of a determinant and its strength of evidence 
(Table 6), most determinant-behavior relationships were coded with a zero, 
indicating that the findings are mixed. The following categories of determinants 
were found to be significantly related to dietary behavior and/or reported a 
(non)-significant effect size larger than 0.30 in all identified eligible studies of 
the included reviews assessing these categories of determinants (++ in Table 3): 
some aspects of social-cognitive determinants (such as attitude, self-regulation, 
intention and self-efficacy) and dietary behavior [15,24,27]; habit strength and 
sugar-sweetened beverage intake [17]; sensory processes and snacking [24]; and 
sedentary behavior and sugar-sweetened beverage and breakfast consumption 
[22]. The following categories of determinants were found to be significantly 
related to dietary behavior and/or reported a (non)-significant effect size larger 
than 0.30 in more than 75% of the identified reviews assessing these categories 
of determinants (+ in Table 3): the physical environment and fruit intake [26]; 
the social-cultural environment and fruit and vegetable intake [16,18,21,24,27-
29] and sugar-sweetened beverage consumption [18,20,21,23,24,28-30]; inten-
tion, sensory processes, and knowledge for fruit and vegetable intake [24,27]; 
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and sedentary behavior and fruit intake [22], fruit and vegetable intake and 
snack intake [19,22]. The evidence is mostly limited (limited, suggestive: Ls), 
predominantly due to the abundance of studies with cross-sectional designs so 
that causal or predictive relations could not be established. Systematic review 
on the influence of political environments, self-regulation, subjective norm and 
automaticity were mostly lacking in the included reviews.

1.4  DISCUSSION

1.4.1  Main Results

The multitude of studies conducted on determinants of dietary behavior among 
youth provides mixed and sometimes quite convincing evidence regarding 
associations between potential determinants and a range of dietary behaviors. 
However, because of the general use of cross-sectional designs in the studies 
covered in the available reviews, the evidence for true determinants is suggestive 
at best.

In particular, environmental determinants (mainly the social-cultural envi-
ronment) and social-cognitive determinants have been studied quite extensively 
for their association with different dietary behaviors, with somewhat mixed 
results. The included reviews suggest that in the past decade, environmental 
determinants have been studied most extensively. This is an important finding 
in itself, suggesting a paradigm shift in the field, i.e. from a focus on social-cog-
nitive determinants to environmental factors. This shift towards more consider-
ation of the social-ecological approach was also seen in our umbrella review on 
determinants of dietary behavior in adults [14]. Other potential determinants 
of dietary behavior, such as automaticity, self-regulation, and subjective norm, 
have been studied in relatively few studies, but study results are promising. With 
regard to the outcomes investigated, most reviews explored relations of potential 
determinants with fruit and/or vegetable intake.

In the reviewed papers we found evidence that the social-cultural environ-
ment, such as the familial influence (e.g. [21,24,27,28]) is a significant corre-
late of fruit and vegetable intake and snack consumption in youth in more than 
75% of the available studies (see Table 7). Parents, as gatekeepers of the home 
food supply, can influence children’s eating behavior either through the use of 
specific food parenting practices (i.e. context-specific acts of parenting on child 
eating including encouraging of food variety and controlling a child’s intake 
of unhealthy products) or through the indirect influence of general parenting 
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TABLE 1.7  Summary of the results from reviews about determinants of dietary behavior among youth: Importance of a determinant and strength of 
evidence
Determinants Dietary behavior

Fruit Vegetable Fruit & vegetable Snack/fast food Sugar-sweetened 
beverage

Breakfast

Physical environment +, Ls [26] 0, Ls [26] 0, Ls 
[15,21,24,29,31]

0, Ls 
[21,23,24,29,31]

0, Ls 
[21,23,24,29,30]

0, Ls [23,25]

Social-cultural environment 0, Ls 
[20,23,26-

28]

0, Ls 
[20,23,26-

28]

+, Ls 
[16,18,21,24,27-29]

0, Ls 
[18,21,23,24,28,29]

+, Ls [18,20,21,23, 
24,28-30]

0, Ls 
[18,20,23,25,28,30]

Economic/financial environment 0, Ls [16,21,29] 0, Ls [21,29] -, Ls [21,29,30] -, Lnc [30]
Political environment 0, Ls [27]
Attitude 0, Lnc [24] 0, Lnc [24] 0, Ls [24,27] ++, Ls [24] ++, Lnc [24]
Subjective norm ++, Lnc [27]
Self-efficacy/perceived behavioral 
control

0, Ls [24] 0, Ls [24] 0, Ls [24,27] 0, Ls [24] ++, Lnc [24]

Intention ++, Ls [24] ++, Lnc [24] +, Ls [24,27] ++, Ls [24] ++, Lnc [24]
Self-regulation ++, Ls [15] 

(implementation 
intentions)

Habitual behavior, automaticity ++, Lnc [17]
Sensory perceptions, perceived 
palatability foods

+, Ls [24,27] ++, Lnc [24] –, Lnc [24]

Other, knowledge 0, Ls [24] 0, Ls [24] +, Ls [24,27] 0, Ls [24] ++, Lnc [24]
Other, sedentary behavior +, Ls 

[19,22,27]
0, Ls 

[19,22,27]
+, Ls [19,22,27] +, Ls [19,22] ++, Ls [22] ++, Ls [22]

Note: Importance of a determinant: ++, +, 0, −, −- (see Table 3); strength of evidence (see Table 4): Co (Convincing evidence), Pr (Probable evidence), 
Ls (Limited, suggestive evidence), Lnc (Limited, no conclusion); studies including determinants such as stress and risks and dietary behavior such as 
milk and meat intake not included in this table. 
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[28]. Social-cognitive determinants have been studied often, but the evidence 
regarding their importance is limited (i.e. suggestive at best). Intention, a proxi-
mal indicator of actual behavior, was found to be a significant determinant of 
fruit and vegetable intake, snack intake, and sugar-sweetened beverage intake 
[24,27]. Socio-cognitive theories such as the Theory of Planned Behavior [6] 
are indicated to have limited value in predicting the translation of intention into 
action. This limitation is addressed in reviews on the constructs of habit [17] 
and implementation intentions [15]. The review on implementation inten-
tions showed considerable support for the effect of implementation intentions 
on increasing fruit and vegetable intake (medium effect size) among youth. 
However, the effect of implementation intentions on the reduction of unhealthy 
eating patterns was less convincing. Habit strength was one of the factors to be 
significantly related to sugar-sweetened beverage intake with moderate to strong 
effect sizes in all identified eligible studies of the review of Gardner et al. [17]. 
Automatic processes, including habit strength appears to reduce the utility of 
cognitive factors for the prediction or association with dietary behavior [17]. 
Additionally, screen time was found to be consistently associated with dietary 
behavior [19,22,27]. The included reviews provide evidence that the amount 
of screen time was significantly related to dietary behavior; screen time was 
positively associated with snack and sugar-sweetened beverage intake [19-22] 
and inversely associated with fruit and vegetable intake [19-27]. An important 
mechanism linking screen time to unhealthy dietary behavior is exposure to 
marketing of unhealthy foods and beverages through screens [35,36]. The food 
and beverages depicted in these advertisements are predominantly unhealthy 
foods high in fat, salt and sugar [35,37]. Sedentary activities and unhealthy 
dietary behavior have repeatedly been found to cluster [38-40] and may also 
share similar environmental cues causing these behaviors to co-occur. Sedentary 
behavior offers a context for the consumption of energy-dense food products, 
disrupting the habituation to food cues.

Systematic reviews on the influence of political environments, self-regula-
tion, subjective norm and habitual behavior were mostly lacking in the included 
reviews. In addition, some types or categories of potential determinants were 
not covered in the present umbrella review because we did not come across 
systematic reviews of such determinants. For instance, although we found two 
systematic reviews on sensory determinants of dietary behavior [24,27], most 
of the reviews were excluded as they did not comply to the quality standards of 
systematic reviews that we used as an inclusion criteria, e.g. [41]. This does not 
necessarily imply that such factors as taste and preferences are not important, 
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but just that these have not been covered well at present in systematic reviews. 
Furthermore, it should be noted that lack of evidence for the importance of a 
possible determinant is not the same as evidence that the determinant is not 
important; since lack of well-designed studies is often the main reason for lack of 
evidence. We need to try to distinguish between well-researched determinants 
and still no evidence for importance, and determinants that have just not been 
studied (well enough) to make meaningful conclusions.

1.4.2  Limitations and Methodological Issues

Several limitations should be taken into consideration in reviewing these find-
ings. These include the cross-sectional nature of many studies relying on self-
report measures; heterogeneity of conceptualization, measurement, samples 
and analyses used, making it difficult to compare results between studies; inabil-
ity to conduct a meta-analysis; lack of validity and reliability of dietary intake and 
correlate measures; and categorization of determinants into more global catego-
ries thereby losing important information. Additionally, the systematic reviews 
included a wide age range, i.e. respondents from birth to 18 years. During child-
hood many developmental transitions take place that may imply differential 
importance of distinct behavioral determinants. For instance, parents are highly 
responsible as gatekeepers of the home food supply for their children’s dietary 
intake behavior. However, parental influence decreases with advancing age of 
the child as the child is increasingly exposed to other environments (e.g. school 
environment, peer influences).

In addition to the quality of the research design, the fact that some deter-
minants have not been extensively studied yet, studies of some types of deter-
minants have not been reviewed systematically, and the lack of robust results 
from this umbrella review may also be explained by the fact that groups or types 
of determinants are often studied in relative isolation. For instance, studies in 
which different categories of determinants—e.g. sensory determinants, self-
regulation, and political environmental factors—were studied with integrative 
approaches are largely lacking. Such studies would allow for exploration and 
testing of mediating and moderating pathways between these determinants in 
influencing dietary behavior. Already some studies combining environmental 
and social-cognitive determinants have been reported in recent years and do 
support such mediating and moderating pathways, e.g. [42-45].
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This is the first umbrella review that provides an overview of reviewed 
research regarding a broad range of potential determinants of dietary behavior 
in youth. Umbrella reviews in itself are, however, also prone to bias in various 
ways. Differences in reviewing methodology and reporting were apparent, as 
well as differences in for example categorizations of the determinants. By nature, 
umbrella reviews lead to loss of detail. In addition, some individual studies are 
included in multiple reviews which may have led to an overrepresentation of sin-
gle studies in our results. Finally, we excluded reviews that primarily addressed 
biological determinants or papers with summative outcomes such as caloric 
intake, and we also did not include reviews that focused on qualitative data.

1.5  CONCLUSIONS AND RECOMMENDATIONS

The evidence gathered in our umbrella review suggests that intention and sed-
entary behavior have the strongest evidence base as determinants of healthy and 
unhealthy dietary behavior in youth. The influence of distinct determinants 
may, however, be stronger in interaction with other influences. We would advo-
cate for studies that address combined, mediating and interactive influences on 
dietary behavior [46]. Such studies are advocated to include behaviors that have 
been found to cluster with dietary behavior, such as sedentary behavior. Other 
recommendations include the need for better designed studies, beyond mere 
cross-sectional research, −i.e. more longitudinal and experimental or interven-
tion research, and research using natural experiments-, larger samples among 
specific age groups, and more valid and reliable measures (dietary behavior 
and correlates). Our results underline the importance of embracing theories 
and factors additional to determinants derived from socio-cognitive theories 
that are often used to inform interventions to promote healthy dietary behav-
iors. Theories that are promising of further research for determinants of dietary 
behavior research include habit theory and (social-) ecological models of health 
behavior.
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2.1  INTRODUCTION

Food insecurity is defined as “the limited or uncertain availability of nutritionally 
adequate and safe foods or limited or uncertain ability to acquire acceptable foods in 
socially acceptable ways” [1,2]. In 2012, about 14.5% of US households were food 
insecure at least some time during the year, including 5.7% with very low food 
security [3,4]. Food insecurity is usually higher during the summer months, 
especially among households with children [5]. Families with school-age chil-
dren may struggle to provide nutritious food for their children who receive free 
breakfast and lunch during the school year. The Summer Food Service Program 
(SFSP) provides free meals during the summer months to all children up to the 
age of 18 years old living in low-income areas where at least 50% of children 
qualify for free and reduced school meals [6]. The SFSP was created as a 3-year 
pilot in 1968 and made permanent in 1975 [7]. State agencies administer the 
program and sponsors such as school food authorities, government agencies, 
summer camps, and non-profit organizations run the program in various sites 
including schools, parks, community centers, and churches.
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All meals served to the children must follow the National School Lunch 
Program (NSLP) guidelines. Prior to the 2012-2013 school year, NSLP lunches 
had to meet the applicable recommendations of the Dietary Guidelines for 
Americans: no more than 30% of calories from fat, and less than 10% from satu-
rated fat. School lunches also had to provide one‐third of the Recommended 
Dietary Allowances of protein, Vitamin A, Vitamin C, iron, calcium, and calo-
ries. The food pattern offered to children had to include one serving of protein 
food, 2 servings of fruit and/or vegetables, 1 grain serving, and 8 ounces of milk. 
A recent study reported that the SFSP has the potential to reduce food insecurity 
among those with very low food security by as much as 33% [8].

Unfortunately, poor participation from children and sponsors has been a 
major obstacle for the program to reach its mission [9]. During the summer 
of 2012, only 14.3 children received summer meals for every 100 low-income 
students who received lunch in the 2011-2012 school year [9]. In recent years, 
efforts have concentrated on increasing program participation; but little research 
has been published on the nutrition provided by these meals.

Therefore, the objective of this paper is to examine the quality of the SFSP 
meals selected and consumed by children participating in the program. It was 
hypothesized that the meals selected and consumed by children participating in 
the SFSP would meet the NSLP standards.

2.2  METHODS AND MATERIALS

This was a cross-sectional study of children participating in a SFSP sponsored 
one school district during the summer of 2011. This school district is located in 
the Houston area. At the time of this study, 81% of the students were Hispanic 
and 82% of the students were eligible for free or reduced price meals. Fourteen 
schools were selected for observation (10 elementary, 2 middle, and 2 interme-
diate) by the Food Service Director. The study protocol was approved by the 
Baylor College of Medicine Institutional Review Board. Informed consent was 
not required for the anonymous observations.

The school cafeterias were open for breakfast and lunch to every child up 
to 18 years old. For this study, children were observed only during the lunch 
period. Participating children were enrolled in summer school, summer camp 
at the school, or walked in from the surrounding community with a parent or 
by themselves. Selection of children for observation was based on table seating 
and order, and no more than 4children were observed at the same time by the 
observer.
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The lunch was prepared at the schools by the cafeteria staff. Table 1 illus-
trates the menu items offered by day. The school utilized the offer versus serve 
(OVS) option, whereby children only had to select three of the five menu com-
ponents for the meal to qualify as reimbursable [10]. Prior to the observation, a 
checklist was created using the lunch menu items as planned by the school dis-
trict. Observers were trained during one lunch period and used the checklist to 
note what menu items the child selected in the cafeteria line. During the obser-
vation period, the portion (0, ¼, ½, ¾, all) of food items consumed, exchanged 
and wasted was recorded. The quarter waste method (0, ¼, ½, ¾, all) has high 
inter-rater and inter-method reliability [11]. No demographic information was 
collected from the children other than sex and grade level (elementary or inter-
mediate school), and there was no interaction with the children before or during 
lunch. Children were not aware of the reason of for the presence of the observers 
in the cafeteria and only the school administration knew the purpose of the visit.

TABLE 2.1  One-Week Four-Day Cycle Menu and Lunch Meal Pattern for the SFSP

Milk  
(1 serving)

Fruits/Vegetables 
(2 serving)

Grains  
(1 serving)

Meat/ Meat Alternate 
(1 serving)

Monday White 1% Fat 
or Chocolate 

Fat-free

Chilled Peaches 
Beans (lowfat 

refried w cheese)

Soft whole 
wheat tortilla 
Spanish Rice

Beef taco meat with 
cheese

Tuesday White 1% Fat 
or Chocolate 

Fat-free

Mashed Potatoes 
Green Beans 

Spiced Apples

Dinner roll Chicken Nuggets or 
Roasted Chicken

Wednesday White 1% Fat 
or Chocolate 

Fat-free

Peas or Corn Pear 
Cup

Whole Wheat 
bread Cookie

Grilled Cheese 
Sandwich

Thursday White 1% Fat 
or Chocolate 

Fat-free

Baked French 
Fries Pickle Spears 
Rosy Applesauce

Whole wheat 
buns

Cheeseburger or 
Hamburger patty

Note: Serving sizes consist of: 1 cup of fluid milk; ¾ cup of fruits/vegetables; 1 slice of bread or 
1 serving of roll or ½ cup of grains; 2 oz. of lean meat or poultry or alternate protein product or 
cheese; ½ cup of cooked dry beans or peas; 4 Tbsp. peanut butter.

For each lunch observation form, the foods selected and consumed for each 
student were entered into separate Nutrition Data System for Research files 
(version 2010, Nutrition Coordinating Center, University of Minnesota, MN) 
by trained dietitians to obtain lunch intake of selected and consumed nutrients 
and food groups. The mean amounts of nutrients and food groups selected and 
consumed by grade level were calculated. The percentage of the food groups 
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consumed was calculated by dividing the amount consumed by the total amount 
selected. The percentage of food groups wasted was calculated by subtracting 
the percent consumed from 100%. Differences in the percentage of food groups 
consumed by grade level were assessed with independent t tests or Mann-
Whitney tests (for non-normal distribution) depending on distribution. SPSS 
(IBM SPSS Statistics for Windows, Version 19.0. Armonk, NY: IBM Corp) was 
used for all calculations.

2.3  RESULTS

Three hundred and two (N=302) children were observed during a four-week 
period in the 14 schools. 50% were male and 75% were in elementary grades. 
Parents attended with 62 elementary school students (26%). Most of the students 
eating lunch attended summer school (73% elementary and 86% intermediate).

The mean amounts of nutrients in the meals selected by the elementary 
school students (n=240) met the USDA NSLP standards for all nutrients 
except energy and vitamin C (Table 2). The mean amount of fruit and vege-
tables selected by the students was 1.1 servings per meal, not the two servings 
that were allowable for the meal. Only 53% selected at least one fruit and 76% 
selected at least one vegetable. The elementary school students did not consume 
adequate energy, iron, vitamins A and C, or the various food groups to meet the 
NSLP standards (Table 2). Elementary school students consumed only 64% of 
energy in the meals they selected, reflecting a wasting of almost one third of 
the kcals selected (Table 4). The percentages of fruit and vegetables consumed 
were 61% and 44%, respectively, which reflects wastes of 39% of fruit and 56% 
of vegetables selected.

The intermediate school students (n=62) did not select foods that met the 
USDA NSLP energy or vitamin C standards, nor did they select two servings 
of total fruit and vegetables or 2 ounces of protein foods as per the NSLP meal 
pattern (Table 3). Only 55% and 46% selected at least one fruit or vegetable for 
lunch, respectively. Three intermediate school students did not consume their 
lunch. Those records were deleted from the consumption analyses. Intermediate 
school students did not consume enough energy, iron, or vitamins A and C to 
meet the NSLP standards (Table 3). They only consumed only 73% of energy 
selected fruit and vegetables selected, respectively (Table 4). These values repre-
sent wasting 25% of energy selected, 35% of fruit and 67% of vegetables. There 
were no significant differences in percentage of food groups consumed by grade 
level.
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TABLE 2.2  Mean Amounts of Calories and Foods Selected and Consumed at Lunch by 
240 Elementary School Students in the 10 Schools Participating in the Summer Food Service 
Program, Summer, 2011

USDA Lunch 
Standard

Nutrients and 
Foods Selected

Nutrients and 
Foods Consumed

Mean SD1 Mean SD

Energy 633 611 90 387 152

Protein (gram) 9 40 10 26 13

% Energy from Fat <30% 25 4 24 7

% Energy from Saturated Fat <10% 9.2 2.1 8.7 3.3

Calcium (milligram) 267 578 273 400 252

Iron (milligram) 3.3 4.3 1.5 2.6 1.5

Vitamin A (Retinol Equivalent) 200 273 90 190 88

Vitamin C (milligram) Sodium 15 none 10.4 8.4 5.5 6.9

(milligram) set none 1500 371 936 460

Total Dietary Fiber (gram) set 6.5 2.8 3.7 2.1

Fruit (serving) 2 total fruit 
and vegetables

0.28 0.26 0.17 0.23

Total Vegetables (serving) 0.83 0.67 0.40 0.65

Grains (serving) 1 none 2.20 1.12 1.20 0.90

Whole grains (serving) set 0.88 1.07 0.44 0.65

Protein Foods (ounce) 2 2.2 2.1 1.4 1.7

Milk (ounce) 8 7.6 1.8 6.0 2.7

TABLE 2.3  Mean Amounts of Calories and Foods Selected and Consumed at Lunch by 
62 Intermediate School Students in the 10 Schools Participating in the Summer Food Service 
Program, Summer, 2011

NSLP lunch 
Standard

Nutrients and 
Foods Selecteda

Nutrients and 
Foods Consumedb

Mean SD Mean SD

Energy 785 628 85 450 231
Protein (gram) 15 38 7 28 17

% Energy from Fat <30% 25 5 24 9
% Energy from Saturated Fat <10% 9.00 1.80 8.40 3.20
Calcium (milligram) 370 639 251 493 361
Iron (milligram) 4.20 4.20 1.30 2.80 1.70
Vitamin A (Retinol Equivalent) 285 299 84 222 141
Vitamin C (milligram) Sodium 17 none 4.90 5.30 3.20 6.00
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NSLP lunch 
Standard

Nutrients and 
Foods Selecteda

Nutrients and 
Foods Consumedb

(milligram) set none 1678 416 1168 695
Total Dietary Fiber (gram) set 8.00 2.80 5.20 3.10
Fruit (serving) 2 total fruit 

and vegetables
0.29 0.28 0.21 0.28

Total Vegetables (serving) 0.31 0.49 0.18 0.56
Grains (serving) 1 none 2.90 0.80 1.96 1.20
Whole grains (serving) set 1.96 1.05 1.20 1.10
Protein Foods (ounce) 2 1.50 1.67 1.20 1.80
Milk (ounce) 8 7.10 2.60 5.70 1.96

an=62 bn=59 (3 students did not eat their selected meals.)

TABLE 2.4  Percent of Energy and Food Groups Consumed at Lunch by 240 Elementary and 
62 Intermediate School Students in the 14 Schools Participating in the Summer Food Service 
Program, Summer, 2011

Mean percent consumed
Elementary Intermediate

Energy 64 73
Fruit (serving) 61 65
Total Vegetables (serving) 44 33
Grains (serving) 59 69
Whole grains (serving) 54 64
Protein Foods (ounce) 66 66
Milk (ounce) 78 77

No significant differences in percentage of food groups consumed by grade level.

2.4  DISCUSSION

This study assessed the nutrients and food groups selected and consumed by 
elementary and intermediate school students participating in the SFSP. The 
SFSP meals as offered to the students in this study met the NSLP meal patterns. 
Only two previous studies were found that assessed SFSP lunches. In a 2001 
study, observers recorded the foods selected and leftover for SFSP lunches [6]. 
The meals served to the students met all the nutrient and food group standards, 
except for fat and saturated fat. Similar findings were reported with a plate waste 
study on SFSP meals consumed by youth in Delaware [12].

TABLE 2.3  (Continued)

 



Dietary Intake of Children Participating in the USDA Summer Food Service 	 43

Neither the elementary or intermediate school students in this current study 
selected foods with enough energy or vitamin C; the intermediate students also 
did not select enough protein foods. The greatest proportion of food waste by 
elementary and intermediate school students was for fruit (39-35%), vegetables 
(56-67%), and s (41-31%) (Tables 2 and 3). This waste contributed to the inad-
equate lunch consumption of kilocalories, iron, vitamins A and C, compared to 
the NSLP meal standards. The student plate waste results are very similar to a 
national study where about 32% of calories, 36% of meat, 37% of fruit, 39% of 
bread, and 48% of vegetables were wasted [6]. In Delaware, the mean amount 
of calories selected was 668; the mean amounts consumed ranged from 375-440 
for the 4-13 year old children; and the authors estimated that 38% of kilocalories 
were wasted [12].

In 2002, 203 interviews and two focus groups about the SFSP menus were 
conducted with Delaware SFSP participants [12]. The major reason reported 
for wasting foods was dislike of the items served. Perceptions of food quality 
were also important. Items that were smashed, soggy, or frozen were rejected, as 
was warm milk [12]. The involvement and support of the SFSP vendor, school, 
and parents are needed. Promising strategies to promote consumption of new 
foods include taste testing, signage promoting the foods being served and mar-
keting [13-15].

Other reasons for the food waste include whether the foods were cultur-
ally acceptable to this predominately Hispanic population. Children also pre-
fer energy dense high fat foods [16]. Perhaps the children were not used to the 
fruit, vegetables, and low fat milk on the menu. This is an important area for 
future research. Sodium intake was high for both grade levels, something not 
discussed in previous SFSP studies. New NSLP standards include sodium limits 
with a target implementation date of 2023 [Lunch meals ≤640mg (grades K-5); 
≤710mg (grades 6-8); ≤740mg (grades 9-12)] [17]. These values are substan-
tially lower than the 936 and 1168 mg consumed in this study. Because most 
sodium (75%) in school meals comes from processed foods like combination 
entrees and accompaniments, new lower sodium products and recipes that are 
acceptable to students will be needed [18], creating a need for a very important 
area for future research.

Plate waste and not selecting fruit and vegetables are also issues for lunches 
served during the school year. In a Texas study with middle school students 
who completed lunch records in the cafeteria, 40.2% consumed fruit and 66.9% 
consumed vegetables [19]. Actual lunch consumption was 0.89 serving of total 
vegetables (0.45 cup) (excluding high-fat vegetables), 0.45 serving fruit and 
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juice (0.23 cup), and 6.5 ounces of milk during the 2005-2006 school year [20]. 
These results identify the need for nutrition education and marketing efforts 
both during the school year and during the summer programming.

There are several limitations that should be noted. The study took place in one 
school district in South Texas, limiting generalizability. Only gender and grade 
level were recorded; information on ethnicity and parent demographics were not 
collected, reducing the outcomes that could be reported. Diet for the entire day 
was not recorded, so the impact of this meal on total day’s intake was not assessed. 
Future studies should include dietary intake for the entire day. However, the 
observation method used to record intake is an important strength of the study, 
as it reduces error from remembering foods consumed in previous meals. Finally, 
new school meal guidelines were implemented in the fall of 2012,that aligned 
the meal patterns to the 2010 US Dietary Guidelines [21,22]. These changes 
increased to three (1 fruit and 2 vegetables) that are allowed for a reimbursable 
lunch meal, as well as increase the number of whole foods on the menu. The level 
of sodium must be decreased over a ten year period. These changes may impact 
food selection and consumption for the SFSP; further research is warranted.

2.5  CONCLUSION

The SFSP is an important program that should improve child food security and 
nutrition during the summer months when school is not in session. However, 
not all children have the opportunity to receive summer meals because of low 
participation by sponsors during the summer months. Also food waste is a con-
cern. Further research is needed to increase SFSP program availability and to 
improve consumption of the meal.
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3.1  INTRODUCTION

The high prevalence of obesity among children is of great concern. Obese chil-
dren are likely to be obese as adults; and obesity is a risk factor for type 2 diabe-
tes, cardiovascular disease, and sleep apnea [1–4]. Mexican American children 
have an elevated prevalence of obesity, compared to non-Hispanic white chil-
dren. Among children 6–11 years old, 22.4% of Mexican American girls and 
21.8% of Mexican American boys were obese in 2009–2010, compared with 
10.7% of non-Hispanic white girls and 16.8% of non-Hispanic white boys [5].

There is a critical need to identify modifiable risk factors for obesity among 
Mexican American children. One important influence on children’s weight, for 
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which interventions could be developed, is parental feeding practices. Parental 
feeding practices are thought to influence children’s weight gain, through chil-
dren’s eating behavior and nutritional intake. Controlling feeding practices, such 
as restriction of food, pressure to eat, and use of food to control behavior, may 
cause children to focus on external cues and impede their ability to self-regulate 
their food intake [6, 7]. In general, restricting foods appears to increase their desir-
ability, while pressure to eat may reduce foods’ desirability [7]. Consistent with 
this conceptualization, most cross-sectional studies have reported that parents’ 
restriction of food is linked to children’s higher weight status [8–13], and pres-
sure to eat is associated with children’s lower weight status [9–15]. In contrast, 
positive feeding practices, often conceptualized as a child-centered and including 
behaviors such as encouraging healthy eating and new foods, may allow children 
to develop self-regulation using their internal cues of hunger and satiety [16].

Longitudinal research can provide guidance for obesity prevention interven-
tions. If parental feeding practices influence child weight status, such informa-
tion could be incorporated into obesity prevention interventions; but if parental 
feeding practices are largely a response to child weight, then interventions 
could focus more on addressing parents’ concerns about their children’s weight. 
However, because most studies have been cross-sectional, the direction of influ-
ence between parental feeding practices and child weight status is unclear [12]. 
Moreover, the few existing longitudinal studies have reported inconsistent find-
ings. In young children, two studies have reported that mothers’ pressure to eat 
predicted lower weight status [17, 18], one study found that restriction of food 
predicted lower weight status in contrast to cross-sectional studies [17], and one 
found that use of food as a reward predicted higher weight status [19]. Other 
longitudinal studies have found effects of parental feeding practices only among 
certain subgroups, such as children of overweight mothers [20, 21], younger 
children (ages 5–6) but not older children (ages 10–12) [22], or among boys 
but not girls [23]. Several longitudinal studies have found no effects of parental 
feeding practices on children’s subsequent weight [24–27].

Parents may also modify their feeding practices in response to children’s 
weight status, and this possibility has been examined in three longitudinal stud-
ies. Rhee and colleagues [23] found that for girls (but not boys) who had greater 
weight gain, mothers subsequently used more controlling feeding. Webber and 
colleagues [27] found that higher baseline child weight predicted increased 
maternal monitoring and reduced pressure to eat over a 3-year period. Finally, 
Jansen and colleagues [18] reported that higher baseline child weight predicted 
greater maternal restriction and less pressure to eat 2 years later.
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Relatively few studies of parental feeding practices and children’s weight 
have focused specifically on Latino families [10, 14, 28–32]. Despite the fact 
that Latinos are the largest ethnic minority group in the U.S., and 63% of Latinos 
are Mexican Americans [33], no previous longitudinal study of parental feed-
ing practices and child weight status has focused on Mexican Americans or any 
Latino group.

The major purpose of this study was to examine the mutual influences 
between parental feeding practices and child weight over a 2-year period, in 
Mexican American families with children 8–10 years old. Both mothers and 
fathers participated in the research. Most previous cross-sectional studies of 
parental feeding practices have focused only on maternal feeding practices. To 
date, no longitudinal research has reported on whether fathers’ feeding practices 
influence children’s weight status, although evidence is beginning to emerge that 
fathers’ feeding practices are also associated with their children’s weight [34–39].

The current study examined four types of parental feeding practices: restric-
tion of amount of food, pressure to eat, use of food to control behavior, and posi-
tive involvement in child eating. There is evidence that Latino parents use all 
of these feeding practices [10, 40]. Restriction of food and pressure to eat have 
been examined in numerous studies [12]. Use of food to control behavior has 
been studied less often, but a recent longitudinal study reported that using food 
as a reward—one aspect of using food to control behavior—predicted children’s 
weight gain one year later [19]. Finally, positive involvement in child eating was 
conceptualized as a child-centered feeding practice, encompassing monitoring 
of high-calorie foods, encouraging healthy eating and new foods, and provid-
ing small servings [10]. Among Mexican American children, greater maternal 
positive involvement in child eating has been linked to children’s lower weight 
status [10].

In this study, we examined whether parental feeding practices and child 
weight status influenced each other at three points over a 2-year period, in 
Mexican American families with children who were 8–10 years old at baseline. 
We hypothesized that parental feeding practices would predict child weight 
status: specifically, that restriction of food and using food to control behavior 
would predict increased child weight status, and that pressure to eat and posi-
tive involvement in child eating would predict lower child weight status. We also 
examined whether child weight status would predict parental feeding practices; 
specifically, whether greater child weight status would predict more restriction 
of food, less pressure to eat, and less use of food as a reward. We examined these 
relationships for both mothers’ and fathers’ feeding practices. We also assessed 
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these relationships separately by child gender, because previous research suggests 
that parental feeding practices may influence boys and girls differently [23].

3.2  METHODS

3.2.1  Participants

Parents of 322 Mexican American children ages 8–10 were enrolled in the 
research. Eligibility criteria for participation included: a mother of Mexican 
descent (Mexican or U.S. born), and a child between 8 and 10 years old, who had 
no major illnesses. Families were eligible whether or not fathers participated, but 
every effort was made to recruit fathers. If the father did not reside in the same 
household as the mother and child, the primary father figure (biological father 
living apart or residential parental figure) was recruited to participate. Of the 
322 families participating in the study, 57% (n = 182) of fathers participated.

3.2.2  Procedure

We recruited families to participate in a 24-month longitudinal cohort study 
to understand parental influences on obesity in Mexican American children. 
Parents were members of Kaiser Permanente Northern California, an integrated 
health delivery system, between 2007 and 2009. Kaiser Permanente is one of the 
largest health care providers in California, with membership occurring through 
employer-provided insurance coverage, individual enrollment, or state-funded 
(Medi-Cal) programs. A computer program was used to select potential partici-
pants from a Kaiser Permanente membership list. Selection criteria were mem-
bers with a Spanish surname and a child in the eligible age range. These parents 
were sent letters introducing the research, were telephoned by research assis-
tants, were screened for eligibility, and if eligible, were invited to participate in 
the study. 37% of eligible families participated in the research.

If the mother or both parents agreed to participate, a baseline assessment 
home visit was scheduled. At home visits, bilingual research assistants first 
obtained written parental informed consent and verbal child assent. Families 
were assessed at baseline (BL), 1-year follow-up (Yr1), and 2-year follow-up 
(Yr2). All study materials were developed in both Spanish and English, and 
interviews were conducted in the language of participants’ choice. Most parents 
chose to be interviewed in Spanish (71% of mothers, 69% of fathers). Research 
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assistants interviewed family members individually in their homes, and recorded 
responses to the questionnaires in laptop computers. Research assistants also 
measured family members’ height, weight, and waist circumference. The in-
home interview and assessment lasted about 5 hours per time point. The study 
was approved by the university and Kaiser Permanente Northern California 
institutional review boards.

3.2.3  Measures

3.2.3.1  Parental Feeding Practices

At each assessment, parents completed the 55-item Parental Feeding Practices 
(PFP) Questionnaire [10] about the study child. The PFP was developed for 
use with Latino parents, and has good validity and reliability [10]. It includes 
items based on focus group discussions, as well as items adapted from previous 
measures, and contains four subscales: restriction of amount of food (12 items, 
e.g., “How often do you tell your child he/she has eaten enough?”; α mothers = 0.77, 
α fathers = 0.70), pressure to eat (10 items, e.g., “How often do you tell your child 
to eat everything on the plate?”; α mothers = 0.86, α fathers = 0.84), use of food to con-
trol behavior (9 items, e.g., “How often do you give your child something to 
eat or drink to make him/her happy, even if you think he/she isn’t hungry?”; 
αmothers = 0.78, α fathers = 0.75), and positive involvement in child eating (24 items, 
e.g., “How often do you find out how much your child ate during the day?”; 
αmothers = 0.88, α fathers = 0.91). All questions were worded in terms of frequency 
of behavior, and response options ranged from never (=1) to always (=5). For 
each subscale, mean scores were calculated; higher scores represented more use 
of that feeding practice. In previous research, mothers’ and fathers’ feeding prac-
tices scores were modestly to moderately correlated (rs = 0.19 - 0.46) [10]. In 
addition, most feeding practices subscales were related to children’s weight sta-
tus for both parents (rs = 0.18–0.35). Exceptions were mothers’ use of food to 
control behavior and fathers’ positive involvement in child eating [10].

3.2.3.2  Children’s Weight Status: Waist-height Ratio (WHtR) 
and Body Mass Index (BMI)

At each assessment, child height, weight and waist circumference were obtained 
using standard procedures; and in duplicate while the participants were wearing 
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light indoor clothing and no shoes [41, 42]. Waist-height ratio (WHtR) was 
used as a measure of the distribution of central adiposity. This sensitive and spe-
cific marker of upper body fat is a good predictor of cardiovascular disease risk 
factors in children [43, 44]. WHtR was obtained by dividing the child’s waist cir-
cumference by their height. As a clinical measure, WHtR should be less than 0.5, 
reflecting the standard that an individual’s waist circumference should be less 
than half their height [45]. Children’s body mass index (BMI) was also calcu-
lated (weight[kg]/height[m]2). Raw BMI scores were used in analyses, because 
these allow for variability in extreme scores to be more accurately assessed over 
time, compared to BMI z-scores [46, 47].

3.2.3.3 Covariates: Parent and Child Characteristics

We included several parental characteristics as possible covariates: family-level 
socioeconomic status (SES), acculturation, and parental BMI at BL. Family-level 
SES was a standardized score based on each parent’s years of education and occu-
pational status. Occupational status could range from unskilled (=1) to major 
professional (=9) [48]. Acculturation was assessed using the Spanish Language 
Use and English Language Use subscales of the Bidimensional Acculturation 
Scale for Hispanics [49]. An example item is “How often do you speak English 
with your friends?” Items are scored from never (=1) to always (=5), and have 
good reliabilities (α for mothers and fathers = 0.88–0.94). Parents’ BMI was cal-
culated (weight[kg]/height[m]2).

We also included child gender, age, and pubertal status at BL as potential 
covariates. Pubertal status has been associated with obesity in previous studies 
[50]. We used the 5-item Pubertal Development Scale [51], which was com-
pleted by mothers at BL. This measure, with versions for males and females, asks 
about physical development on characteristics associated with physical matura-
tion, with response options ranging from no (=1) to yes, a lot (=3). Separate 
mean scores were calculated by gender.

3.2.4  Statistical Analyses

Pearson correlations were used to examine the relationships between covariates 
and child weight status (WHtR and BMI) at BL. Covariates that were signifi-
cantly related to child weight status were included in multivariate analyses. We 
fit cross-lagged panel models to estimate the effects of parental feeding practices 
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and child weight status on one another over time. Cross-lagged panel models are 
widely used with longitudinal data to examine the direction of influence between 
two variables that are measured repeatedly over time. Cross-lagged models pro-
vide estimates of regression coefficients between each variable measured at one 
wave and the other variable at the next wave. In the current study, there were 
three time points (BL, Yr1, Yr2), and the two variables measured at each time 
were parental feeding practices and child weight status (general model shown in 
Fig 1). Each cross-lagged model controlled for covariates at BL. Separate models 
were estimated for mothers’ and fathers’ four feeding practices, and for WHtR 
and BMI (16 models). Satorra-Bentler scaled Chi-square test statistics assessed 
goodness-of-fit of each model, and approximate model fit was examined using 
the recommendations of Hu and Bentler [52]; i.e., root mean square error of 
approximation [RMSEA] ≤ 0.06, and standardized root mean square residual 
[SRMR] ≤ 0.08. Modeling was performed using Mplus 7, with full information 
maximum likelihood to accommodate missing values [53].
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We  also  tested   whether   child  gender   modified   the 
cross-lagged  effects between  each parental  feeding prac- 
tice  and  child  weight  status  variable.  This  was accom- 
plished  by  comparing   the  fit  of  a  model  that  allowed 
cross-lagged  effects to freely vary across child gender,  to 
a model  that  constrained corresponding cross-lagged  ef- 
fects to be equal across child gender. A significant χ2 dif- 
ference  test would  indicate  significantly improved  fit for 
the freely-estimated  model – an omnibus  test of the 
moderating effect of child gender. For freely-estimated 
models   that   showed   significantly  improved   fit,  we  fit 
cross-lagged  panel models separately by child gender. 

A total  of 246 mothers  had  complete  data  at all three 
time points, 44 were missing data at one time point, and 
32 were  missing  data  at  two  time  points.  A total  of 98 
fathers  had  complete  data  at  all three  time  points,  67 
were missing  data  at one time  point,  and  17 were miss- 
ing  data  at  two  time  points.  All 322  mothers  were  in- 
cluded  in the  analyses of mothers’  feeding practices  and 
all 182 fathers were included in the analyses of fathers’ 
feeding practices. 
 
Results 
Participant characteristics 
Demographic characteristics of mothers,  fathers and 
children are shown in Table 1. Additional demographic 
information included the following: most participating 
fathers  were  biological  fathers  living  with  the  mothers 
(90  %); the  remainder  were  stepfathers   (7  %), or  bio- 
logical fathers living apart  from the mothers (3 %). Most 
parents  were  born  in  Mexico  (78 % mothers;  74 % fa- 
thers), while most participating children  (95 %) had been 
born  in the U.S. By design, all mothers were of Mexican 
heritage.  Most   fathers   were  also  of  Mexican   heritage 
(83 %); the  rest  were  other  Latino  heritage  (9 %), or 
other/mixed ethnicities  (8  %). Most  parents  were 
employed  (75  % of mothers,  93  % of fathers).  Parents’ 
average occupational status  was skilled worker  (=3). De- 
scriptive   statistics   for   parental    feeding   practices   are 
shown in Table 1. 
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Figure 1 General cross-lagged panel model, showing mutual influences of parental feeding practices and child weight status across three 
time points 

FIGURE 3.1  General cross-lagged panel model, showing mutual influences of parental feeding 
practices and child weight status across three time points.

We also tested whether child gender modified the cross-lagged effects 
between each parental feeding practice and child weight status variable. This was 
accomplished by comparing the fit of a model that allowed cross-lagged effects 
to freely vary across child gender, to a model that constrained corresponding 
cross-lagged effects to be equal across child gender. A significant χ2 difference 
test would indicate significantly improved fit for the freely-estimated model—
an omnibus test of the moderating effect of child gender. For freely-estimated 
models that showed significantly improved fit, we fit cross-lagged panel models 
separately by child gender.

A total of 246 mothers had complete data at all three time points, 44 were 
missing data at one time point, and 32 were missing data at two time points. A 
total of 98 fathers had complete data at all three time points, 67 were missing 
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data at one time point, and 17 were missing data at two time points. All 322 
mothers were included in the analyses of mothers’ feeding practices and all 182 
fathers were included in the analyses of fathers’ feeding practices.

3.3  RESULTS

3.3.1  Participant Characteristics

Demographic characteristics of mothers, fathers and children are shown in Table 
1. Additional demographic information included the following: most participat-
ing fathers were biological fathers living with the mothers (90%); the remainder 
were stepfathers (7%), or biological fathers living apart from the mothers (3%). 
Most parents were born in Mexico (78% mothers; 74% fathers), while most par-
ticipating children (95%) had been born in the U.S. By design, all mothers were 
of Mexican heritage. Most fathers were also of Mexican heritage (83%); the rest 
were other Latino heritage (9%), or other/mixed ethnicities (8%). Most parents 
were employed (75% of mothers, 93% of fathers). Parents’ average occupational 
status was skilled worker (=3). Descriptive statistics for parental feeding prac-
tices are shown in Table 1.

TABLE 3.1  Demographic characteristics and parental feeding practices in Mexican American 
families at baseline

Mean (SD) or%

Mother Father Child

Variable (range) (n = 322) (n = 182) (n = 322)

Parent characteristics

Education  (0–19 years) 10.77 (3.69) 11.02 (3.67)

Occupational  status (1–9) 3.25 (2.09) 3.53 (1.84)

Acculturation (1–5)

Spanish language 4.23 (1.10) 4.01 (1.10)

English language 2.64 (1.27) 2.94 (1.11)

BMI (18–72) 30.29 (6.69) 29.81 (4.33)

Child characteristics

Gender (% female) 53%

Age (8–10 years) 9.29 (0.92)

Pubertal status (1–3) 1.10 (0.32)
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Mean (SD) or%

Mother Father Child

Waist-height ratio (WHtR) (0.37–0.79) 0.50 (0.08)

BMI(14–48) 20.35 (4.75)

Parental feeding practices (1–5)

Restriction of amount of food 2.28 (0.44) 2.29 (0.47)

Pressure to eat 2.30 (0.86) 2.43 (0.85)

Use of food to control behavior 1.50 (0.44) 1.62 (0.50)

Positive involvement  in meals 3.35 (0.69) 3.11 (0.70

Most parents were overweight (BMI ≥ 25 and <30; 33% of mothers, 47% 
of fathers) or obese (BMI ≥30; 48% of mothers, 45% of fathers). Based on age- 
and gender-specific BMI percentiles [54], 20% of the children were overweight 
(≥85th%ile, <95th%ile) and 31% were obese (≥95th%ile) at BL (baseline). 42 
percent of children had a WHtR > 0.50.

3.3.2 Correlations between study variables

Correlations between covariates and BL child weight status are shown in Table 2. 
Based on significant correlations with child WHtR or BMI, covariates included 
in subsequent multivariate analyses were SES, Spanish language acculturation, 
parental BMI, child age, and child pubertal status. As shown in Table 3, most 
parental feeding practices were significantly related to child WHtR and/or BMI 
at BL, with the exception of positive involvement in child meals. Child WHtR 
and BMI were significantly related at BL, Yr1, and Yr2 (rs = 0.58, 0.84, 0.53, 
ps < 0.001, respectively).

TABLE 3.2  Correlations between demographics and child weight status in Mexican American 
families at baseline

Demographics Child WHtR1 Child BMI

Family  SES −0.12* −0.12*

Mother acculturation (Spanish) 0.14* 0.08

Mother acculturation (English) −0.08 −0.03

Father acculturation (Spanish) 0.10 0.18*

Father acculturation (English) −0.07 0.12

TABLE 3.1  (Continued)

 



58	 Pediatric Behavioral Nutrition Factors

Demographics Child WHtR1 Child BMI

Mother BMI 0.21*** 0.36***

Father BMI 0.30*** 0.23***

Child gender −0.01 0.00

Child age 0.14* 0.28***

Child pubertal status 0.22*** 0.33***

*p < 0.05; **p < 0.01; ***p < 0.001
1. WHtR waist-height ratio

TABLE 3.3  Correlations between parental feeding practices and child weight status in Mexican 
American families at baseline

Child waist-height ratio Child BMI

Girls Boys Girls Boys

Mothers’ feeding practices (n = 322)

Restriction 0.38*** 0.24** 0.51*** 0.45***

Pressure −0.18* −0.27*** −0.34*** −40***

Use food to control −0.09 −0.15 −0.24** −0.22**

Positive involvement −0.04 −0.11 −0.03 −0.05

Fathers’ feeding practices (n = 182)

Restriction 0.37*** 0.13 0.39*** 0.47***

Pressure −0.23* −0.29** −0.19 −43***

Use food to control −0.11 −0.24* −0.13 −0.25*

Positive involvement −0.03 −0.09 0.05 0.01

*p < 0.05; **p < 0.01; ***p < 0.001

3.3.3  Longitudinal Relationships between Parental Feeding 
Practices and Child WHtR

Fig 1 illustrates the general model used to assess the relationships between 
parental feeding practices and child weight status over time, using cross-lagged 
panel models. For child WHtR, tests for interactions found that child gender sig-
nificantly modified the cross-lagged effects between feeding practices and child 
WHtR in most models, including mothers’ restriction, pressure to eat, and use 
of food to control behavior; and fathers’ restriction, pressure to eat, and posi-
tive involvement in child eating. For these models, comparisons between freely 

TABLE 3.2  (Continued)
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estimated models and constrained models all showed that the freely estimated 
models had significantly improved fit (Table 4). All freely estimated models met 
the fit criteria (see Additional file 1). Therefore, cross-lagged panel model results 
for these models are reported separately by child gender. The models without 
significant interactions involving child gender—mothers’ positive involvement 
in child eating and fathers’ use of food to control behavior—also had no signifi-
cant cross-lagged effects between feeding practices and child WHtR (data not 
shown).

TABLE 3.4  Comparisons of models with cross-lagged effects freely estimated across child 
gender and models with constrained cross-lagged effects, for waist-height ratio

Model S-Bχ2 df p ΔS-Bχ2 Δdf Δp

Mothers

Restriction Free 39.56 36 0.31

Restriction Constrained 92.43 49 <0.001 54.57 13 <0.001

Pressure Free 20.89 36 0.98

Pressure Constrained 102.103 49 <0.001 67.20 13 <0.001

Control Free 24.21 36 0.93

Control Constrained 82.31 49 <0.01 59.40 13 <0.001

Fathers

Restriction Free 47.06 36 0.10

Restriction Constrained 82.90 49 <0.01 36.06 13 <0.001

Pressure Free 38.85 36 0.34

Pressure Constrained 97.07 49 <0.001 46.44 13 <0.001

Involvement Free 42.65 36 0.21

Involvement Constrained 113.24 49 <0.001 58.64 13 <0.001

Note: S-Bχ2: Satorra-Bentler χ2 for ΔS-Bχ2: Satorra-Bentler difference χ2

Δdf: difference in degrees of freedom between nested models
Δp: p-value  for ΔS-Bχ2.

Cross-lagged panel model results for girls’ and boys’ WHtR, showing 
standardized regression coefficients, are summarized in Tables 5 and 6. (See 
Additional file 1 for figures.) All models included parental BMI, SES, Spanish 
language acculturation, and child pubertal status as covariates (covariates not 
shown in tables).
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TABLE 3.5  Cross-lagged panel models: parental feeding practices predicting girls’ and boys’ 
weight-height ratio (WHtR)

Cross-lagged effects Mothers’ feeding 
practices

Fathers’ feeding 
practices

Girls’ 
WHtR β

Boys’ 
WHtR β

Girls’ 
WHtR β

Boys’ 
WHtR β

Baseline feeding  practices → Year 1 child WHtR

Restriction 0.23** 0.22** 0.21** 0.40***

Pressure −0.12 −0.23** −0.07 −0.29**

Use food to control −0.10 −0.11 na na

Positive involvement na na 0.10 0.08

Year 1 feeding practices → Year 2 child WHtR

Restriction −0.02 0.02 −0.11* 0.18*

Pressure −0.01 −0.05 −0.04 −0.03

Use food to control −0.03 0.02 na na

Positive involvement na na −0.07 0.15*

*p < 0.05; **p < 0.01; ***p < 0.001
na: not applicable because the interaction between child gender and feeding practice was not 
significant

TABLE 3.6  Cross-lagged panel models: girls’ and boys’ weight-height ratio (WHtR) predicting 
parental feeding practices

Cross-lagged effects Mothers’ feeding 
practices

Fathers’ feeding 
practices

Girls’ 
WHtR β

Boys’ 
WHtR β

Girls’ 
WHtR β

Boys’ 
WHtR β

Baseline child  WHtR → Year 1 feeding practices

Restriction 0.06 −0.00 0.07 −0.02

Pressure −0.04 −0.20** −0.02 0.01

Use food to control −0.04 −0.03 na na

Positive involvement na na −0.04 -0.03

Year 1 child  WHtR → Year 2 feeding practices

Restriction 0.00 0.19* 0.07 0.03

Pressure −0.10 −0.06 −0.20* −0.07

Use food to control −0.05 −0.31*** na na

Positive involvement na na −0.23** 0.09

*p < 0.05; **p < 0.01; ***p < 0.001
na: not applicable because the interaction between child gender and child WHtR was not significant.
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3.3.4  Parental Feeding Practices Predicting Child WHtR

3.3.4.1  Mothers’ Feeding Practices

Mothers’ restriction at BL predicted girls’ higher WHtR at Yr1 (β = 0.23; 
Table  5). Mothers’ restriction at BL predicted boys’ higher WHtR at Yr1 
(β = 0.22). Mothers’ pressure to eat at BL predicted boys’ lower WHtR at Yr1 
(β = -0.23).

3.3.4.2  Fathers’ Feeding Practices

Fathers’ restriction at BL predicted girls’ higher WHtR at Yr1 (β = 0.21), but 
fathers’ restriction at Yr1 predicted girls’ lower WHtR at Yr2 (β = -0.11). Fathers’ 
restriction at BL and Yr1 predicted boys’ higher WHtR at subsequent years 
(βs = 0.40, 0.18, respectively). Fathers’ pressure to eat at BL predicted boys’ 
lower WHtR at Yr1 (β = -0.29). Fathers’ positive involvement in boys’ eating at 
Yr1 predicted boys’ higher WHtR at Yr 2 (β = 0.15).

3.3.5  Child WHtR Predicting Parental Feeding Practices

3.3.5.1 Mothers’ Feeding Practices

Girls’ WHtR did not significantly predict mothers’ feeding practices. Boys’ 
higher WHtR at Yr1 predicted mothers’ greater restriction at Year 2 (β = 0.19; 
Table 6). Boys’ lower WHtR at BL predicted mothers’ less pressure to eat at Yr1 
(β = -0.20). Boys’ lower WHtR at Yr1 predicted mothers’ less use of food to con-
trol behavior at Yr2 (β = -0.31).

3.3.5.2  Fathers’ Feeding Practices

Girls’ higher WHtR at Yr1 predicted fathers’ less pressure to eat at Yr2 (β = -0.20), 
as well as fathers’ less positive involvement in girls’ eating at Yr2 (β = -0.23). 
Boys’ WHtR did not significantly predict fathers’ feeding practices.
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3.3.5.3  Parental Feeding Practices and Child BMI

For child BMI, tests for interactions showed that child gender did not signifi-
cantly modify the cross-lagged effects between feeding practices and child BMI 
in any model. Therefore, the constrained models for data pooled across child 
gender are reported. All models included parental BMI, SES, Spanish language 
acculturation, child pubertal status, and child age as covariates.

Models for mothers’ restriction, mothers’ use of food to control behavior, 
and fathers’ pressure revealed significant cross-lagged effects between feeding 
practices and child BMI, and had adequate fit. (See Additional file 1 for figures 
and fit statistics.) Parental feeding practices did not significantly predict child 
BMI in any of these models. However, child BMI predicted several parental 
feeding practices. Child greater BMI at BL predicted mothers’ greater restriction 
at Yr1 (β = 0.18). Child greater BMI at Yr1 predicted mothers’ less use of food to 
control behavior (β = - 0.14) and fathers’ less pressure to eat (β = - 0.21) at Yr2.

3.4  DISCUSSION

This research addresses the urgent need to identify modifiable risk factors 
for childhood obesity among Mexican American children. This longitudinal 
family-based study included both mothers and fathers in the research, exam-
ined the mutual influences of parental feeding practices and children’s weight 
status over time, and utilized the Parental Feeding Practices Questionnaire [10], 
which was validated for use with this population. Hypotheses were partially 
supported. Both mothers’ and fathers’ feeding practices, particularly restriction 
of amount of food and pressure to eat, predicted children’s subsequent weight 
status. However, parents’ positive involvement in child feeding and use of food 
to control child behavior had minimal or no influence on children’s subsequent 
weight status. Child weight status also predicted several parental feeding prac-
tices, with gender-specific findings: mothers altered some feeding practices in 
response to their sons’ weight status, and fathers altered some feeding practices 
in response to their daughters’ weight status.

A consistent pattern of findings was that parents’ use of food restriction 
predicted subsequent higher weight status in both girls and boys at Year 1. For 
fathers, this effect was also seen at Year 2, suggesting that fathers’ restriction in 
particular may have a continuing effect on child weight status. These findings 
are consistent with previous cross-sectional research [8–13], although most 
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previous longitudinal studies found this link only among certain subgroups 
[20–22], or reported no significant effects [19, 24, 26, 27].

Parents’ use of pressure to eat predicted lower weight status at Year 1, among 
boys but not girls. Previous cross-sectional studies [9–15] and two longitudi-
nal studies [17, 18] have reported that pressure to eat was related to children’s 
lower weight status, although several other longitudinal studies were unable to 
confirm this link [24, 26, 27]. However, none of the previous studies reported 
the effects of parental feeding practices on boys and girls separately, as we did in 
the present study.

Our findings regarding parental restriction and pressure to eat are longitu-
dinal evidence that parents’ controlling feeding practices may have unintended 
influences on child weight status in Mexican American families. When parents 
attempt to restrict their children’s dietary intake, children subsequently tend to 
weigh more, and when parents urge their children to increase their food intake, 
boys tend to subsequently weigh less over time. Consistent with current theo-
rizing [7], controlling feeding practices appear to increase Mexican American 
children’s reliance on external cues when eating.

There are several possible explanations for this study’s findings that paren-
tal restriction and pressure to eat influenced children’s weight status, in contrast 
to the nonsignificant findings of some previous longitudinal studies. First, we 
used waist-height ratio (WHtR), a measure of central adiposity, as well as body 
mass index (BMI) to assess children’s weight status, rather than the commonly 
used BMI z-scores [e.g., 19–20; 22–24]. Most of this study’s significant findings 
regarding parental influences on child weight status were those using WHtR. 
Because nearly a third of the study children were obese at baseline (i.e., above 
the 95% percentile of BMI scores), the WHtR measure may have yielded sig-
nificant results due to its sensitivity to extreme scores [45]. Second, our sample 
of 322 mothers and 182 fathers was larger than those of most previous longitu-
dinal studies; other larger studies also reported some significant findings [19, 
21–23]. Third, we used an elaborated, culturally-based measure of parental feed-
ing practices, developed and validated for use with this population [10]. Finally, 
some of our results were due to the inclusion of fathers and separate analyses by 
child gender. Overall, our findings suggest that some feeding practices likely do 
predict child weight status over time. More longitudinal research is needed in 
this area, particularly research using sensitive measures and large samples that 
include both mothers and fathers.

It is worth noting the particular effect of fathers’ feeding practices on boys’ 
weight status. When fathers engaged in more restriction, used less pressure to eat, 
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and were more positively involved in their sons’ eating, their sons tended to have 
a higher weigh status a year later. These findings are intriguing, given that little 
is known about the feeding practices utilized by fathers, regardless of ethnicity 
[37]. Our results suggest that Mexican American fathers are involved in their 
children’s eating, and that future research including both parents in Mexican 
American families could illuminate the ways in which fathers and mothers inter-
act with their sons and daughters regarding dietary intake. Moreover, future 
obesity interventions could be designed to include fathers as well as mothers as 
participants.

This is one of few longitudinal studies to examine the effects of child weight 
status on parental feeding practices. Parents appeared to alter some feeding prac-
tices in response to their children’s weight, in gender-specific ways. In particu-
lar, boys’ weight status predicted maternal feeding practices, while girls’ weight 
predicted fathers’ feeding practices. Mothers of boys with higher weight status 
subsequently used less pressure to eat at Year 1, more restriction of food at Year 
2, and less use of food to control their sons’ behavior at Year 2. Fathers of girls 
with higher weight status at Year 1 subsequently engaged in less pressure to eat 
and were less positively involved in their daughters’ eating at Year 2. Our findings 
appear to be consistent with some previous longitudinal research with mothers 
and children, although those previous studies did not report results separately by 
child gender [18, 27]. However, our results contrast with those of Rhee and col-
leagues [23], who found that mothers of girls (but not boys) who gained more 
weight subsequently used more controlling feeding practices. Overall, our find-
ings hint at the possibility that mothers and fathers have distinct parental roles 
regarding feeding practices, a topic that is beginning to receive some attention 
[37, 55, 56]. These cross-gender findings also underscore the importance of 
examining parental feeding practices separately by parents’ and children’s gender.

Our finding that children’s weight status predicts some parental feeding prac-
tices also suggests that parents who alter their feeding practices in response to 
their child’s weight may be experiencing concerns about their child’s weight. This 
notion is consistent with several cross-sectional studies reporting that maternal 
concerns about child weight are related to parental feeding practices (e.g., [27, 57, 
58]). Parents may welcome interventions that could address these concerns and 
provide guidance for utilizing constructive feeding practices, such as recognizing 
children’s hunger and satiety cues while setting appropriate limits [59, 60].

This longitudinal study sheds light on the question of whether parental 
feeding practices influence children’s subsequent weight, or whether chil-
dren’s weight influences parents’ subsequent feeding practices. We found some 
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evidence for both directions of influence. Because this was not a randomized 
controlled trial, causal inferences cannot be drawn. Moreover, the sample was 
a convenience sample drawn from a large health care provider. However, a 
strength of this study was the fact that we assessed participants at three points in 
time, allowing for the mutual influences of parental feeding practices and child 
weight to be examined. Another limitation of this research is that results cannot 
be generalized beyond Mexican American families with mostly immigrant par-
ents. The generalizability of the findings is also limited because only about one-
third of eligible families participated in the research, possibly partially because 
of the considerable time commitment required. It would be of interest to inves-
tigate whether our findings also apply to other Latino subgroups, such as those 
who are more acculturated, as well as other cultural, ethnic, or economic groups; 
and whether the same findings would apply if research participation was less 
time-consuming. Moreover, because the PFP Questionnaire is relatively new, 
further investigation of its reliability and validity is needed. Finally, we studied 
only children ages 8–10 at baseline, and followed them for 2 years to ages 10–12. 
We speculate that the influence of parental feeding practices may be stronger at 
younger ages, as hinted by the findings of some previous research [17, 19, 22]. 
A valuable contribution to the literature would be to assess the ages at which the 
influence of parental feeding practices on child weight begins to diminish, as 
well as when parental responses to child weight begin to occur. Such informa-
tion could be of use in designing future obesity prevention interventions.

3.5  CONCLUSIONS

This study provides longitudinal evidence that parental feeding practices influ-
ence children’s weight status in Mexican American families, and that children’s 
weight status also influences parental feeding practices. Both mothers’ and 
fathers’ feeding practices appear to influence children’s weight status, underscor-
ing the importance of including fathers in research on parental feeding practices 
and child obesity. Our findings suggest that both mothers and fathers should 
be included in obesity prevention interventions focusing on parental feeding 
practices in Latino populations. Finally, this longitudinal research adds to accu-
mulating evidence regarding the undesirable effects of controlling feeding prac-
tices. Obesity prevention interventions may benefit from educating parents to 
avoid using controlling feeding practices—such as restriction of food and pres-
sure to eat—from an early age, regardless of children’s weight. Toward this aim, 
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interventions could address parents’ concerns about their children’s weight, by 
helping them to understand and be responsive to children’s hunger and satiety 
cues [60]. Interventions should also focus on healthy behaviors for the entire 
family, such as improved diet and physical activity, which help prevent child-
hood obesity [60, 61].
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4.1  BACKGROUND

There has been long-standing interest in the influence of general parenting on 
many aspects of child development. In more recent years, there has been par-
ticular interest in its relationship to childhood obesity [1]. However, measur-
ing general parenting styles can be difficult, partly due to differences between 
measures regarding underlying constructs, level of parenting behavior being 
measured, psychometric properties of the measures, and participants’ under-
standing of individual assessment items [2,3]. This variability has resulted in 
inconsistencies regarding the relationship between parenting and childhood 
obesity [4-7]. As a result, the American Heart Association and the International 
Society for Behavioral Nutrition and Physical Activity have called for better 
measures of parenting to help inform the impact of general parenting on weight 
related behaviors and ultimately childhood obesity [2,8].
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Within the domain of parent feeding and child nutrition, there are three 
different levels of parenting that have been reported on in the literature: spe-
cific parenting practices, parent feeding style, and general parenting (Figure 1) 
[9]. General parenting is the broadest concept of parenting and is traditionally 
thought of as the underlying attitude and socialization goal parents have towards 
their children [10]. It often provides the backdrop or emotional context in 
which specific parenting behaviors are delivered and interpreted by the child. 
As such, it should not be viewed as what parents do (which is better defined as 
specific parenting practices), but how they do it. Because it represents an under-
lying attitude and approach towards parenting however, it can be difficult to 
measure. For example, a question that is often asked in obesity-related research 
is whether or not parents limit the amount of food their child eats. This is gener-
ally thought of as a question that assesses a specific parenting practice. However, 
parents may do this by discussing what the appropriate amount is to eat and 
encouraging children to slow down and not take seconds (authoritative style), 
or by abruptly telling the child s/he should stop eating and taking the food away 
after it has been partially consumed (authoritarian style). Depending on how 
the parent limits food intake (i.e., which general parenting style is used), the 
impact of the specific parent behavior (in this case, limiting food consumption) 
on child eating behavior or weight may be altered. This moderating effect of 
general parenting on specific parenting practices has been demonstrated in a few 
studies [11-13]. For example, van der Horst and colleagues found that parents 
were more effective at limiting their child’s consumption of sugar-sweetened 
beverages when they used an authoritative parenting style compared to when 
they used an authoritarian parenting style [11]. These studies therefore indicate 
that higher-order general parenting is an important construct to consider when 
examining the impact of parent behaviors on child outcomes.

Parent feeding styles reflect the specific attitudes and socialization goals par-
ents have around feeding their child [14], and is another level of parenting that 
has been examined in relation to pediatric obesity-related outcomes. While the 
terminology used to describe parent feeding styles are derived from the general 
parenting literature, this type of parenting is typically thought of as a domain-
specific form of parenting (around food) that is nested within the broader con-
cept of general parenting. Because these different levels of parenting have not 
always been clearly differentiated in the literature, there appear to be inconsis-
tent findings around “parenting” and child obesity-related outcomes [9]. For 
example, the indulgent/permissive parent feeding style has been associated with 
greater child weight status [15,16] while in other studies, the authoritarian 
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parenting style (general parenting) has been associated with greater child weight 
status [4,17]. As a result, it can be confusing to delineate how parenting relates 
to child obesity-related outcomes. Nevertheless, because parent feeding styles 
pertain to a different level of parenting and reflect domain specific goals around 
child eating, this level of analysis has its own merit and should be considered 
separately from the higher-order dimension of general parenting.
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Figure 1 Parent levels of influence on child behaviors and weight. There are three levels of parenting that have been identified  as impacting 
child eating and activity behaviors and weight status. The broadest is general parenting  style, which  is thought to moderate the effect of specific 
parenting practices and possibly parent feeding style. Each of these levels of parenting can influence child eating and activity behaviors and 
ultimately child weight status, either individually or in conjunction with each other. Child eating and activity behaviors directly affect child 
weight status. This relationship however seems to be bi-directional, and child weight status and eating and activity behaviors influence 
parenting behaviors. 

FIGURE 4.1  Parent levels of influence on child behaviors and weight. There are three levels 
of parenting that have been identified as impacting child eating and activity behaviors and 
weight status. The broadest is general parenting style, which is thought to moderate the effect of 
specific parenting practices and possibly parent feeding style. Each of these levels of parenting can 
influence child eating and activity behaviors and ultimately child weight status, either individually 
or in conjunction with each other. Child eating and activity behaviors directly affect child weight 
status. This relationship however seems to be bi-directional, and child weight status and eating 
and activity behaviors influence parenting behaviors.

While specific parenting practices or feeding behaviors often have a stronger 
relationship with child eating behaviors and weight status than general parenting 
[18,19], there are several studies to suggest that general parenting style alone is 
also related to these outcomes [4,20,21]. This is best demonstrated in a recent 
study that involved a general parenting intervention for children with behavioral 
problems [22]. The goal of the original intervention was to improve parents’ 
ability to interact with their children and manage their behavioral problems. 
While weight loss was not a goal of the original study and nutrition and physi-
cal activity counseling was not a component of the intervention, they were still 
able to demonstrate an effect on obesity rates, with children from the interven-
tion group having lower rates of obesity three to five years later compared to 
children who did not receive this intervention [22]. Thus it appears that general 
parenting can have a significant impact on broader aspects of child health and 
well-being. Understanding the effect of general parenting on these outcomes 
will help us determine how to incorporate parenting training, specifically which 
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aspect of general parenting training, into obesity prevention and treatment 
efforts. However, in order to assess this dimension, better measures of general 
parenting need to be developed.

Because general parenting taps into more abstract parenting concepts like 
socialization goals and emotional climate, there is an added complexity to assess-
ing it. Contemporary parenting measures have typically relied on self-report 
or survey items and focus on specific parenting behaviors [1]. Unfortunately, 
these types of assessments can lead to recall bias and have the added problem of 
social desirability. Parents may also lack awareness of their own parenting style 
and behaviors [23]. Others have suggested that using child reports of parenting 
behavior can result in more relevant accounts since it is ultimately the child’s 
perspective of his/her parent’s behaviors that influence his/her development 
[24,25]. However, here again, there are issues with finding developmentally 
appropriate measures and assessing the views of toddlers or preschool children 
who are unable to read and write. While there are several newer methods that 
have the ability to improve the reliability of self-report measures (e.g., using 
implicit measures, ecological momentary assessment, or computerized adaptive 
testing [26]), observational methods are a traditional method of assessment 
that allow for more objective evaluation free from recall bias. Observational 
methods have their own limitations, such as social desirability, coder biases, and 
time and labor intensity to analyze. Nevertheless, as interest in the relationship 
between general parenting and childhood obesity-related behaviors grows, addi-
tional methods of assessing general parenting are needed and a return to direct 
observational methods may be warranted.

4.1.1  Defining General Parenting Styles and Dimensions

The classic general parenting dimensions include: 1) warmth, support and 
responsiveness, and 2) behavioral control and demands for maturity [27-29]. 
The dimension of “warmth, support and responsiveness” is defined by displays 
of support and emotional connection with the child to foster autonomy and 
self-efficacy. “Behavioral control/demands for maturity” is characterized by 
the setting of expectations for the child to display certain levels of maturity and 
compliance with behavioral norms. Crossing these dimensions result in the four 
classic parenting styles of authoritative parenting (high in warmth/support and 
behavioral control/maturity demands), authoritarian parenting (low in warmth/
support, high in behavioral control/maturity demands), permissive parenting 
(high in warmth/support, low in behavioral control/maturity demands) and 
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neglectful parenting (low in warmth/support and behavioral control/maturity 
demands) [30]. While much of the literature focuses on these four parenting 
styles, growing attention has been paid to the specific dimensions encompass-
ing these parenting styles. For coding purposes, it may also be simpler and more 
accurate to assess each of the general parenting dimensions separately. This will 
allow us to determine specifically which aspects of general parenting are affect-
ing child weight-related outcomes.

4.1.2  Creation of General Parenting Observational Scale

Based on work by Baumrind [27], Maccoby and Martin [30], Barber [31], and 
Slater and Power [32], several dimensions of parenting were selected for this 
direct observational scale. These included traditional dimensions of warmth and 
support, behavioral control, and demands for maturity, but also included newer 
concepts like psychological control and structure (Table 1). Similar to how 
Maccoby and Martin operationalized parenting [30], these were then divided 
into two categories of parenting, one that characterizes the emotional climate of 
the parent–child interaction and one that characterizes the behavioral aspects of 
parenting.

TABLE 4.1  Parenting dimensions of the General Parenting Observational Scale

GPOS Dimension Definition

Emotional Dimensions:

Warmth and affection Parent expresses warmth and affection towards the child by 
saying “I love you” or other words of affection, praising the child, 
or showing that they care about the child. This affection can be 
reflected in the parent’s tone of voice, facial expressions, physical 
signs (like hugging, patting on the back, or gentle touching), 
or other affectionate acts. Parent may also provide positive 
reinforcement for child behaviors. Overall, parent shows genuine 
affection, care and attachment towards their child.

Support and sensitivity Parent provides support and helps the child in some manner. 
Parent can listen to the child’s ideas; shows physical, emotional, 
or intellectual support and understanding of the child’s behaviors, 
thoughts, or emotions; appreciates the child’s ideas and behaviors; 
helps child to problem solve; and helps child through difficulties. 
Parent is sensitive to the child’s needs and goals. Ultimately, parent 
is aware of what the child is doing and adjusting his/her own 
behavior to take the child’s behaviors and needs into consideration.
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GPOS Dimension Definition

Negative Affect Parent shows anger, hostility, disdain, or disappointment towards 
the child. Parent may criticize, yell, make fun of child (mocking), 
belittle, make sarcastic comments towards child, or be frustrated by 
what the child is saying or doing. This attitude can be reflected in 
the tone of voice, facial expressions, or hostile acts.

Detachment Parent is uninvolved or unresponsive towards the child. For 
example, the child may do something nice for the parent, but the 
parent does not acknowledge it. Parent can be distant or is “going 
through the motions”, but displays no feeling of attachment with 
the child. There is an overall lack of connection with child. Parent 
may be actively ignoring the child (e.g. child is trying to interact or 
get the parent’s attention but is not getting a response, or the child 
is being “boxed” out of conversation/interaction).

Behavioral Dimensions:

Firm discipline and 
structure

This dimension captures how parents structure the environment to 
control or manage the child’s behaviors. Parents have a defined set 
of rules, guidelines, and boundaries for behaviors that are somehow 
expressed on the recording. For example, parent may enforce or 
remind the child about a rule or expectation, explain reasons for 
a rule, allow discussion around a rule, provide warnings, or carry 
through with some disciplinary action or consequence. Parent 
may demonstrate flexibility around certain rules but usually has 
a limit which is not negotiable. Parent tries to be consistent when 
disciplining and carry through with the discipline or consequence. 
He/she expects the child to follow rules and structures the 
environment to support these behaviors.

(Parents can be calm or angry when disciplining, but if they are 
angry, using threats, raising their voice, or bullying, then also code 
for negative affect.)

Demands for maturity Parent expects certain behaviors from the child that demonstrate 
maturity and respect for others, like not interrupting, saying 
please and thank you, using a napkin or silverware appropriately, 
etc. Parent also expects self-control of behaviors, emotions, and 
attitudes. Parents may remind the child of these expectations 
verbally or refer to these expectations through physical acts, 
gestures, or facial expressions.

Psychological control This type of control intrudes into the psychological and emotional 
development of the child, and typically includes guilt or coercion 
to influence the child’s behaviors (guilt induction). Parents can 
show disappointment in the child behaviors or tell the child about 
all the sacrifices that were made for the child with the intention of 
guilting or persuading him/her to execute or complete the desired

TABLE 4.1  (Continued)
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TABLE 4.1  (Continued)

GPOS Dimension Definition

behavior. Parent may bring up previous bad behavior as a reminder 
to influence a new behavior. Parent may also withdraw affection 
if the child does something bad (love withdrawal), invalidate 
the child’s feelings, make a personal attack on the child, and 
demonstrate erratic emotional behavior (change their emotional 
reaction to suit their needs and goals). Parent can also be intrusive 
and push his/her goals and agenda on the child without regard for 
what the child is doing. Parent typically wants to control all of the 
child’s behaviors and wants to tell the child what to do. Child has 
no autonomy in this situation.

Physical control Parent uses physical force to control the child’s behavior. Parent 
may physically hurt the child, push or grab the child, or spank the 
child when he/she disobeys.

Permissive In this situation, the child usually decides what to do and controls 
his/her behaviors, actions, and daily schedule. The child can also 
determine the rules, e.g. what to eat, how much to eat. There are 
typically no rules. Parents are more laissez-faire. They may label the 
child’s misbehavior, but provide no follow-through with discipline. 
Parents may be more concerned with the child liking them and 
are therefore not as concerned about the discipline. These parents 
usually cannot say no to the child.

Neglectful Parent does not provide support or respond to the child’s physical 
needs. For example, if the child hurts him- or herself, parent does 
not respond or show concern; or the parent does not provide 
more food or drink if the child asks for it or looks hungry. This is 
different from detachment in that it does not address the emotional 
needs of the child.

Dimensions were based on classic parenting concepts introduced by Baumrind, Maccoby and 
Martin, Barber, and Slater and Power.
Videotapes are divided into 2 minute time-periods and each dimension is scored on a scale from 1 
(not at all present) to 5 (present a great deal). Composite scores are calculated for each dimension 
based on a 20 minute videotape of a family meal.

4.1.2.1 Emotional Dimensions of Parenting

The emotional dimensions of parenting included warmth and affection, sup-
port and sensitivity, negative affect, and detachment. Warmth and affection was 
rated on how often the index parent demonstrated love, caring and affection for 
the index child, either verbally, physically, or through facial expressions. Support 
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and sensitivity was rated on how engaged the parent was with what the child 
was saying or doing, demonstrating sensitivity to his/her needs and providing 
understanding and support for the child’s behaviors, thoughts, and emotional 
expressions. Negative affect was scored when parents demonstrated hostility and 
anger towards the child. Sarcastic remarks were also included in this category. 
Parents were scored for detachment if they were unresponsive towards the child 
and displayed any behavioral expression to suggest a lack of feeling of attach-
ment or interest in what the child was feeling, saying or doing.

4.1.2.2  Behavioral Dimensions of Parenting

The behavioral dimensions of parenting included firm discipline and structure, 
demands for maturity, psychological control, physical control, permissiveness, 
and neglect. Firm discipline and structure was rated on how often parents limited 
behaviors and enforced rules. Consistency in enforcing these rules contributed 
to scoring in this dimension. Because structure complements the concept of 
firm discipline, it was coded together. Structure is defined as having clear rules 
and routines, consistent boundaries, and an organized environment in which 
the child can exist [32]. Parenting that does not include structure does not pro-
vide an organized environment in which the child can learn what their parent’s 
behavioral expectations are. The organized home environment and consistent 
parenting provided by structure ultimately provides the child with stable expec-
tations and an ability to develop and learn new skills successfully [33]. Recently, 
this dimension of general parenting has appeared in a comprehensive self-report 
measure of parenting [34] and is garnering more interest in the field. The use of 
routines, reference to rules that had previously been set, or the discussion of new 
rules were included when scoring for firm discipline and structure. Demands for 
maturity is a behavioral dimension that compliments that of firm discipline and 
structure, and refers to the behavioral expectation that parents have for their 
child to demonstrate self-control and maturity. Parents who remind their chil-
dren of these behavioral expectations were coded as displaying demands for 
maturity. If any of these demands were delivered with negative affect, coders 
would include that rating in the appropriate emotional dimension of parenting.

In addition to these dimensions, psychological control was included. 
Psychological control is different from behavioral control in that it uses more 
coercive and emotionally-laden parenting behaviors (e.g., guilt induction, with-
drawal of love, disappointment, shame) as well as excessive use of personal con-
trol (e.g., possessiveness and protection) to manage a child’s behaviors [31]. 
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Parents who use this more intrusive type of parenting often impose their agenda 
onto the child, reflecting a more domineering type of control over the child’s 
autonomy. This type of parenting can have a negative impact on child social and 
emotional growth and development into an autonomous, independent, and self-
efficacious person. It has also been shown to have a negative impact on adoles-
cent substance abuse [35], internalizing problems, and self-efficacy [19]. More 
recently, it was found to be associated with higher child BMI z-scores [36] and 
was therefore included in this scale. Psychological control was rated on whether 
the parent used coercive behaviors like guilt induction or withdrawal of love and 
attention to control or shape the child’s behaviors. Parents who were intrusive, 
or showed little regard for their child’s interests or agenda, were rated highly on 
this dimension.

Other aspects of behavioral parenting included physical control, permissive-
ness, and neglect. Physical control was intended to capture any physical actions 
that the parent used to control the child’s behavior. Permissiveness was scored 
when parents showed little control over their child’s behaviors and allowed the 
child to determine the rules. Parents were also rated as being permissive if they 
did not follow through with any suggestion of discipline or had a hard time plac-
ing limits on the child’s behaviors. Neglect was included to capture parents who 
were not responsive to the child’s physical needs. This was meant to be different 
from detachment in that detachment pertained to whether or not the parent 
addressed the child’s emotional needs and displayed a level of emotional attach-
ment with the child. A parent could be detached emotionally, but still meet the 
child’s physical needs, and therefore not be neglectful.

With this new observational schema, we set out to assess general parenting 
dimensions during a family meal. While other parenting coding schemas use 
the play-situation [37,38], this setting may not be developmentally appropri-
ate for older children. Mealtimes offer a naturalistic setting where parents are 
often managing child behaviors, imposing rules and expectations, and interact-
ing with their children. Furthermore, it allows one to assess other parent level 
behaviors, like feeding style and feeding practices, as well as family functioning 
that may be associated with obesity-related outcomes. Several behavioral obser-
vational measures of parent/caregiver-child interactions during mealtime exist 
[39-44]. While one of these measures claims to assess maternal parenting style, 
closer examination of this tool reveals that it measures feeding specific behaviors 
instead (e.g., prompts to eat and number of times food is offered) [39]. Several 
of the other tools also report on feeding-specific parenting behaviors or prompts 
that occur prior to eating [40,42,43]. Finally, one tool characterizes caregiver 
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feeding behaviors into the four classic parenting styles, thus capturing parent 
feeding styles and not general parenting per se [44]. As such, very few obser-
vational tools truly assess the higher-order level of general parenting. The pur-
pose of this study was to develop and test a tool to assess general parenting as it 
pertains to obesity-related outcomes. The Mealtime Family Interaction Coding 
System (MICS) has been used in previous studies to assess family functioning in 
homes with overweight children [45,46] and several of its dimensions capture 
similar emotional and behavioral control aspects of parenting, albeit at a dif-
ferent level of interaction. Therefore, we used the MICS and several self-report 
measures of parenting to examine the correlation between their constructs of 
parenting to those from our newly developed General Parenting Observational 
Scale (GPOS).

4.2  METHODS

4.2.1  Subjects

Families were recruited through advertisements in physicians’ offices and 
schools in Providence, Rhode Island and San Diego, California. Families with 
overweight (body mass index (BMI) ≥ 85th percentile but < 95th percentile) or 
obese (BMI ≥ 95th percentile) children were recruited to participate in a fam-
ily-based weight control intervention for children between the ages of 8 and 12 
years old. Eligible families had a child with a BMI ≥ 85th percentile but were less 
than 100% overweight, and were willing to participate in the 16-week program. 
Families were excluded if the child was taking medication that affected his/her 
weight or growth, was severely developmentally delayed, had a major psychiatric 
illness that prevented him/her from participating in the group sessions, or they 
were moving outside the area during the timeframe of the study. Families were 
provided with informed consent and IRB approval was obtained from relevant 
institutions in both cities.

4.2.2  Procedure

Families who contacted the research center completed a brief phone screen. 
Those who were eligible were invited to the center for an orientation session 
where they learned more about the weight control intervention. Families with 
overweight children were invited to participate in a 16-week family-based weight 
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control program based on the Traffic Light Diet [47,48]. Children and parents 
met in separate 1-hour weekly group sessions and learned about behavioral strat-
egies that would help them make changes to their eating and physical activity 
behaviors. A total of 226 parents contacted the research center. However, 182 
families were excluded because of failure to meet eligibility criteria (19%), lack 
of interest or time commitment (54%), did not respond to phone calls or attend 
orientation (21%), or failure to complete pre-intervention assessments (6%). 
As a result, only 44 families entered the study. Pre- and post-intervention assess-
ments were completed by both children and parents. Only pre-intervention 
assessment data from families were used in this study.

Each family participated in a video-taped family meal before and after the 
intervention. Research assistants (RA) scheduled a time to go to the family’s 
home during one of their regular dinner hours (times ranged from 3:30 to 7:30 
P.M.). The RA set up a video camera in their dining area and turned the cam-
era on when they were ready to eat. She then left the house and returned in 30 
minutes. Since previous studies have demonstrated that parent–child behaviors 
during a meal are similar across three different tapings [49-51], only one taping 
was performed for each family. However, to ensure the validity of this taping, 
after the meal parents were asked to rate: 1) how similar the meal was to their 
typical meal, and 2) how similar the parent–child interaction was to their typical 
interactions. Scores were rated on a scale of 1 (not very typical) to 4 (very typi-
cal). Parents who scored the meal or the interaction as a 1 or 2 were told that an 
additional meal would have to be taped to ensure the validity of the data being 
collected. Only 2 families required an additional taping.

4.2.3  Measures

4.2.3.1 General Parenting Observational Scale (GPOS)

Based on the Home Observation Coding System [52], a 5-point global rating 
scale was used to determine the prevalence of these general parenting dimen-
sions during the meal. Coding began when all family members were at the table. 
Meals averaged 18.1 minutes (S.D. 3.2 minutes) in length (median = 20 min-
utes, interquartile range = 4 minutes). Therefore tapes were coded for 20 min-
utes. Each 20-minute videotaped family meal was divided into 10, two-minute 
time-periods. At the end of each 2 minute segment, the tape was stopped and 
coders scored the index parent (i.e., the parent who enrolled and came to the 
intervention) and child interaction for each of the 10 parenting dimensions. 
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Scores ranged from 1 (not present at all) to 5 (present a great deal). Scores were 
summed for each dimension with a possible range of 10 to 50. Meals less than 
20 minutes long were coded and summary scores standardized to fit a 20 minute 
coding period.

Two coders were trained on the Global Parenting Observational Scale. 
Coders were educated on the different parenting dimensions included in the 
scale. Education included coding of ten training tapes in a group setting so that 
coders could learn to differentiate between the different dimensions. Coders 
then individually coded “gold-standard” training tapes until they reached at 
least 70% reliability on these tapes. When they reached this goal, they began 
coding study tapes. Coders met weekly with the trainer and coded 2 training 
tapes together to prevent observer drift. All tapes were reviewed by both cod-
ers and reliability checked. Inter-rater reliability was determined by performing 
intraclass correlations between the summary scores for each of the 10 parent-
ing dimensions. Intraclass correlations for each dimension were: warmth/affec-
tion = 0.87, support/sensitivity = 0.89, negative affect = 0.91, detachment = 0.81, 
firm discipline/structure = 0.87, demands for maturity = 0.91, psychological 
control = 0.95, physical control = 0.96, permissiveness = 0.85, and neglect = 0.74. 
Coders reached consensus on any discrepant scores and these scores were used 
for analysis.

4.2.4  Mealtime Family Interaction Coding System (MICS)

The MICS is an observational coding system based on the McMaster Model 
of Family Functioning [53,54] and was adapted from the McMaster Structured 
Interview of Family Functioning. The MICS demonstrates moderate to high 
correlation with other measures of parent and family functioning [55] and codes 
six dimensions of family functioning: Task accomplishment, Communication, 
Affect management, Interpersonal involvement, Behavioral control, and Roles. 
Overall Family Functioning is the seventh and final dimension that is rated and 
is not an average of the other six dimensions. Instead, it provides an overall 
assessment of the quality of the family’s interactions and functioning at the meal. 
Given the similarity of some of these dimensions with the GPOS parenting 
dimensions of warmth/affection, support/sensitivity, firm discipline/structure, 
and demands for maturity, we compared constructs between both measures.

Affect management and interpersonal involvement assess the emotional 
aspects of the family meal. Affect management addresses the appropriateness and 
intensity of the emotions expressed at the meal as well as the responsiveness 
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and sensitivity of these emotional responses towards other family members. 
Interpersonal involvement captures the degree to which family members show 
respect, interest, and value in each other’s activities and thoughts (similar to 
support and sensitivity in the GPOS). Behavior control assesses the way in which 
the family maintains rules around physical expectations at the table and social 
behaviors. It categorizes the behaviors as chaotic, laissez-faire, rigid, and flexible, 
and is similar in part to the parenting styles of permissive, authoritarian, and 
authoritative. Families who shift between different control styles and use more 
chaotic, rigid, or laissez-faire methods score lower in this domain. Task accom-
plishment also assesses the structure and organization of the meal and reflects on 
the parent’s ability to have control over the meal. Families who display smooth 
transitions between tasks and can adequately handle disruptions score higher 
in this domain. Communication rates the verbal interaction of the family, par-
ticularly the rate of exchange of information, the quality of the communication, 
and the appropriateness between different age groups. Finally, roles reflect on 
the patterns of behavior of each family member and whether or not they are 
able to fulfill expected tasks. Each dimension is rated on a Likert scale from 1 to 
7, with scores of 5 or greater being considered categorically different (healthy) 
from those with scores less than 5 (unhealthy).

Coding for the MICS was performed by independent trained coders who 
were blind to study hypotheses.

4.2.5  Child Measures

Child’s Report of Parental Behavior Inventory (CRPBI) [56] asks children to 
assess their parent’s parenting behaviors [57], and can be completed by chil-
dren aged eight years and older [58]. It has been used in pediatric weight control 
studies [59], as well as adapted to assess parent involvement and strictness in 
relation to dietary [20,21] and smoking behavior [60]. The inventory assesses 
three dimensions of parenting: acceptance vs. rejection, psychological control 
vs. autonomy, and firm vs. lax control. The 30 item version (CRPBI-30 [61]), 
which is a shortened version of the 108-item scale [62], was used in this study 
and includes the top ten items with the highest correlation within each dimen-
sion. Children rated each item on a 3-point Likert scale ranging from “like”, 
“somewhat like”, or “not like” their parent’s behavior. Children completed this 
measure for their mother and father’s parenting behaviors separately. Factor 
analysis demonstrated that each of the items loaded significantly on a single 
principle axis with 96%, 94%, and 87% of the variance respectively. The alpha 
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values for Acceptance, Psychological control, and Firm control have been pre-
viously reported as 0.75-0.73, 0.72-0.63, and 0.65-0.63 respectively [61]. The 
test-retest correlations ranged from 0.79-0.89. This inventory has been reported 
to have strong discriminative validity [63].

“Getting Along with My Parent” [64] is a 38-item questionnaire (19 items 
relating to the mother and 19 items for the father) that assesses the child’s ratings 
of the caregiver’s behaviors. The items map onto 2 dimensions, warmth/support 
and hostility. Examples of the warmth/support items include: “When you and 
your mother spend time talking or doing things together, how often does your 
mother: let you know she really cares about you; listens carefully to your point of 
view; acts supportive and understanding towards you; helps you do something 
that is important to you?” Examples of the hostility items include: “When you 
and your mother spend time talking or doing things together, how often does 
your mother: get angry at you; criticize your ideas; shout or yell because she is 
mad at you; insult or swear at you?” Four-point scales were used to assess parent 
behaviors from “a lot” to “not at all”. The items have been previously reported to 
have an internal consistency of 0.78 for the warmth scale and 0.79 for the hostil-
ity scale [65].

4.2.6  Parent Measures

Parent Report of Parental Behavior Inventory (PRPBI) is a 30-item measure that 
parallels the CRPBI-30 and was used to assess parent’s views of their own par-
enting behaviors towards the index child. This measure assesses the same three 
dimensions of parenting as the CRPBI, has the same scoring system, and has 
been used successfully in previous studies [66,67].

Raising Children Checklist (RCC) [68] is a simplified revision of Greenberger’s 
Raising Children Checklist [69], a standardized measure of parenting strategies 
that was based on Baumrind’s concepts of responsiveness and disciplinary con-
trol. This measure has been used in NICHD’s Study of Early Child Care and 
Youth Development [70] and was chosen for its brevity and apparent face valid-
ity with Baumrind’s dimensions of parenting. Three dimensions of parenting are 
obtained with this survey—firm (authoritative), harsh (authoritarian), and lax 
(permissive) parenting. These dimensions have been found to differentiate chil-
dren based on school adjustment, academic achievement, and behavioral prob-
lems [69]. Cronbach’s alpha for each of these dimensions were reported as 0.67, 
0.75, and 0.73 respectively.
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4.2.6.1  Anthropometrics

Child height and weight were obtained to determine BMI percentile and BMI 
z-scores. Weight was measured in kilograms to the nearest 0.1 kg on a Tanita 
Digital Scale (model WB-110A). Weight was measured twice and the average 
of the values was used for analysis. Height was measured using a portable Tanita 
stadiometer. Height was recorded to the nearest 0.1 cm for both trials, and the 
average of the 2 values used for analysis. Body mass index (BMI = [kg/m2]) 
was calculated and translated to BMI percentiles for age and sex using the CDC 
growth charts [71] and to standardized BMI z-scores (BMI-Z ) [72].

Several sociodemographic variables were included in this study: parent and 
child age and gender, parent race/ethnicity, marital status and educational level. 
In this sample, the primary racial/ethnic groups were Caucasian, Hispanic, and 
other. Maternal education was dichotomized into “some college or less” and 
“college degree or higher”. Marital status was dichotomized into “married or liv-
ing with significant other” and “widowed, divorced, separated or never married”.

4.2.6.2  Analysis

Descriptive statistics and correlations were completed using SAS, version 9.3. 
Distributions of the GPOS dimensions were not normally distributed for all 
dimensions except warmth/affection and support/sensitivity. As a result, medi-
ans and interquartile ranges were presented. Spearman’s correlations were used 
to determine correlations between the GPOS parenting dimensions and the 
MICS family functioning dimensions, child reports of parenting behaviors, and 
parent reports of parenting behaviors. Correlations between parenting dimen-
sions and parent demographics were also explored. Alpha level of 0.05 was used 
to determine significance.

4.3  RESULTS

The sample included 44 parent–child dyads. Mean child age was 10.0 years 
and two-thirds were female. Mean child BMI percentile was 98.2. The majority 
of parents were mothers with a mean age of 41.4 years. Most children lived in 
two parent households and about half of parents had a college degree or higher 
(Table 2). There were no significant differences in demographic characteristics 
between those families recruited in Rhode Island and California.
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TABLE 4.2  Child and parent demographics

Variable Percent or Means 
(S.D.) (n = 44)

Child characteristics

Sex

Male 34%

Female 66%

Age (years) 10.0 (1.3)

BMI percentile 98.2 (1.3)

BMI z-score 2.2 (0.3)

Parent characteristics

Sex

Male 5%

Female 95%

Race/ethnicity

White 52%

Hispanic 36%

Other 11%

Education

No degree 47%

Bachelor’s degree or higher 53%

Marital status

Married/living with significant other 77%

Widowed/divorced/Separated/never married 23%

Age (years) 41.4 (6.9)

BMI (kg/m2) 30.1 (5.8)

S.D. = Standard deviation.

Scores for the observed parenting dimensions ranged between 10 and 34 
(Table 3). Only five dimensions had a wide range of scores: warmth/affection, 
support/sensitivity, negative affect, detachment, and firm discipline/structure. 
Of these dimensions, the most commonly observed behaviors were warmth/
affection, support/sensitivity, and firm discipline/structure. All other parenting 
dimensions were not commonly observed during the videotaped family meals.
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TABLE 4.3  Range of observed parenting dimensions in the General Parenting Observational 
Scale

Mean (S.D.) Median (IQR) Range

Emotional Dimensions

Warmth and Affection 23.70 (6.49) 24.0 (9.5) 10-34

Support and Sensitivity 23.37 (5.28) 24.44 (6.43) 10-33

Negative Affect 10.99 (3.18) 10.0 (1.0) 10-30

Detachment 10.99 (3.42) 10.0 (0) 10-30

Behavioral Dimensions

Firm discipline/structure 12.95 (3.64) 12.0 (4.44) 10-29

Demands for maturity 10.52 (0.73) 10.0 (1.0) 10-13

Psychological control 10.09 (0.59) 10.0 (0) 10-14

Physical Control 10.05 (0.34) 10.0 (0) 10-12

Permissive 10.38 (1.14) 10.0 (0) 10-16

Neglect 10.13 (0.63) 10.0 (0) 10-14

Tapes were coded for 20 minutes. Tapes were divided into 10 two-minute intervals and coded for 
all 10 parenting dimensions. Summary scores for each dimension ranged from 10–50.
S.D. = Standard deviation.
IQR = Inter-Quartile Range.

Several parenting dimensions were highly correlated with the family function-
ing dimensions of the MICS (Table 4). Families who scored highly in warmth/
affection (GPOS) scored highly in affect management, interpersonal involve-
ment, and communication (MICS) (r = 0.39, 0.56, and 0.44, respectively). 
Support/sensitivity (GPOS) was also highly correlated with affect manage-
ment, interpersonal involvement, and communication (MICS) (r = 0.38, 0.55, 
and 0.45, respectively). High scores in negative affect (GPOS) were inversely 
correlated with affect management, interpersonal involvement, communica-
tion, behavior control and overall family functioning (MICS). In the behavioral 
dimensions, there was an inverse relationship between firm discipline/structure 
(GPOS) and the family functioning dimensions of affect management, behavior 
control, task accomplishment, and roles. Higher permissive scores in the GPOS 
were also negatively correlated with these dimensions.

When comparing observed parenting dimensions with self-report measures 
of parenting by children, there were fewer significant correlations. Only child 
report of warmth (“Getting along with my parent” survey) was inversely cor-
related with detachment (r = −0.41, p < 0.01). Parent reports of psychological 
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TABLE 4.4  Correlation between General Parenting Observational Scale and other measures of parenting and family functioning
Warmth/ 
Affection

Support/ 
Sensitivity

Negative 
Affect

Detach-
ment

Firm 
Discipline/ 

Structure

Maturity 
Demands

Psycholo-
gical 

Control

Physical 
Control

Permis-
siveness

Neglect

MICS:
Task Accomplishment 0.19 0.15 −0.20 −0.09 −0.31 −0.07 −0.28 −0.28 −0.36 −0.15

0.23 0.34 0.20 0.59 0.04 0.66 0.06 0.06 0.04 0.32

Communication 0.44 0.45 −0.40 −0.13 −0.23 0.16 −0.27 −0.27 −0.20 −0.31
<0.01 <0.01 <0.01 0.39 0.13 0.31 0.08 0.08 0.19 0.05

Affect Management 0.39 0.38 −0.44 −0.31 −0.32 0.04 −0.28 −0.28 −0.41 −0.39
0.01 0.01 <0.01 0.04 <0.03 0.81 0.07 0.07 <0.01 0.01

Interpersonal Involvement 0.56 0.55 −0.42 −0.14 −0.25 0.03 −0.27 −0.27 −0.38 −0.30
<0.001 <0.001 <0.01 0.36 0.11 0.84 0.08 0.08 0.01 0.05

Behavior Control 0.31 0.27 −0.30 −0.24 −0.35 0.07 −0.29 −0.29 −0.47 −0.38
0.05 0.08 0.05 0.12 0.02 0.64 0.07 0.07 0.001 0.01

Roles 0.50 0.56 −0.37 −0.32 −0.24 0.15 −0.29 −0.29 −0.37 −0.22
<0.001 <0.001 0.01 .04 0.12 0.34 0.06 0.06 0.01 0.17

Family Functioning 0.48 0.51 −0.40 −0.26 −0.34 −0.03 −0.27 −0.27 −0.38 −0.30
<0.01 <0.001 <0.01 0.09 0.02 0.85 0.08 0.08 0.01 0.05

Getting along with my parent:
Warmth −0.25 −0.29 −0.06 −0.41 −0.12 −0.19 −0.21 −0.21 0.09 −0.05

0.12 0.06 0.70 <0.01 0.46 0.24 0.18 0.18 0.58 0.75

Hostility 0.05 0.11 −0.19 −0.26 0.00 0.06 0.01 0.01 −0.002 −0.18
0.75 0.49 0.22 0.10 0.99 0.70 0.93 0.93 0.99 0.27

CRPBI:
Acceptance 0.19 0.05 −0.22 0.13 −0.14 0.08 −0.19 −0.19 −0.23 −0.25

0.24 0.77 0.17 0.41 0.39 0.61 0.24 0.24 0.14 0.12
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Warmth/ 
Affection

Support/ 
Sensitivity

Negative 
Affect

Detach-
ment

Firm 
Discipline/ 

Structure

Maturity 
Demands

Psycholo-
gical 

Control

Physical 
Control

Permis-
siveness

Neglect

Psychological Control −0.15 0.06 −0.11 −0.15 −0.01 −0.22 −0.24 −0.24 −0.04 −0.30
0.35 0.73 0.50 0.37 0.94 0.16 0.13 0.13 0.79 0.06

Firm Control −0.08 −0.00 0.08 −0.09 0.12 −0.14 0.04 0.04 −0.05 0.17

0.62 0.99 0.61 0.57 0.44 0.38 0.83 0.83 0.77 0.30
PRPBI:
Acceptance −0.18 −0.21 0.04 −0.01 0.06 −0.06 −0.20 −0.20 0.06 −0.11

0.26 0.18 0.80 0.96 0.70 0.73 0.21 0.21 0.71 0.49

Psychological Control −0.45 −0.38 0.25 0.28 0.32 0.00 0.27 0.27 0.36 0.16

<0.01 0.01 0.11 0.08 0.04 0.98 0.09 0.09 0.02 0.31
Firm Control −0.52 −0.48 0.19 0.25 0.25 −0.18 0.07 0.07 0.34 0.10

<0.001 0.001 0.22 0.11 0.11 0.27 0.65 0.65 0.03 0.52
Raising Children Checklist
Harsh −0.30 −0.22 0.02 −0.11 0.05 −0.20 −0.04 −0.04 −0.05 −0.20

0.05 0.16 0.88 0.49 0.73 0.21 0.81 0.81 0.77 0.20
Firm 0.05 0.09 −0.27 −0.15 −0.30 −0.09 −0.24 −0.24 −0.29 −0.29

0.75 0.56 0.09 0.33 0.05 0.56 0.13 0.13 0.07 0.06
Lax 0.11 0.11 0.08 0.27 0.36 0.29 0.01 0.01 0.27 0.18

0.48 0.48 0.60 0.09 0.02 0.07 0.94 0.94 0.08 0.25

Spearman’s correlation  was used to examine the correlation between the 10 dimensions of the GPOS and the MICS and several other child- or self-
report measures of parenting. “Getting along with my parent” and the CRPBI are child reports of parenting. The PRPBI and Raising Children Checklist 
ask parents to report on their parenting. Correlation coefficients (r) and p-values are presented.
MICS = Mealtime Family Interaction Coding System.
CRPBI = Child’s Report of Parental Behavior Inventory.
PRPBI = Parent Report of Parental Behavior Inventory.

TABLE 4.4  (Continued)
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control and firm control (PRPBI) and harsh parenting (Raising Children 
Checklist) were inversely correlated with observed measures of warmth/affec-
tion and support/sensitivity (GPOS). Interestingly, parents self-reporting 
higher firm (authoritative) parenting (Raising Children Checklist) were viewed 
as using less firm discipline on the GPOS (r = −0.30). However self-report of lax 
behaviors was positively correlated with firm discipline on the GPOS (r = 0.36). 
Similarly, psychological control and firm control (PRPBI) were both positively 
correlated with permissive behaviors on the GPOS.

Parent demographics were correlated with certain parenting dimensions. 
Parents with higher BMIs had lower warmth/affection (r = −0.38, p = 0.02) 
and support/sensitivity scores (r = −0.32, p = 0.05). Older parents had higher 
warmth/affection (r = 0.33, p = 0.04) and support/sensitivity scores (r = 0.42, 
p = 0.01). Parents with higher education also had higher warmth/affection 
scores (r = 0.33, p = 0.04).

4.4  DISCUSSION

The goal of this study was to develop a General Parenting Observational Scale 
that could be used to assess general parenting dimensions in the context of fam-
ily meals, and compare these dimensions to those captured in other observa-
tional and self-report measures of parenting and family functioning. Parenting 
dimensions were based on the four classic parenting styles [27,30] and more 
recent dimensions of interest, i.e., psychological control and structure. The most 
robust dimensions in the GPOS were warmth/affection, support/sensitivity, 
and firm discipline/structure. The emotional dimensions of warmth/affection 
and support/sensitivity were positively associated with the family functioning 
dimensions assessing interpersonal involvement, affect management, and com-
munication. Thus parents displaying high warmth, affection, and support for 
their child on the GPOS were also viewed as having good communication, effec-
tive and appropriate emotional displays, and being involved with or expressing 
empathy and concern for their child. Warmth/affection and support/sensitivity 
were also inversely correlated with parent self-report measures of harsher par-
enting behaviors. Thus it appears that the emotional dimensions of parenting 
were captured well in the GPOS.

With regards to the behavioral dimensions, firm discipline/structure in the 
GPOS was inversely correlated with affect management as well as behavior con-
trol and task accomplishment in the MICS. While on the surface this may seem 
contradictory and questions the validity of this GPOS parenting dimension, 
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these results may actually complement each other and provide us with a more 
complete picture of what is happening during the family meal. Parents who have 
to frequently make comments to remind children of the rules and provide a struc-
ture for their children so that they comply with these rules (coded as high dis-
cipline and structure on the GPOS) may appear to have low behavioral control 
of the situation on the MICS because of this constant reminding. Furthermore, 
they may have had to shift between several types of control styles to maintain this 
order (e.g., chaotic or laissez-faire as defined by the MICS), thus causing them to 
score low on the MICS. In a similar vein, the frequent reminders about rules may 
have caused parents to appear as if they were unable to maintain an organized 
meal with minimal disruptions, resulting in low scores for task accomplishment. 
The complexity of these family interactions may also explain the results for the 
GPOS dimension of permissiveness. Parents who were permissive on the GPOS 
could have had poor behavioral control of the mealtime situation and be unsuc-
cessful at completing the task of eating a meal with minimal disruptions. Thus 
parents who were permissive would have been categorized as having poor family 
functioning on the MICS, as was seen in this analysis. These results suggest that 
the parenting dimensions in the GPOS are related to the concepts captured by 
the MICS, but not completely overlapping. Overall, the GPOS focuses more on 
parent behaviors while the MICS takes the whole family and the child’s response 
to parent behaviors into account. As a result, the GPOS views the behavioral 
aspect of parenting from another angle, which may potentially complement the 
results of the MICS. A previous study noted no significant relationship between 
task accomplishment, behavior control and child BMI z-score [46]. Whether 
or not the dimensions of firm discipline/structure and permissiveness from the 
GPOS are related to child BMI remains to be seen. This type of analysis could 
highlight whether or not the behavioral aspects of parenting captured by the 
GPOS are providing us with additional information that is not captured in the 
MICS, thereby providing us with a more complete picture of the parenting and 
family dynamics during mealtimes.

It is interesting to note that the self-report measures were not as well corre-
lated with the observed parenting behaviors of the GPOS. It was not surprising 
to see that parents who were viewed as warm/affectionate as well as supportive/
sensitive to their child’s needs self-report that they did not engage in psychologi-
cally controlling or harsh parenting behaviors. However, observed behaviors of 
firm discipline, behavioral control, and structure on the GPOS were not self-
reported as such. Instead, these parents self-reported more lax parenting behav-
iors (as measured by the Raising Children’s Checklist). In addition, observed 
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permissive parenting behaviors were self-reported by parents as being more 
psychologically controlling and firm (PRPBI). When children reported on their 
parent’s behaviors, only detachment was inversely correlated with parent dis-
plays of warmth. There was no correlation between the behavioral dimensions 
of parenting as assessed by the GPOS or self-report measures. Thus, overall it 
appears that the emotional dimensions of parenting may be more accurately 
reported while behavioral dimensions may be subject to personal biases or social 
desirability. While a few studies have found poor correlations between parent 
and child reports of parenting behaviors [66,73], we are unaware of any study 
to date that has compared direct observation of parenting behaviors with par-
ent or child self-report measures of parenting. The results of our study highlight 
the potential difficulty in using self-report measures of parenting, and suggest 
that the emotional dimensions of parenting may be more accurately captured in 
these self-report measures than the behavioral dimensions of parenting.

In our analyses, we also found that parents with higher education, lower 
BMI scores, and older age scored higher on warmth/affection and support/sen-
sitivity. A few studies using self-report measures of parenting have found that 
authoritative parenting is associated with higher parental SES [17], and parents 
with higher levels of education were less likely to use controlling behaviors like 
coercion or overprotection [34]. Studies have reported that both demographic 
factors (like higher income and educational attainment [74]) and authoritative 
or supportive parenting [4] are associated with lower risk for obesity. Whether 
parenting mediates the relationship between demographic factors and child 
weight status has not been investigated. Given the correlation between certain 
parenting behaviors and SES/educational level, this relationship should be clari-
fied and may provide further evidence for targeting general parenting in future 
interventions.

While several of the dimensions captured in the General Parenting 
Observational Scale appear to be robust, there were a few limitations. First, the 
sample was relatively small and only conducted on overweight children and 
their parents, who were also primarily overweight. Many children also came 
from two parent families, where general parenting behaviors may be different 
than in single parent families. Validity of this measure should be tested in larger 
samples that include a broader range of marital statuses, weight categories, 
racial/ethnic and cultural groups, and educational backgrounds. Our ability to 
only record one family meal per subject may have also limited the generalizabil-
ity of our findings. However other groups have reported that one video record-
ing may be sufficient [49-51], and meals were re-recorded if the parent indicated 
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that the interactions or the meal itself was not typical. Finally, several dimen-
sions were relatively unobserved in this mealtime setting (psychological control, 
physical control, permissiveness, neglect), and it begs the question as to whether 
a different parent–child interaction setting should be used to assess a broader 
range of these general parenting behaviors. Other observational systems, like 
the Home Observation for Measurement of the Environment (HOME) [37] 
and Dyadic Parent Child Interaction Coding Scheme (DPICS) [38], have 
typically been used in play situations. But as children grow older and we assess 
parenting behaviors at this later time, play situations may not be developmen-
tally appropriate. Given that we are interested in using this scale to determine 
the relationship between general parenting and childhood obesity and other 
weight-related behaviors, the mealtime interaction seems to be an appropriate 
setting. However, we did not videotape and code other eating or activity related 
situations, like snack time, and the interactions found here may only be relevant 
to the meal time situation. Examination of this tools’ efficacy in other settings 
should be explored.

4.5  CONCLUSION

There is growing interest in the role of general parenting behaviors in the devel-
opment and potential treatment of childhood obesity. At this time several studies 
report that authoritative or supportive parenting behaviors are associated with 
lower risk of obesity [4,5] and improved eating behaviors [20,21]. However, 
there are still discrepancies reported in these relationships [6,19] and the use 
of self-report measures of parenting may be contributing to this discrepancy. 
While there is a role for self-report measures of parenting, particularly when a 
child reports on his/her parent’s behaviors and this is correlated with his/her 
developmental outcomes, these measures may still be limited by difficulties with 
understanding the selected concepts or recall bias. Many people also find it dif-
ficult to recognize how their own behaviors impact and are viewed by others. 
Therefore, an observational tool may provide a more objective or standardized 
means of measuring parenting. Since there are few observational assessments 
of general parenting, we developed the General Parenting Observational Scale 
to assess parent behaviors in a mealtime situation. It appears that the primary 
dimensions of warmth/affection, support/sensitivity, and firm discipline/
structure were robustly captured in this tool. Continued use of this tool among 
families with a wider age range of child weights and demographic variability will 
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help to determine the versatility of this tool. While observational methods may 
be more labor and time-intensive, it offers another standardized and possibly 
more objective means of assessing general parenting. This may result in more 
homogeneity in research results, allowing one to determine the true relationship 
between general parenting and obesity-related behaviors.

REFERENCES

1.	 Sleddens EF, Gerards SM, Thijs C, de Vries NK, Kremers SP. General parenting, 
childhood overweight and obesity-inducing behaviors: a review. Int J Pediatr Obes. 
2011;6(2–2):e12–27.

2.	 Faith MS, Van Horn L, Appel LJ, Burke LE, Carson JA, Franch HA, et al. Evaluating par-
ents and adult caregivers as “agents of change” for treating obese children: evidence for par-
ent behavior change strategies and research gaps: a scientific statement from the American 
Heart Association. Circulation. 2012;125(9):1186–207.

3.	 Pritchett R, Kemp J, Wilson P, Minnis H, Bryce G, Gillberg C. Quick, simple measures of 
family relationships for use in clinical practice and research. A systematic review Fam Pract. 
2011;28(2):172–87.

4.	 Rhee KE, Lumeng JC, Appugliese DP, Kaciroti N, Bradley RH. Parenting styles and over-
weight status in first grade. Pediatrics. 2006;117(6):2047–54.

5.	 Wake M, Nicholson JM, Hardy P, Smith K. Preschooler obesity and parenting styles of moth-
ers and fathers: Australian national population study. Pediatrics. 2007;120(6):e1520–7.

6.	 Agras WS, Hammer LD, McNicholas F, Kraemer HC. Risk factors for childhood over-
weight: a prospective study from birth to 9.5 years. J Pediatr. 2004;145(1):20–5.

7.	 Chen JL, Kennedy C. Factors associated with obesity in Chinese-American children. Pediatr 
Nurs. 2005;31(2):110–5.

8.	 Baranowski T, O’Connor T, Hughes S, Sleddens E, Beltran A, Frankel L, et al. Houston… 
We have a problem! Measurement of parenting. Child Obes. 2013;9(Suppl):S1–4.

9.	 Kremers S, Sleddens E, Gerards S, Gubbels J, Rodenburg G, Gevers D, et al. General and 
food-specific parenting: measures and interplay. Child Obes. 2013;9(Suppl):S22–31.

10.	 Darling N, Steinberg L. Parenting Style as Context: An Integrative Model. Psychol Bull. 
1993;113(3):487–96.

11.	 van der Horst K, Kremers S, Ferreira I, Singh A, Oenema A, Brug J. Perceived parenting style 
and practices and the consumption of sugar-sweetened beverages by adolescents. Health 
Educ Res. 2007;22(2):295–304.

12.	 Hennessy E, Hughes SO, Goldberg JP, Hyatt RR, Economos CD. Parent behavior and 
child weight status among a diverse group of underserved rural families. Appetite. 
2010;54(2):369–77.

13.	 Musher-Eizenman DR, Holub SC. Children’s eating in the absence of hunger: the role 
of restrictive feeding practices. In: Flamenbaum R, editor. Childhood obesity and health 
research. Hauppauge, NY, USA: Nova Science Publishers; 2006. p. 135–56.

14.	 Hughes SO, Power TG, Orlet FJ, Mueller S, Nicklas TA. Revisiting a neglected construct: 
parenting styles in a child-feeding context. Appetite. 2005;44(1):83–92.

 

http://www.crcnetbase.com/action/showLinks?crossref=10.3109%2F17477166.2011.566339
http://www.crcnetbase.com/action/showLinks?crossref=10.1542%2Fpeds.2006-3707
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.appet.2010.01.004
http://www.crcnetbase.com/action/showLinks?crossref=10.1089%2Fchi.2013.0026
http://www.crcnetbase.com/action/showLinks?crossref=10.1161%2FCIR.0b013e31824607ee
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.jpeds.2004.03.023
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0033-2909.113.3.487
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.appet.2004.08.007
http://www.crcnetbase.com/action/showLinks?crossref=10.1542%2Fpeds.2005-2259
http://www.crcnetbase.com/action/showLinks?crossref=10.1093%2Fher%2Fcyl080
http://www.crcnetbase.com/action/showLinks?crossref=10.1093%2Fher%2Fcyl080
http://www.crcnetbase.com/action/showLinks?crossref=10.1089%2Fchi.2013.0040


Development of the General Parenting Observational Scale 	 95

15.	 Hughes SO, Shewchuk RM, Baskin ML, Nicklas TA, Qu H. Indulgent feeding style and 
children’s weight status in preschool. J Dev Behav Pediatr. 2008;29(5):403–10.

16.	 Tovar A, Hennessy E, Pirie A, Must A, Gute DM, Hyatt RR, et al. Feeding styles and child 
weight status among recent immigrant mother-child dyads. Int J Behav Nutr Phys Act. 
2012;9:62.

17.	 Berge JM, Wall M, Bauer KW, Neumark-Sztainer D. Parenting characteristics in the home 
environment and adolescent overweight: a latent class analysis. Obesity (Silver Spring). 
2010;18(4):818–25.

18.	 Vereecken C, Legiest E, De Bourdeaudhuij I, Maes L. Associations between general parent-
ing styles and specific food-related parenting practices and children’s food consumption. 
Am J Health Promot. 2009;23(4):233–40.

19.	 De Bourdeaudhuij I, Te Velde SJ, Maes L, Perez-Rodrigo C, de Almeida MD, Brug J. General 
parenting styles are not strongly associated with fruit and vegetable intake and social-envi-
ronmental correlates among 11-year-old children in four countries in Europe. Public Health 
Nutr. 2009;12(2):259–66.

20.	 Kremers SP, Brug J, de Vries H, Engels RC. Parenting style and adolescent fruit consump-
tion. Appetite. 2003;41(1):43–50.

21.	 Pearson N, Atkin AJ, Biddle SJ, Gorely T, Edwardson C. Parenting styles, family structure 
and adolescent dietary behaviour. Public Health Nutr. 2010;13(8):1245–53.

22.	 Brotman LM, Dawson-McClure S, Huang KY, Theise R, Kamboukos D, Wang J, et al. Early 
childhood family intervention and long-term obesity prevention among high-risk minority 
youth. Pediatrics. 2012;129(3):e621–8.

23.	 Power TG, Sleddens EF, Berge J, Connell L, Govig B, Hennessy E, et al. Contemporary 
research on parenting: conceptual, methodological, and translational issues. Child Obes. 
2013;9(Suppl):S87–94.

24.	 Taylor A, Wilson C, Slater A, Mohr P. Parent- and child-reported parenting. Associations 
with child weight-related outcomes Appetite. 2011;57(3):700–6.

25.	 Haines J, Neumark-Sztainer D, Hannan P, Robinson-O’Brien R. Child versus parent report 
of parental influences on children’s weight-related attitudes and behaviors. J Pediatr Psychol. 
2008;33(7):783–8.

26.	 Masse LC, Watts AW. Stimulating innovations in the measurement of parenting constructs. 
Child Obes. 2013;9(Suppl):S5–13.

27.	 Baumrind D. Child care practices anteceding three patterns of preschool behavior. Genet 
Psychol Monogr. 1967;75(1):43–88.

28.	 Becker WC, Peterson DR, Luria Z, Shoemaker DJ, Hellmer LA. Relations of factors 
derived from parent-interview ratings to behavior problems of five-year-olds. Child Dev. 
1962;33:509–35.

29.	 Shaefer ES. A circumplex model for maternal behavior. J Abnormal Soc Psychol. 1959;59: 
226–35.

30.	 Maccoby E, Martin J. Socialization in the Context of the Family: Parent–child Interaction. 
In: Hetherington E, editor. Handbook of Child Psychology: Socialization, Personality and 
Social Development. New York: Wiley; 1983. p. 1–101.

31.	 Barber BK. Parental psychological control: revisiting a neglected construct. Child Dev. 
1996;67(6):3296–319.

 

http://www.crcnetbase.com/action/showLinks?crossref=10.1097%2FDBP.0b013e318182a976
http://www.crcnetbase.com/action/showLinks?crossref=10.1017%2FS1368980008002930
http://www.crcnetbase.com/action/showLinks?crossref=10.1017%2FS1368980008002930
http://www.crcnetbase.com/action/showLinks?crossref=10.1089%2Fchi.2013.0038
http://www.crcnetbase.com/action/showLinks?crossref=10.2307%2F1131780
http://www.crcnetbase.com/action/showLinks?crossref=10.1186%2F1479-5868-9-62
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2FS0195-6663%2803%2900038-2
http://www.crcnetbase.com/action/showLinks?crossref=10.1038%2Foby.2009.324
http://www.crcnetbase.com/action/showLinks?crossref=10.1017%2FS1368980009992217
http://www.crcnetbase.com/action/showLinks?crossref=10.1093%2Fjpepsy%2Fjsn016
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2Fh0041114
http://www.crcnetbase.com/action/showLinks?crossref=10.4278%2Fajhp.07061355
http://www.crcnetbase.com/action/showLinks?crossref=10.1542%2Fpeds.2011-1568
http://www.crcnetbase.com/action/showLinks?crossref=10.1089%2Fchi.2013.0041


96	 Pediatric Behavioral Nutrition Factors

32.	 Slater MA, Power TG. Multidimensional assessment of parenting in single-parent families. 
In: Vincent JP, editor. Advances in Family Intervention, Assessment and Theory. Greenwich, 
CT, USA: JAI Press; 1987. p. 197–228.

33.	 Carr A, Pike A. Maternal scaffolding behavior: links with parenting style and maternal edu-
cation. Dev Psychol. 2012;48(2):543–51.

34.	 Sleddens EF, O’Connor TM, Watson KB, Hughes SO, Power TG, Thijs C, et al. Development 
of the Comprehensive General Parenting Questionnaire for caregivers of 5–13 year olds. Int 
J Behav Nutr Phys Act. 2014;11:15.

35.	 Otten R, Harakeh Z, Vermulst AA, Van den Eijnden RJ, Engels RC. Frequency and quality 
of parental communication as antecedents of adolescent smoking cognitions and smoking 
onset. Psychol Addict Behav. 2007;21(1):1–12.

36.	 Rodenburg G, Kremers SP, Oenema A, van de Mheen D. Psychological control by parents is 
associated with a higher child weight. Int J Pediatr Obes. 2011;6(5–6):442–9.

37.	 Caldwell BM, Bradley RH. Home Observation for Measurement of the Environment 
(HOME) - Revised Edition. Little Rock, Arkansas: University of Arkansas; 1984.

38.	 Eyberg S.M., Bessmer J., Newcomb K., Edwards D., and Robinson E.A. Dyadic Parent–child 
Interaction Coding Scheme II:A manual. April, 2009 [http://​pcit.​phhp.​ufl.​edu/​measures/​
dpics%20​%283rd%20​edition%29%20​manual%20​version%20​3.​07.​pdf]

39.	 Drucker RR, Hammer LD, Agras WS, Bryson S. Can mothers influence their child’s eating 
behavior? J Dev Behav Pediatr. 1999;20(2):88–92.

40.	 Klesges RC, Coates TJ, Brown G, Sturgeon-Tillisch J, Moldenhauer-Klesges LM, Holzer 
B, et al. Parental influences on children’s eating behavior and relative weight. J Appl Behav 
Anal. 1983;16(4):371–8.

41.	 Koivisto UK, Fellenius J, Sjoden PO. Relations between parental mealtime practices and 
children’s food intake. Appetite. 1994;22(3):245–57.

42.	 McKenzie TL, Sallis JF, Nader PR, Patterson TL, Elder JP, Berry CC, et al. BEACHES: 
an observational system for assessing children’s eating and physical activity behaviors and 
associated events. J Appl Behav Anal. 1991;24(1):141–51.

43.	 Orrell-Valente JK, Hill LG, Brechwald WA, Dodge KA, Pettit GS, Bates JE. “Just three more 
bites”: an observational analysis of parents’ socialization of children’s eating at mealtime. 
Appetite. 2007;48(1):37–45.

44.	 Hughes SO, Patrick H, Power TG, Fisher JO, Anderson CB, Nicklas TA. The impact 
of child care providers’ feeding on children’s food consumption. J Dev Behav Pediatr. 
2007;28(2):100–7.

45.	 Moens E, Braet C, Soetens B. Observation of family functioning at mealtime: a com-
parison between families of children with and without overweight. J Pediatr Psychol. 
2007;32(1):52–63.

46.	 Berge JM, Jin SW, Hannan P, Neumark-Sztainer D. Structural and interpersonal character-
istics of family meals: associations with adolescent body mass index and dietary patterns. J 
Acad Nutr Diet. 2013;113(6):816–22.

47.	 Epstein LH, Valoski A, Koeske R, Wing RR. Family-based behavioral weight control in 
obese young children. J Am Diet Assoc. 1986;86(4):481–4.

48.	 Epstein LH, Wing RR. Behavioral treatment of childhood obesity. Psychol Bull. 
1987;101(3):331–42.

 

http://pcit.phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%20version%203.07.pdf
http://pcit.phhp.ufl.edu/measures/dpics%20%283rd%20edition%29%20manual%20version%203.07.pdf
http://www.crcnetbase.com/action/showLinks?crossref=10.1093%2Fjpepsy%2Fjsl011
http://www.crcnetbase.com/action/showLinks?crossref=10.1186%2F1479-5868-11-15
http://www.crcnetbase.com/action/showLinks?crossref=10.1186%2F1479-5868-11-15
http://www.crcnetbase.com/action/showLinks?crossref=10.1901%2Fjaba.1991.24-141
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.jand.2013.02.004
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.jand.2013.02.004
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0893-164X.21.1.1
http://www.crcnetbase.com/action/showLinks?crossref=10.1097%2F00004703-199904000-00003
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2Fj.appet.2006.06.006
http://www.crcnetbase.com/action/showLinks?crossref=10.3109%2F17477166.2011.590203
http://www.crcnetbase.com/action/showLinks?crossref=10.1901%2Fjaba.1983.16-371
http://www.crcnetbase.com/action/showLinks?crossref=10.1901%2Fjaba.1983.16-371
http://www.crcnetbase.com/action/showLinks?crossref=10.1097%2F01.DBP.0000267561.34199.a9
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2Fa0025888
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0033-2909.101.3.331
http://www.crcnetbase.com/action/showLinks?crossref=10.1006%2Fappe.1994.1023


Development of the General Parenting Observational Scale 	 97

49.	 Stark LJ, Jelalian E, Powers SW, Mulvihill MM, Opipari LC, Bowen A, et al. Parent 
and child mealtime behavior in families of children with cystic fibrosis. J Pediatr. 
2000;136(2):195–200.

50.	 Powers SW, Patton SR, Byars KC, Mitchell MJ, Jelalian E, Mulvihill MM, et al. Caloric 
intake and eating behavior in infants and toddlers with cystic fibrosis. Pediatrics. 
2002;109(5):E75–5.

51.	 Stark LJ, Jelalian E, Mulvihill MM, Powers SW, Bowen AM, Spieth LE, et al. Eating in 
preschool children with cystic fibrosis and healthy peers: behavioral analysis. Pediatrics. 
1995;95(2):210–5.

52.	 Belsky J, Crnic K, Woodworth S. Personality and parenting: exploring the mediating role of 
transient mood and daily hassles. J Pers. 1995;63(4):905–29.

53.	 Epstein NB, Bishop DS, Levin S. The McMaster Model of family functioning. Journal of 
Marriage and Family Counseling. 1978;4:19–31.

54.	 Dickstein S, Hayden L, Schiller M, Seifer R, San Antonio W. Providence Family Study. 
Family Mealtime Interaction coding system. Unpublished coding manual. Brown University 
School of Medicine. Providence, RI, USA: Bradley Hospital; 1994.

55.	 Hayden L, Schiller M, Dickstein S, Seifer R, Sameroff A, Miller I, et al. Levels of family 
assessment I: Family, marital and parent–child interaction. J Fam Psychol. 1998;12:7–22.

56.	 Schaefer E. Children’s reports of parental behavior: an inventory. Child Dev. 1965;36:413–24.
57.	 Armentrout J, Burger G. Children’s reports of parental child-rearing behavior at five grade 

levels. Dev Psychol. 1972;7:44–8.
58.	 Mann BJ, Sanders S. Child dissociation and the family context. J Abnorm Child Psychol. 

1994;22(3):373–88.
59.	 Stein RI, Epstein LH, Raynor HA, Kilanowski CK, Paluch RA. The influence of parenting 

change on pediatric weight control. Obes Res. 2005;13(10):1749–55.
60.	 den Exter Blokland EA, Hale 3rd WW, Meeus W, Engels RC. Parental support and control and 

early adolescent smoking: a longitudinal study. Subst Use Misuse. 2007;42(14):2223–32.
61.	 Schludermann S, Schludermann E. Questionnaire for Children and Youth (CRPBI-30). 

Winnipeg: University of Manitoba; 1988.
62.	 Schludermann E, Schludermann S. Replicability of factors in Children’s Report of Parent 

Behavior (CRPBI). J Psychol. 1970;76:239–49.
63.	 Locke LM, Prinz RJ. Measurement of parental discipline and nurturance. Clin Psychol Rev. 

2002;22(6):895–929.
64.	 Conger RD, Ge X. Conflict and cohesion in parent-adolescent relations: Changes in 

emotional expression from early to mid-adolescence. In: Cox M, Brooks-Gunn J, editors. 
Conflict and cohesion in families: Causes and consequences. Mahwah, NJ: Erlbaum; 1999. 
p. 185–206.

65.	 Conger RD, Wallace LE, Sun Y, Simons RL, McLoyd VC, Brody GH. Economic pressure 
in African American families: a replication and extension of the family stress model. Dev 
Psychol. 2002;38(2):179–93.

66.	 Schwarz JC, Barton-Henry ML, Pruzinsky T. Assessing child-rearing behaviors: a com-
parison of ratings made by mother, father, child, and sibling on the CRPBI. Child Dev. 
1985;56(2):462–79.

67.	 Tien JY, Roosa M, Michaels M. Agreement between parent and child reports of parental 
behaviors. J Marriage Fam. 1994;56(2):341–55.

 

http://www.crcnetbase.com/action/showLinks?crossref=10.1080%2F10826080701690664
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2FS0022-3476%2800%2970101-6
http://www.crcnetbase.com/action/showLinks?crossref=10.1111%2Fj.1752-0606.1978.tb00537.x
http://www.crcnetbase.com/action/showLinks?crossref=10.1111%2Fj.1752-0606.1978.tb00537.x
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2Fh0032701
http://www.crcnetbase.com/action/showLinks?crossref=10.1542%2Fpeds.109.5.e75
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0012-1649.38.2.179
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0012-1649.38.2.179
http://www.crcnetbase.com/action/showLinks?crossref=10.1007%2FBF02168080
http://www.crcnetbase.com/action/showLinks?crossref=10.1080%2F00223980.1970.9916845
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0893-3200.12.1.7
http://www.crcnetbase.com/action/showLinks?crossref=10.1038%2Foby.2005.213
http://www.crcnetbase.com/action/showLinks?crossref=10.1016%2FS0272-7358%2802%2900133-2
http://www.crcnetbase.com/action/showLinks?crossref=10.1111%2Fj.1467-6494.1995.tb00320.x
http://www.crcnetbase.com/action/showLinks?crossref=10.2307%2F353104


98	 Pediatric Behavioral Nutrition Factors

68.	 Shumow L, Vendell D, Posner J. Harsh, firm, and permissive parenting in low-income fami-
lies: Relations to children’s academic achievement and behavioral adjustments. J Fam Issues. 
1998;19:483–507.

69.	 Greenberger E, Goldberg W. Work, Parenting, and the Socialization of Children. Dev 
Psychol. 1989;25:22–35.

70.	 NICHD Study of Early Child Care and Youth Development https://​www.​nichd.​nih.​gov/​
research/​supported/​seccyd/​Pages/​overview.​aspx#instruments

71.	 Ogden CL, Kuczmarski RJ, Flegal KM, Mei Z, Guo S, Wei R, et al. Centers for Disease 
Control and Prevention 2000 growth charts for the United States: improvements to the 
1977 National Center for Health Statistics version. Pediatrics. 2002;109(1):45–60.

72.	 Kuczmarski RJ, Ogden CL, Grummer-Strawn LM, Flegal KM, Guo SS, Wei R, et al. CDC 
growth charts: United States. Adv Data. 2000;314:1–27.

73.	 Huver RM, Engels RC, Vermulst AA, de Vries H. Bi-directional relations between anti-
smoking parenting practices and adolescent smoking in a Dutch sample. Health Psychol. 
2007;26(6):762–8.

74.	 Ogden CL, Lamb MM, Carroll MD, Flegal KM. Obesity and socioeconomic status in chil-
dren and adolescents: United States, 2005–2008. NCHS Data Brief. 2010;51:1–8.

 

https://www.nichd.nih.gov/research/supported/seccyd/Pages/overview.aspx#instruments
https://www.nichd.nih.gov/research/supported/seccyd/Pages/overview.aspx#instruments
http://www.crcnetbase.com/action/showLinks?crossref=10.1542%2Fpeds.109.1.45
http://www.crcnetbase.com/action/showLinks?crossref=10.1177%2F019251398019005001
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0012-1649.25.1.22
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0012-1649.25.1.22
http://www.crcnetbase.com/action/showLinks?crossref=10.1037%2F0278-6133.26.6.762


Mealtime Behavior Among 
Siblings and Body Mass 
Index of 4–8 Year Olds:  
A Videotaped 
Observational Study

Rana H. Mosli, Alison L. Miller, Niko Kaciroti, 
Karen E. Peterson, Katherine Rosenblum,  
Ana Baylin, and Julie C. Lumeng

C H A P T E R  5

© Mosli et al. 2015. “Mealtime Behavior Among Siblings And Body Mass Index Of 4–8 Year Olds: A Videotaped 
Observational Study.” International Journal of Behavioral Nutrition and Physical Activity, 2015, 12:94; DOI: 
10.1186/s12966-015-0256-7. This work is licensed to the public under the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0).

5.1  INTRODUCTION

Childhood obesity continues to be a public health concern [1]. Family-based 
interventions have shown promise for childhood obesity prevention, though as 
with other obesity intervention strategies, effects tend to be modest [2]. Careful 
examination of interaction patterns between family members that may con-
tribute to childhood obesity risk could provide novel targets for refining and 
strengthening the effectiveness of family-based interventions. The family meal-
time is often used as a venue for studying family interaction patterns and has also 
been a key focus of childhood obesity prevention programs [3–5]. Most studies 
examining features of family mealtimes and childhood obesity have focused on 
mother-child interactions or the mealtime environment [5–11]. There is a lack 
of understanding of how siblings interact during mealtimes and how different 
interaction patterns relate to child body mass index (BMI).

http://creativecommons.org/licenses/by/4.0
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FIGURE 5.1  Path model showing path coefficients for associations between index child’s birth 
order, sibling’s sex, total encouragements delivered to index child from sibling, and index child’s 
BMI z-score. * p ≤ 0.05 ** p ≤ 0.01 † p ≤ 0.1

Interactions between siblings during childhood can influence development 
and behavior [12] through caregiving and role modeling interactions [12–
14]. During mealtimes, sibling caregiving or role modeling behaviors may be 
observed as encouragements to eat. Although some studies found that mothers 
encourage their children to eat as a response to lower child BMI [15], others 
suggest that maternal encouragement to eat is a predictor of child weight status, 
such that encouragements to eat may override the child’s ability to respond to 
internal satiety cues and lead to increased risk of obesity or obesity-promoting 
eating behaviors [10, 16, 17]. Mothers encouraging children to eat has been a 
frequent target for obesity prevention efforts. However, we have been unable to 
identify any published studies examining the potential role of siblings encourag-
ing a child to eat in shaping children’s eating behavior and obesity risk.

The child’s birth order and sex of siblings shape the nature of interactions 
between the siblings [12]. Older siblings and sisters more often act as caregiv-
ers and role models for their siblings than do younger siblings and brothers and 
thus may be more likely to encourage their siblings to eat [12, 14, 18]. We and 
others have previously reported that children who are the youngest in a sibship 
are more likely to be obese [19–22] and that having a sister, compared with a 
brother, is associated with greater likelihood of being overweight [23, 24]. Prior 
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work has not yet identified a mechanism for this association [19, 20, 24]. The 
objective of this study was therefore to test the hypothesis that encouragement 
to eat initiated by older siblings and sisters is an underlying process for the asso-
ciation of being a younger sibling and having a sister with higher BMI.

5.2  METHODS

5.2.1  Participants and Procedures

The study sample includes 301 child-mother dyads recruited through Head 
Start programs in South Central Michigan. Head Start is a federally funded pre-
school program for low-income, high-risk families in the United States (US). 
Participants were drawn from a longitudinal cohort initiated in 2009 to inves-
tigate associations between stress and eating among low-income children. 
Children described in this study were between the ages of 4 and 8 years at the 
time of data collection. Inclusion criteria were: caregiver is fluent in English and 
does not have a college degree; and child is not in foster care, has no serious 
medical problems or history of food allergies and was born at ≥ 35 weeks gesta-
tion without significant perinatal or neonatal complications. For this analysis 
we only included children who were living with their biological mothers (as 
this represents the majority of this sample), who were living with only one sib-
ling, and who had complete data on all variables (n = 102). Of those 102 chil-
dren, we only included index children whose siblings were at least a year old 
(n = 86) on the premise that the processes via which infants may influence eating 
behavior of siblings could be fundamentally different. Mothers provided writ-
ten informed consent for themselves and for their children. The University of 
Michigan Institutional Review Board approved this study.

During two study visits, mothers completed questionnaires, and trained 
staff members obtained child anthropometry. Three videotaped home meal-
time observations were completed for each family. Each mother was asked to 
record three routine evening meals within a single week. Research assistants 
called each mother after the meal to obtain information regarding individuals 
present. These family mealtime observations (FMOs) followed standard proce-
dures that have been previously described [25].

For the present study, inclusion criteria for the FMO videotape included that 
the index child (IC) was eating with his/her sibling, and that the IC was not eat-
ing with other children in addition to the sibling. We systematically selected one 
of the three FMO videos for each IC. We started video selection with the second 
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FMO video on the premise that we would expect families to be more acclimated 
to the camera by the second home observation. If the second FMO video did 
not meet the inclusion criteria, we then assessed the third FMO video; if the 
third FMO video did not meet inclusion criteria, we assessed the first FMO 
video. After assessment of the FMO videos for each IC, a final sample of 75 
index children was identified (8 from the first FMO, 55 from the second FMO, 
and 12 from the third FMO). The sample included in this analysis (n = 75) did 
not differ from the sample not included (n = 226) with regard to child sex, child 
race/ethnicity, birth weight z-score, and maternal age.

5.2.2  Measures

5.2.2.1 Demographic Characteristics

Mothers reported information regarding IC’s birthdate, sex, and race/ethnic-
ity (dichotomized for this report as non-Hispanic white vs. not) and mother’s 
birthdate and years of education (dichotomized as more than or equal to a high 
school education vs. not). Birthdates and dates of visits were used to calculate 
child and maternal age.

5.2.3  Sibling Characteristics and Birth Order

For each individual living in the household, as well as for each individual on the 
FMO videotapes, mothers reported age, sex, and relationship to the IC. This 
information was used to determine the IC’s birth order (i.e., younger sibling vs. 
older sibling) and characteristics of the siblings.

5.2.4  Coding of Interactions between Index Child and Sibling

To evaluate mealtime sibling behaviors that may be most relevant to child obe-
sity risk, we developed a coding scheme based on Bob and Tom’s Method of 
Assessing Nutrition (BATMAN) [10]. The BATMAN is an observational 
assessment used to evaluate parental behavior around food [10]. Although 
restrictive feeding behaviors are part of the BATMAN, we did not code these 
behaviors as they were not observed to occur between siblings with meaningful 
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frequency. Although the BATMAN distinguishes between physical and verbal 
encouragements to eat, we did not observe frequent physical encouragements 
to eat between siblings and therefore focused our coding scheme on verbal 
encouragements to eat. The BATMAN defines verbal encouragements to eat as 
suggesting, demanding, directing, and making positive statements about food. 
We adapted some of the operational definitions to be consistent with theoreti-
cally important features of sibling interactions (i.e., parent-like interactions or 
“complementarity” and peer-like interactions or “reciprocity”) [12]. For exam-
ple, food offers (representing complementarity) and statements about eating/
finishing the food (representing reciprocity) were counted as verbal encourage-
ments to eat.

Encouragements to eat delivered by the sibling and directed to the IC were 
coded in 5-min intervals from the videos. Ten percent of the videos were double 
coded and inter-rater reliability by intraclass correlation coefficient exceeded 
0.80. Number of encouragements was summed across intervals to create the 
variable “total encouragements delivered to IC by sibling”.

5.2.5  Mealtime Maternal Presence

Siblings interact differently when their mother is present [26, 27]. In order to 
adjust for maternal presence, we coded whether the mother was sitting with the 
siblings during the meal in each 5-min interval (yes vs. no for each interval). 
Inter-rater reliability computed as Cohen’s kappa was 1.00. We created the vari-
able “proportion of intervals in which mother is present” by dividing the total 
number of intervals in which the mother was sitting with the siblings by the total 
number of intervals.

5.2.6  Anthropometry

Staff members measured index children’s weight and height during study visits 
using standardized procedures. BMI was calculated and age and sex specific BMI 
z-score (BMIz) for the IC was calculated based on the US Centers for Disease 
Control and Prevention reference growth curves [28]. Mothers reported the 
IC’s birth weight, which was converted to z-scores based on National Centers 
for Health Statistics Natality Datasets [29]. Birth weight z-scores were missing 
and were imputed for 26 subjects using multiple imputation.
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5.2.7  Statistical Analysis

We conducted statistical analysis using Stata version 13 (StataCorp. 2013. Stata 
Statistical Software: Release 13. College Station, TX: StataCorp LP). First, we 
calculated descriptive statistics for sample characteristics. Then, to test our 
hypothesis that encouragements to eat from the sibling is a mediating variable in 
the association of IC’s birth order and the sibling’s sex with IC’s BMIz, we con-
ducted path analysis, which is an extension of the regression model comprised 
only of directly observed variables [30]. We ran our path model testing associa-
tions between IC’s birth order, the sibling’s sex, encouragements to eat directed 
to the IC from the sibling, and IC’s BMIz. We included the binary variables 
IC’s birth order (with “older sibling” as the reference category) and sibling’s sex 
(with “male” as the reference category) as predictors in the model. A Poisson 
distribution was used to model the mediating count variable “total encourage-
ments delivered to IC from sibling”, and “number of meal intervals” was set as 
the offset variable to account for variations in length of the meal. The model was 
adjusted for maternal presence (i.e., proportion of intervals in which mother is 
present), sibling’s age, and the IC’s birth weight z-score. For all statistical analy-
ses, significance level was set at 0.05.

5.3  RESULTS

Mean IC age was 5.3 years (± SD 0.8), and about half (50.70 %) were male 
(Table 1). Path analysis showed that the IC being the younger sibling in the dyad, 
as opposed to the older sibling, was associated with receiving more encourage-
ments to eat from the sibling (β: 0.93, 95 % CI: 0.59, 1.26, p < 0.0001). The IC 
having a sister as opposed to a brother was not directly associated with the IC 
receiving more encouragements to eat from the sibling (β: 0.18, 95 % CI: −0.09, 
0.47, p = 0.20). The IC receiving more encouragements to eat from the sibling 
was associated with lower IC BMIz (β: −0.06, 95 % CI: −0.12, 0.00, p = 0.05). 
There was a marginally significant direct positive association between the IC 
being the younger sibling in the sibling dyad and the IC’s BMIz (β: 0.81, 95 % 
CI: −0.82, 1.70, p = 0.08). There was no direct association of the IC having a 
sister, as opposed to a brother, with the IC’s BMIz (β: 0.27, 95 % CI: −0.17, 0.72, 
p = 0.23) (Fig. 1).
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TABLE 5.1  Sample characteristicsa

Total n = 75

Index child age, M(SD) 5.33 (0.79)

Index child sex, n (%)

Male 38 (50.70)

Female 37 (49.30)

Index child race/ethnicity, n (%)

Non-Hispanic white 44 (58.70)

Hispanic or not white 31 (41.30)

Maternal age, M (SD) 30.85 (6.73)

Maternal education, n (%)

≤ High school education 31 (41.3)

> High school education 44 (58.7)

Sibling age, M (SD) 6.14 (3.49)

Sibling  sex, n (%)

Male 37 (49.3)

Female 38 (50.7)

Index child birth order, n (%)

Younger sibling 41 (54.7)

Older sibling 34 (45.3)

Total encouragements delivered to index child from sibling, M(SD) 2.81 (3.93)

Proportion of intervals in which  mother  is present, M(SD) 0.86 (0.30)

Index child BMI z-score, M(SD) 0.81 (1.08)

Index child birth weight z-score, M(SD) −0.22 (1.03)

aTable showing means (M) and standard deviations  (SD) or counts (n) and percentages (%)

5.4  DISCUSSION

Findings from this study did not support our hypothesized conceptual model 
that receiving more encouragements to eat from a sibling is an underlying pro-
cess for the association between having an older sibling or a sister with higher 
child BMIz. However, our results do provide support for our hypothesis that 
siblings play an important role in the family mealtime environment.

 



106	 Pediatric Behavioral Nutrition Factors

Our study suggests that birth order is associated with the number of encour-
agements a child receives from his/her sibling, with younger siblings receiv-
ing more encouragements to eat from their older siblings. We did not detect a 
statistically significant association between having a sister and receiving more 
encouragements to eat, though the direction of association was in the expected 
direction. In summary, in consensus with some of the available literature on 
sibling interactions in other domains, we found that older siblings may act as 
potent caregivers and role models during mealtimes [12, 14, 18]. These novel 
findings regarding how siblings interact around food may contribute to better 
understanding of how families function during mealtimes.

Contrary to our hypothesis that encouragements to eat directed to the IC 
from the sibling would be positively associated with the IC’s BMIz, we found 
that encouragements to eat directed to the IC from the sibling was associated 
with the IC having a lower BMIz. We had based our hypothesis on reports that 
encouragement to eat from mother to child was positively associated with child 
overweight [10, 16, 17]. However, others have reported that controlling mater-
nal feeding practices (including encouragement to eat) are inversely associated 
with child BMI and are a reaction to the child’s weight status [15, 31–33]. It is 
thus not fully understood whether controlling feeding behaviors and encourage-
ments to eat by parents are associated with lower concurrent BMI, or whether 
they may predict increases in BMI prospectively [6–8, 15, 31, 34]. Since moth-
ers may encourage children who are perceived to be thinner or have a poorer 
appetite to eat more [15, 32], it is plausible that this kind of feeding behavior 
might over time reduce the child’s ability to self-regulate intake in response to 
satiety cues and eventually lead to excessive weight gain [6–8]. Whether or not 
this is the case with regard to the association between encouragements from sib-
lings and child BMI is unknown. However, our data suggest that cross-section-
ally, older siblings may be imitating their mothers and encouraging siblings who 
are thinner to eat more. Prospective studies are needed to better establish the 
direction of this association.

Strengths of this study include the use of an observational assessment of 
interactions between siblings during a naturalistic mealtime setting. Limitations 
of this study include the small sample size, which might have restricted our abil-
ity to detect significant associations. Generalizability of our findings may be 
limited, given that the study cohort only included low-income Head Start fami-
lies. Furthermore, the study design does not allow us to infer causality or test 
whether associations may be bidirectional.
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5.5  CONCLUSION

Including multiple family members in child obesity programs can be associated 
with more positive outcomes [2]; including siblings as part of family-based pro-
grams represents a novel approach. Future studies are needed to further explore 
the role of siblings in feeding and the effect of including them in obesity preven-
tion interventions.
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7.1  INTRODUCTION

Overweight and obesity pose significant health problems for children and ado-
lescents [1]. Childhood obesity rates have tripled in the past three decades [2]. 
These rates are even higher for low-income and minority children [3]. It is well 
recognized that parents play a fundamental role in shaping the trajectory of eating 
behaviors in children and thus the development of overweight [4]. Increasingly, 
parenting styles and practices have been associated with child intake and obesity 
[5]. Childhood obesity has been linked to both highly controlling and highly 
indulgent parenting in the eating and non-eating domains [4-6]. Researchers 
have suggested that these parenting practices can interfere with children’s self-
regulation of caloric intake, therefore increasing their obesity risk [7].

Currently, researchers and practitioners advocate the use of responsive feed-
ing practices to minimize the likelihood of childhood obesity [8-11]. Responsive 
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feeding, during the preschool years, is characterized by caregiver guidance and 
recognition of the child’s cues of hunger and satiety. Nonresponsive feeding is 
characterized by a lack of reciprocity between parent and child, with the care-
giver taking excessive control of the feeding situation (forcing, pressuring, or 
restricting food intake), the child controlling the feeding situation (indulgent 
feeding), or low levels of caregiver involvement (uninvolved feeding) [8-11]. 
Other feeding practices that researchers and practitioners encourage (mostly 
to increase child consumption of fruits and vegetables) include: 1) present-
ing novel foods frequently to encourage liking [12]; 2) encouraging interest in 
new foods through conversation and granting children opportunities to explore 
foods [13]; 3) enthusiastic modeling of healthy food consumption [14]; and 
4) facilitating the development of independent eating skills and not overem-
phasizing table manners [15]. Based upon some of this literature, the American 
Academic of Pediatrics recommended that parents of young children: “provide 
a healthy array of foods in the correct portion size and allow children to decide 
what and how much to eat from what they are offered [16].”

Despite these recommendations, few observational studies have examined 
the degree to which parents adopt responsive feeding behaviors, especially in 
low-income, minority samples-populations at high risk for childhood obesity 
[3]. In a systematic review of responsive feeding and child weight published 
in 2011, most studies relied on parent-report measures [17]. Only four stud-
ies employed observational measures, and two were studies of mothers and 
infants [18,19]. Similarly, Lumeng and colleagues [20], in 2012, noted that 
“Since 1981, the few studies that have evaluated maternal feeding style by direct 
observation in association with child weight status have included only ~200 
child participants and > 80% of these participants have been white” (p. 640). 
The reliance on questionnaires is problematic for several reasons—social desir-
ability, under-reporting of negative interactions, parents’ limited awareness of 
their own behavior, and problems in recall [21-25]. Haycraft and Blissett [26], 
for example, found that mothers’ reports of their own feeding practices showed 
no significant correlations with observed feeding behavior (although some cor-
relations for fathers were significant).

Given than child obesity rates differ as a function of child ethnicity and gen-
der [1,3], a second issue concerns differences in maternal feeding practices as a 
function of maternal ethnicity, child gender, and child weight status. Previous 
research on these three variables is limited and inconsistent. Very limited data on 
ethnic differences are available, for example, because the vast majority of obser-
vational studies of feeding practices have examined white, middle class mothers. 
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In one exception, an observational study of mothers of preschool children feed-
ing their children a snack, Lumeng and colleauges [20] found that non-Hispanic, 
white mothers used fewer assertive and intrusive feeding prompts than ethnic 
minority mothers. No other studies of ethnic differences in observed maternal 
feeding behavior were found. In two self-report studies of maternal feeding prac-
tices, Hughes and colleagues [27,28] found that a greater proportion of low-
income Latina mothers showed an indulgent feeding style (high responsiveness, 
low demandingness) compared to mothers from other ethnic groups.

Several observational studies have examined how maternal feeding behavior 
varies as a function of child gender. In three studies of young children (ages 3-8), 
mothers of boys encouraged their children to eat more frequently than mothers 
of girls [29-31]. Similarly, an observational study of 7-13 year olds [32] showed 
that parents of boys exerted more behavioral control during mealtime than par-
ents of girls. However, one large study that included ethnic minority children 
[20] found no child gender differences in maternal feeding behaviors.

Research on the effects of child weight status on parental feeding behav-
ior is inconsistent. Two observational studies by Klesges and colleagues found 
that parents of obese children encouraged their children to eat more frequently 
than parents of healthy weight children [33,34], whereas other observational 
studies found no relationship between eating prompts and child weight sta-
tus [20,35,36]. Interestingly, child and parent self-report studies conclude 
that parents of obese children report lower levels of pressure to eat [37,38]. 
Observational studies of the quality of parental control over child eating show 
that parents of obese children show more assertive, intrusive, authoritarian, or 
permissive control [20,32]. Finally, Birch and colleagues [35] found that moth-
ers of thinner children (as assessed with skinfold thickness) talked with their 
children more about nonfood topics during lunch in a laboratory session than 
mothers of children with higher fat levels.

Without observational data on feeding in low-income families, it is difficult 
to determine whether or not maternal feeding behaviors might contribute to 
obesity risk in low-income families, and if so, to determine which practices might 
best be targeted in education and prevention. The major purpose of this study 
was to examine the degree to which low-income, ethnic minority parents show 
feeding practices that are consistent with current recommendations for respon-
sive feeding. The second purpose was to examine differences in maternal feed-
ing behavior as a function of maternal ethnicity, child gender, and child weight 
status. This was accomplished through direct observations of feeding in a sam-
ple of low-income African American and Latina mothers and their preschoolers.
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7.2  METHODS

7.2.1  Participants

The videotapes coded for this study came from a larger study of parent-child 
interaction at dinner [39]. In this larger study of 177 families, observers coded 
parent-child interactions at three separate meals per family—the results of this 
live coding are reported in Hughes et al. [39]. These observations had been vid-
eotaped for later coding and analysis. To examine differences in maternal behav-
ior as a function of maternal ethnicity, child gender, and child weight status, a 
subset of the videotapes was coded for the present paper.

Videotapes of eighty mothers and their preschool children were selected. 
Mothers were chosen from the larger sample to create eight groups (with 10 
mothers per group) making up each of the cells of a 2 X 2 X 2 design: maternal 
ethnicity (African-American vs. Latina) X child gender X child weight status 
(healthy weight vs. overweight or obese). A cell size of 10 was chosen because 
the smallest cell was made up of 10 African American mothers of overweight/
obese female children. Therefore, 10 mothers were randomly chosen from each 
of the remaining seven cells. The number of participants in the cells we selected 
from ranged from 16 to 26 for mothers of healthy weight children and from 10 
to 17 for mothers of overweight/obese children. Thirty nine percent of the chil-
dren in the larger study were classified as overweight or obese. Eighty mother-
child pairs was a sufficiently large sample size to detect a medium effect size 
(f = .25) with a power value of .89 [40].

Sample demographics are presented in Table 1. Children and adults were clas-
sified as healthy weight or overweight/obese based upon CDC criteria [41,42]. 
The second meal was chosen for coding because we expected more reactivity in 
the first observation and not all families were observed for a third meal.

TABLE 7.1  Characteristics of the Latina and African American mothers of preschoolers in 
Houston, Texas ( n  = 80)

Frequencies

Ethnicity

Latina 40

African-American 40

Education of Mother

Less than High School Diploma 21

High School Diploma 19
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Frequencies

Some College 32

College Graduate 6

Missing Data 2

Marital Status of Mother

Married 31

Divorced 1

Separated 13

Never Married 27

Missing 8

Employment of Mother

Employed Part-time 24

Employed Full-time 20

Not Employed 36

Child Gender

Female 40

Male 40

Child BMI z score, Mean (SD) 1.02 (1.06)

Child Weight Status

Healthy Weight (>5th to < 85thBMI percentile) 40

Overweight/Obese (BMI ≥ 85th percentile) 40

Mother  BMI, Mean (SD) 31.12 (8.36)

Mother Weight Status

Healthy Weight  (18.5 kg/m2 < BMI < 25 kg/m2) 17

Overweight/Obese (BMI ≥ 25 kg/m2) 63

Age, Mean in Years (SD)

Parent 32.31 (7.49)

Child 4.51 (0.64)

7.2.2  PROCEDURES

As discussed in Hughes et al. [39], mothers were recruited through Head Start 
Centers and consented before participating in the study. All mothers were 
low income because as Head Start participants, families are required to be at 

TABLE 7.1  (Continued)
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or below the federal poverty level. Parents received an incentive (graduated in 
amount) at the end of each of the three observations. Parents were told to do 
what they normally do at dinner time and to feed their child as they usually do. 
Two cameras were placed in the room where the family planned to eat. One 
camera was directed so that the mother’s face could be recorded and the other 
camera was directed so that mother/child interactions were in view. Cameras 
were turned on after the family sat down and food was served. Two live coders 
were also present during the meal while the cameras were recording the parent-
child interactions. Although most observations took place at a kitchen or dining 
room table, five children were observed while eating on a couch or a chair in the 
living room. In all but eight cases, the mothers sat down and ate the meal with 
their child. Clearly the families were aware of the cameras; however, after a few 
minutes the families appeared to no longer pay attention to them. During nine 
observations, fathers were also present, but only maternal behavior was coded 
for this study. The study was reviewed and approved by the Institutional Review 
Board at Baylor College of Medicine.

7.2.3  Videotape Coding

All videotapes were transcribed in the language used by the mother and child 
(32 of the videotapes were in Spanish). Using the Noldus Observer software 
(Observer XT, Noldus Information Technology, Wageningen, Netherlands), 
videotapes were coded by four B.A. level employees (three were bilingual) blind 
to the purposes of the study. One quarter of the videotapes were coded inde-
pendently by a second bilingual observer to assess inter-observer agreement. 
The coders were unaware of which observations had been selected for reliability 
assessment. Agreement was assessed with Cohen’s kappa [43].

Employing event coding, all maternal and child verbalizations, along with 
a number of nonverbal behaviors, were coded with a system adapted from 
Baumrind and Black [44] and Cousins, Power, and Olvera [45]. The codes 
were mutually exclusive and exhaustive. They were developed by expanding on 
the systems used in these previous studies through examination and discussion 
of pilot videotapes. Data from only the maternal verbalizations and nonverbal 
behaviors are presented in the current paper (child verbalizations were not ana-
lyzed). As illustrated in Figure 1, all maternal attempts to influence child behav-
ior and child attempts to influence maternal behavior were coded, along with all 
other verbalizations between mother and child. The maternal behaviors coded 
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included positive strategies representative of responsive feeding practices, as 
well as controlling feeding strategies.

Power et al. International Journal of Behavioral Nutrition and Physical Activity (2015) 12:34 Page 4 of 11 
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H. Disapprove/Scold 
I.  Promise Food Rewards 
J.   Threaten  Food Punishments 
K. Promise Non-Food  Rewards 
L. Threaten  Non-Food  Punishments 

IV. Maternal  Non-Verbal  Strategies to Influence Child 
Behavior 
A. Moves Self Closer 
B. Moves Something Closer 
C. Points/Motions 
D. Helps 
E. Spoon Feeds 
F. Physically Forces 

V. Total Frequency of Maternal  Non-Influence 
Attempts 

VI. Types of Non-Influence  Attempts FIGURE 7.1  Flow chart representing videotape coding process.

The maternal behaviors chosen to assess responsive feeding practices in this 
study were: maternal references to internal hunger and fullness cues; discus-
sion of foods and their characteristics; instruction in independent eating skills; 
enthusiastic modeling; and the use of non-directive, facilitating strategies to 
influence child eating (e.g., suggestions, questions, reasoning, helping) rather 
than more forceful, intrusive strategies (e.g., unelaborated commands, forces 
eating, spoon feeding). Nonresponsive feeding included frequent prompts to 
eat, forceful strategies, or a focus on table manners rather than teaching eating 
skills.

The variables and codes involving influence attempts analyzed for the cur-
rent paper are listed in the following section. Kappa statistics for the various 
aspects of the coding system ranged from .72 to .86 with a mean of .77.
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7.2.4  Codes Analyzed for Current Paper

I.	 Total Frequency of Maternal Attempts to Influence Child Behavior 
During Meal

II.	 Child Behaviors Mothers were Trying to Influence (i.e., Desired 
Behaviors)
A.	 Encourage Eating
B.	 Encourage Child to Eat All the Food on the Plate
C.	 Encourage Child to Eat a Different Food
D.	 Discourage Eating
E.	 Enforce/Teach Table Manners
F.	 Teach Eating Skills
G.	 Internal Cues Reference to Encourage Eating
H.	 Internal Cues Reference to Discourage Eating
I.	 Other Food Related Behaviors (e.g., pass food, help sibling serve 

food)
J.	 Non Food-Related Behaviors (e.g., discourage TV watching, be nice 

to sibling)

III.	 Maternal Verbal Strategies used to Influence Child Behavior
A.	 Hint/Acknowledge
B.	 Enthusiastic Modeling
C.	 Question/Suggestion
D.	 Praise
E.	 Reason/Instruct
F.	 Unelaborated Command
G.	 Verbal Pressure (e.g., “You have to eat it”)
H.	 Disapprove/Scold
I.	 Promise Food Rewards
J.	 Threaten Food Punishments
K.	 Promise Non-Food Rewards
L.	 Threaten Non-Food Punishments

IV.	 Maternal Non-Verbal Strategies to Influence Child Behavior
A.	 Moves Self Closer
B.	 Moves Something Closer
C.	 Points/Motions
D.	 Helps
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E.	 Spoon Feeds
F.	 Physically Forces

V.	 Total Frequency of Maternal Non-Influence Attempts
VI.	 Types of Non-Influence Attempts

A.	 References to Food Characteristics (e.g., appearance, smell, 
preparation)

B.	 References to Other Food-Related Content (e.g., food placement, 
utensils)

C.	 References to Target Child
D.	 References to Mother
E.	 References to Other People
F.	 References to Non-Food Related Content (e.g., “It’s going to rain 

tomorrow.”)
G.	 Clarification

7.2.5  Data Analysis

The variables for the analyses were the total frequency of influence and non-
influence attempts, along with a number of proportions corresponding to the 
specific coding categories. Proportions were used for the main analyses because 
the total number of influence and non-influence attempts varied widely across 
families. For the influence attempts, separate proportions were calculated for the 
desired behavior categories, the verbal strategies, and the nonverbal strategies. 
The numerators for these proportions were the frequencies that a particular 
code occurred and the dominator for each was the total frequency of influence 
attempts (verbal plus nonverbal). For example, if a mother encouraged her 
child to eat 10 times during the observation and the total number of influence 
attempts was 50, the proportion for that mother was 0.20.

To examine ethnic, child gender, and child weight status differences in mater-
nal behavior, five separate 2 X 2 X 2 MANOVAs (maternal ethnicity X child 
gender X child weight status) were run. The dependent variables for these five 
analyses were: 1) the frequencies of influence and non-influence attempts; 2) 
the proportion measures for eight of the desired behavior codes (the two internal 
cues references codes were not included due to low frequency of occurrence); 
3) the proportion measures for six of the verbal strategy codes (praise, discour-
age/scold, and the four reward and punishment codes were not included due to 
low frequency of occurrence); 4) the proportion measures for the six nonverbal 
strategies; and 5) the proportion measures for the seven non-influence attempts 
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codes. Approximate F statistics were calculated using Wilk’s lamda. To help pro-
tect against Type I error, univariate effects (ANOVAs) were only examined if the 
corresponding multivariate effect was significant (p < .05).

7.3  RESULTS

Examination of the frequency distributions of the influence and non-influence 
attempts revealed one extreme outlier—one mother engaged in 200 influence 
attempts and 117 non-influence attempts during the dinnertime observation. 
This mother-child pair was dropped because her values were greater than four 
standard deviations above the mean. After dropping this observation, across 
families, the mean number of maternal influence attempts per observation was 
34.2 and the mean number of non-influence attempts was 13.1 (see Table 2).

TABLE 7.2  Frequency of feeding behaviors of Latina and African American mothers of 
preschoolers during mealtime observations

Codes Percent Non-Zero Mean SD Range

Frequency of Influence Attempts 99 34.2 29.6 0-132

Desired Behaviors (proportion of total influence attempts)

Encourage Eating 99 .42 .19 0-.90

Eat All 44 .03 .05 0-.21

Eat Different  Food 45 .06 .11 0-.58

Discourage Eating 78 .09 .11 0-.67

Table Manners 76 .12 .11 0-.35

Eating Skills 60 .09 .12 0-.54

Internal Cues Encourage Eating 13 .01 .02 0-.13

Internal Cues Discourage Eating 18 .01 .02 0-.13

Other Food 70 .10 .11 0-.50

Non-Food 53 .07 .14 0-1.00

Verbal Strategies (proportion of total influence attempts)

Hint/Acknowledge 62 .05 .06 0-.28

Enthusiastic Modeling 36 .02 .03 0-.15

Question/Suggest 95 .25 .16 0-.71

Praise 27 .01 .04 0-.27

Reason/Instruct 65 .07 .09 0-.50

Unelaborated Commands 99 .54 .18 0-1.00
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Codes Percent Non-Zero Mean SD Range

Verbal Pressure 44 .02 .03 0-.14

Discourage/Scold 14 .01 .02 0-.14

Food Rewards 12 .004 .01 0-.09

Food Punishments 9 .003 .01 0-.07

Non-Food Rewards 6 .001 .01 0-.04

Non-Food Punishments 22 .01 .03 0-.18

Non-Verbal Strategies (proportion of total influence attempts)

Moves Self Closer 44 .04 .07 0-.37

Moves Something Closer 49 .04 .06 0-.33

Points/Motions 76 .11 .12 0-.75

Helps 45 .03 .05 0-.19

Spoon Feeds 22 .02 .05 0-.32

Physically Forces 37 .02 .04 0-.19

Frequency of Non-Influence Attempts 96 13.1 16.1 0-81

Content of Non-Influence Attempts (proportion of total non-influence attempts)

Food Characteristics 46 .09 .12 0-.50

Other Food Content 64 .34 .31 0-1.00

References to Child 80 .32 .29 0-1.00

References to Mother 28 .03 .07 0-.50

References to Other People 32 .05 .10 0-.50

Non-Food References 32 .06 .13 0-.88

Clarification 54 .11 .18 0-1.00

Meals ranged in duration from seven to forty minutes, with a mean of 
18.1 minutes (SD = 7.4). As expected, the frequency of influence attempts, 
r(77) = .39, p < .001, and non-influence attempts, r(77) = .32, p < .001, were 
positively correlated with the length of the meals.

7.3.1  Descriptive Analyses

7.3.1.1  Influence Attempts: Desired Behavior

Table 2 presents for each code, the percent of mothers who showed that behav-
ior at least once (“percent non-zero”), along with the sample means, standard 

TABLE 7.2  (Continued)
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deviations, and ranges for the measures. The most common desired behavior 
by far was “encourage eating.” This occurred at a mean rate over three times 
higher than the next desired behavior—”table manners.” Other desired behav-
iors occurring less frequently were “teach the child eating skills,” “discourage 
eating,” and “other food-related” desired behaviors. A closer examination of the 
behaviors making up the discouraging eating category (data not presented in the 
table) showed that about 60% of these came toward the end of the meal when 
the parent was trying to get the child to finish the meal and stop eating. Requests 
for the child to eat all of the food on the plate and references to internal cues 
were uncommon.

7.3.1.2  Influence Attempts: Verbal Strategies

Table 2 shows that by far, the most common verbal strategy was “unelaborated 
commands,” which occurred about twice as frequently as the next most com-
mon strategy, “question/suggestions.” The third most common strategy was 
“reason/instruct” followed by “hint/acknowledge.” All of the remaining strate-
gies were very low in occurrence, including bribes and threats, praise and scold-
ing, and enthusiastic modeling.

7.3.1.3  Influence Attempts: Nonverbal Strategies

As shown in Table 2, “points/motions” was by far the most common nonverbal 
strategy. The next two most common strategies were “moves self closer” and 
“moves something closer,” followed by “helps,” “spoon feeds,” and “physically 
forces” which all occurred infrequently. The actual use of rewards and punish-
ments was extremely low—bribes and threats were more common, but as men-
tioned above, occurred infrequently.

7.3.1.4  Non-influence Attempts: Content

The most common content that mothers referred to in their non-influence 
attempts was the target child. For example, a mother might say something such 
as “What did you do in school today?” As shown Table 2, mothers referred to 
the target child more often than they referred to other people or to themselves. 
Mothers frequently made references to food, but rarely to “food characteristics.”

 



Feeding Practices of Low-Income Mothers: How Do They Compare	 141

7.3.2  Differences in Maternal Behavior as a Function of Maternal 
Ethnicity, Child Gender, and Child Weight Status

The multivariate effect of maternal ethnicity only was significant for the desired 
behavior codes, F(8, 63) = 5.26, p < .001, eta2 = .40. As shown in Table 3, exami-
nation of the univariate effects showed that Latina mothers scored higher on 
“encourage eating,” “eat a different food,” and “teach eating skills,” whereas 
African American mothers scored higher on “eat all food,” “discourage eating,” 
“table manners,” and “other food” desired behaviors. There was no significant 
ethnic difference in non-food influence attempts.

TABLE 7.3  Ethnic differences in desired behaviors a

Codes African American M (SD) Latina M (SD) F(1, 70) p ≤ eta2

Encourage Eating .38 (.19) .47 (.17) 4.68 .05 .06

Eat All .04 (.06) .02 (.04) 2.86 .10 .04

Eat Different  Food .03 (.06) .09 (.14) 5.52 .05 .07

Discourage Eating .13 (.13) .05 (.07) 10.97 .001 .14

Table Manners .14 (.11) .09 (.10) 3.88 .05 .05

Eating Skills .06 (.08) .12 (.14) 5.18 .03 .07

Other Food .13 (.11) .07 (.10) 5.59 .02 .07

Non-Food .07 (.09) .08 (.18) .10 ns .001
aMANOVA significant – see text.

The multivariate effect for child gender only was significant for verbal strate-
gies, F(6,65) = 2.57, p < .05, eta2 = .19. This was due to two univariate differences: 
mothers used more unelaborated commands with their boys (M = .61, SD = .18) 
than their girls (M = .47, SD = .16), F(1, 70) = 14.48, p < .001, eta2 = .17, and 
more questions/suggestions with their girls (M = .30, SD = .17) than their boys 
(M = .20, SD = .14), F(1, 70) = 7.04, p < .01, eta2 = .09.

There were three significant multivariate effects involving child weight 
status: the child weight status main effect was significant for the frequency of 
influence/non-influence attempts, F(2,70) = 3.19, p < .05, eta2 = .08, and for the 
desired behavior codes, F(8,63) = 2.80, p = .01, eta2 = .26. The child weight sta-
tus by ethnicity interaction, F(2,70) = 5.98, p < .01, eta2 = .15, was significant for 
the frequency of influence and non-influence attempts.

Univariate analyses showed that mothers of healthy weight children engaged 
in more total influence attempts during the meal (M = 40.82, SD = 32.50) 
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than mothers of overweight or obese children (M = 27.72, SD = 25.30), 
F(1,71) = 3.80, p = .05, eta2 = .05. Mothers of healthy weight children showed 
higher levels of encourage eating (M = .48, SD = .19) than mothers of over-
weight/obese children (M = .37, SD = .17), F(1,70) = 8.77, p < .01, eta2 = .11. 
Mothers of overweight/obese children, in contrast, showed higher levels of 
discourage eating (M = .12, SD = .14) than mothers healthy weight children 
(M = .06, SD = .06), F(1,70) = 8.53, p < .01, eta2 = .11.

Finally, the univariate interaction between maternal ethnicity and child 
weight status was significant for the total number of non-influence attempts, 
F(1,71) = 4.79, p < .05, eta2 = .06. For Latina mothers, mothers of healthy weight 
children engaged in more total non-influence attempts (M = 16.84, SD = 19.88) 
than mothers of overweight or obese children (M = 8.50, SD = 9.36). In contrast, 
the opposite was true for African American mothers with mothers of healthy 
weight children engaging in fewer total non-influence attempts (M = 9.70, 
SD = 6.97) compared to mothers of overweight or obese children (M = 17.40, 
SD = 21.97).

There were no significant multivariate effects for the nonverbal strategies or 
the non-influence attempt content codes.

7.4  DISCUSSION

Together, these observational analyses show that many of the mothers in this 
sample did not employ feeding practices consistent with current recommenda-
tions for the feeding of young children [8-11], including the recommendations 
by the American Academy of Pediatrics [16]. Rather than providing children 
with food and then allowing them to decide what and how much to eat, a signifi-
cant portion of the mothers in this sample spent considerable time encouraging 
their children to eat—often in spite of their insistence that they were finished (in 
data not presented here, 84% of the children indicated that they wanted to stop 
eating at some point during the mealtime observations—often multiple times). 
Mothers talked little about the food and its characteristics, rarely referred to feel-
ings of hunger and fullness, and focused more on table manners than on teaching 
children eating skills. In trying to influence child behavior, mothers relied pri-
marily on unelaborated commands and rarely used instruction, helping, reason-
ing, or praise. Overall, the focus of maternal behavior seemed more on ensuring 
that the child ate enough food and that the child exhibited proper behavior.

The degree to which mothers encouraged children to eat varied widely 
across the sample. Combining the frequencies of all of the encouraging eating 
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codes (i.e., encourage eating, eat all, eat different food, and internal cues—
encourage eating), the mean number of eating prompts was about 16 occur-
rences per mealtime observation—about half of all influence attempts observed. 
Examination of the frequency distributions showed that about one third of the 
mothers engaged in 16 or more eating prompts (the highest number was 91) 
(an authoritative or authoritarian feeding style), whereas about one quarter of 
the mothers engaged in 5 attempts or less (an indulgent or uninvolved style). 
Discouraging eating was not common—the mean occurrence was about three 
per dinnertime observation—less than nine percent of all influence attempts.

Several explanations can be offered for why many mothers encouraged eat-
ing even after the children indicated that they were done. First, for low income 
mothers, food security is often an issue [46]. When mothers are in a position to 
provide their child with a good meal, they may encourage their children to eat, 
even if the child has indicated that he or she is finished. Second, mothers may 
believe that it is important that their children consume enough food to meet 
their daily energy requirements and they may feel that they themselves are in a 
better position than their child to know when the child has eaten enough. Finally, 
mothers may encourage child eating at meals to save time, to prevent having to 
feed a hungry child later, or to ensure that the child does not go to bed hungry.

Examination of the data on non-influence attempts showed that mothers 
rarely commented on food characteristics—instead they focused primarily on 
the child’s behavior and other food-related topics, such as “Do you want me to 
put some sauce on it?” By not commenting on food characteristics (getting the 
child to think and talk about the food’s taste, texture, appearance, etc.), these 
mothers were missing opportunities to encourage children’s interest in trying 
and developing preferences for new foods [13]. The same is true of maternal 
references to internal hunger or fullness cues. Only about a quarter of the moth-
ers made any references to these internal cues, and among those who did, the 
vast majority made only one (or sometimes two) per observation (usually at the 
end of the meal to check to make sure that the child had eaten enough). By fre-
quently encouraging children to eat without making references to these internal 
cues, mothers may be teaching children to ignore their internal cues of fullness, 
thereby interfering with the self-regulation of caloric intake [47].

Besides encouraging children to eat, most other maternal influence attempts 
focused on enforcing table manners. Influence attempts involving manners were 
common (about 75% of mothers enforced such rules). This is consistent with 
previous research on the importance of obedience to authority in low-income 
samples [48-50]. In addition to manners, about 60% of the mothers spent some 

 



144	 Pediatric Behavioral Nutrition Factors

time teaching eating skills. However, the use of helping and instruction was 
rare—these mothers relied mostly on unelaborated commands (e.g., “Be care-
ful—don’t spill your milk”). Again, the focus on encouraging proper behavior 
to the exclusion of encouraging independent eating skills is inconsistent with 
current recommendations.

Examination of how mothers tried to influence children’s behavior showed 
that the only common strategies besides direct commands (about half of all 
maternal influence attempts) were questions and suggestions (about one quar-
ter of all influence attempts). The high use of direct commands is consistent with 
other studies of low-income mothers [31,45]. Given that authoritative parenting 
has been shown to be a protective factor against the development of childhood 
obesity [4], increasing the use of reasoning, instruction, and praise are teachable 
skills that could be included in interventions related to parenting and feeding. 
Moreover, because less power-assertive methods of parental control ultimately 
elicit better child cooperation by allowing children greater autonomy and giving 
them the sense that they are involved in a reciprocal relationship [51,52], the 
use of less directive strategies such as questions and suggestions may be more 
successful in having a long-term impact on child eating behavior.

Interestingly, several feeding strategies that have received considerable atten-
tion in the literature-enthusiastic modeling [14], telling children to clean their 
plates [53], and using food as a reward [54] were each low frequency, accounting 
for a very small portion of influence attempts. Only about one third of the moth-
ers made a positive comment about the taste of the food (enthusiastic modeling) 
or told the child to clean his or her plate, and only 12% of mothers promised food 
as a reward. So despite the numerous experimental studies that show that these 
strategies can affect children’s self-regulation of intake and the development of 
food preferences, they may not be the strategies that actually do affect these out-
comes in low income populations, given their low frequency of occurrence [55] 
(most of the experimental studies were conducted with middle class children). 
This suggests that experimental research on the effectiveness of less directive and 
more common feeding strategies during mealtimes may be worthwhile.

The only type of modeling examined in this study was “enthusiastic model-
ing,” where mothers paired the eating of a desired food with a positive comment 
about it. It is likely that other types modeling not studied here (e.g., simply eat-
ing a desired food in the child’s presence) are effective ways to influence child 
eating behavior [56]. Moreover, the use of food as a reward might occur more 
frequently in other situations outside of meals (e.g., motivating child behavior 
through snacks or treats between meals).
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The differences we observed in maternal feeding behavior help replicate 
and/or extend previous work in this area. The greatest number of differences 
were for maternal ethnicity. Latina mothers showed higher levels of encouraging 
eating, getting their child to eat a different food, and encouraging the develop-
ment of eating skills. African American mothers showed higher levels of dis-
couraging eating, trying to get their children to eat all of the food on their plate, 
enforcing table manners, and trying to influence “other food-related” behaviors. 
Despite these ethnic differences in encouraging and discouraging eating, stud-
ies on BMI in young children show no significant differences in overweight and 
obesity rates between African American and Latino preschool children [1,3]. 
Therefore, the ethnic differences in feeding style identified here may not lead to 
differences in weight status across the groups (possibly due to ethnic differences 
in the food served). Similarly, the difference in encouraging eating a different 
food might be a function of differences in the foods served by mothers of the 
two ethnicities. This study, to our knowledge, is the first study to examine such 
ethnic differences in observed feeding behaviors, so it is important to replicate 
these findings in other samples, as well as examine how feeding behaviors inter-
act with foods served in increasing or decreasing obesity risk.

The findings of this study are inconsistent with three previous studies that 
found that parents of boys encouraged eating more often in their boys than in 
their girls [29-31]. However, the finding that mothers of boys used more com-
mands and mothers of girls used more questions/suggestions, is consistent with 
a study of older children that found that parents exerted more control over their 
boys than girls during mealtime [32]. A national study [3] showed that for both 
African American and Latina/o preschoolers, obesity rates were higher for boys 
than for girls. This difference may be due, in part, to parents’ tendency to use 
more forceful strategies during mealtime with their boys than with their girls—
thus overriding children’s responsiveness to their internal cues of fullness.

Finally, the differences in child weight status are consistent with several 
self-report studies that show that parents of healthy weight children pressure 
their children to eat more frequently than parents of obese children [37,38]. 
This could be due to mothers of thinner “picky” eaters trying to increase child 
consumption, to mothers of overweight or obese children not having to pres-
sure eating because their children eat on their own, or to mothers of overweight 
or obese children not pressuring eating because they are concerned about the 
child’s weight status (or some combination of all three). The results are incon-
sistent with two smaller-scale studies by Klesges and colleagues who found a 
positive relationship between child obesity and the frequency of maternal eating 
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prompts [33,34]. The results are also inconsistent with the hypothesis that chil-
dren are at increased risk for obesity if their parents are highly controlling at 
mealtime (thereby decreasing children’s responsiveness to internal cues of full-
ness). One possible reason for the studies that find no relationship between 
child weight status and observed maternal eating prompts [20,35,36] is that in 
the short run, parents may use high pressure tactics with healthy weight children 
who are “picky eaters,” but in the long run, these high pressure practices—at 
least for some children—may lead to less child responsiveness to internal cues 
of fullness and subsequent increased obesity risk. In cross sectional studies such 
as those reviewed above, the operation of these two conflicting factors might 
cancel one another out and lead to no correlation between maternal eating 
prompts and child weight status. Clearly, the relationship between weight status 
and maternal feeding behavior is complex, and longitudinal research needs to 
be conducted to further understand these relationships—especially in light of a 
recent study by Rhee and colleagues who found, in a maternal self-report study, 
that controlling feeding practices become more common after, not before child 
weight gain [57].

Although these observational data provide a wealth of information not cur-
rently available on the feeding practices of low-income, minority mothers, they 
should be viewed within the limitations of the study. Only low-income, African-
American and Latino mothers whose children were enrolled in Head Start par-
ticipated. This sampling strategy excluded mothers of other social classes and 
ethnicities, along with mothers whose children did not participate in center-
based childcare (e.g., stay at home mothers, children in family-based care). The 
fact that so few fathers were present also raises some concerns about represen-
tativeness, and future observational studies should investigate more directly the 
role of fathers e.g., [26].

Observational methods have their limitations as well [58,59]. First, observa-
tions of parent-child interactions do not provide insight into the inner thoughts 
of those observed. Second, parents and children may alter their behaviors just 
by the nature of being observed, often in a socially desirable direction. Third, 
observational methods may capture only a small snippet of interactions in time 
such as family dinners in the home. For example, most observations do not cap-
ture interactions in restaurants or fast food outlets and eating while watching 
TV or in automobiles. Furthermore, low frequency behaviors such as yelling 
at or punishing children are not usually captured through observations thus 
limiting the ability to generalize observations to the entire range of behaviors 
that parents practice. Despite these limitations, observations still comprise an 
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optimal way to measure how parents feed their children (using positive versus 
negative affect when delivering messages) and what they are doing during eat-
ing occasions (e.g. asking questions, giving hints, delivering direct commands). 
Moreover, observational measures have repeatedly been shown to assess impor-
tant individual differences in parent-child interaction that are powerful predic-
tors of child development outcomes [21,22].

To address the issue of reactivity, future studies should increase the number 
of days that videotapes are made, and possibly have parents operate the video 
camera with no observers present [59]. To explore maternal motivations for 
adopting these practices, or the barriers that threaten adoption of more respon-
sive feeding practices, future studies should combine observational with self-
report methods (e.g., interviews, questionnaires, focus groups) to address these 
issues. Finally, given the bi-directional nature of mother-child interactions [60-
62], future studies and analyses should examine the bi-directional nature of the 
feeding process.

7.5  CONCLUSIONS

These observational findings provide a detailed picture of mother-child inter-
action during mealtime in low-income families. They help identify areas that 
could be addressed in helping mothers engage in feeding practices that might 
reduce their children’s obesity risk. These include: increasing maternal sensitiv-
ity and responsiveness to children’s satiety cues; addressing over-controlling and 
indulgent feeding patterns; giving mothers strategies for focusing as much on 
the teaching of independent eating skills as they do on manners and etiquette; 
and encouraging greater mother-child conversation about food characteristics. 
Interventions to do this, however, need to be sensitive to the larger sociocultural 
context in which these practices occur [59,63].

Future research should examine these feeding practices in other popula-
tions that vary in ethnicity (e.g., European American and Asian American par-
ents), education, and social class. Moreover, longitudinal research would help 
to examine the degree to which the patterns shown here, combined with data 
on children’s diet and activity level, predict the development of childhood obe-
sity. Given that most studies of responsive feeding have been conducted with 
middle-class, European American mothers, it is possible that different relation-
ships with child health outcomes may emerge in lower income samples. Such 
information would be useful in helping develop programs that might facilitate 
healthy eating patterns and promote child health.
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11.1  INTRODUCTION

An increase in the consumption of sugar-sweetened beverages (SSBs) and the 
prevalence of childhood obesity have occurred in tandem. In the United States 
(US) between 1977 and 2002 the increase in calories consumed from soft 
drinks and other sweetened beverages increased 230% and 170%, respectively 
[1]. Concurrently, the prevalence of childhood obesity increased threefold in 
the US, with those in minority and low-income groups experiencing higher 
prevalence rates [2, 3]. During this period, many other factors that increase obe-
sity risk changed as well, such as an increase in sedentary activities, purchase of 
fast food, and sleep debt [4, 5]. However, SSBs are of special concern since the 
calories contained in this liquid form, for some reason, are not registered by the 
body, and therefore no dietary compensations are made following intake [6]. 
Instead paradoxically, researchers have found that when youths drink more SSBs 
it results in an increase in solid food consumption as well, with choices like pizza, 
burgers, and savory snacks often chosen [7]. Mathias et al. [7] found through 
analysis of data collected from the National Health and Nutrition Examination 
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Surveys (NHANES) conducted between 2003 and 2010 that for every 100 
kcalories of SSB consumed by 6–11-year-olds there was an increase in solid 
food consumed providing an additional 36 ± 14 kcalories. Youths 12–18 years 
of age revealed an intake of an additional 86 ± 10 kcalories in solid food form for 
every 100 kcalories of SSB product consumed. Recently, several reviews have 
illuminated the strong connection between obesity risk and SSB intake [8–10]; 
however weak potency of effect on interventions has called into question the 
absolute strength of this association [11].

In addition to an increased risk of obesity from consuming liquid calories, 
the high sugar content in SSBs has been associated with an increased risk of insu-
lin resistance, dyslipidemia, type 2 diabetes mellitus, and cardiovascular disease 
[1, 6, 12]. Added sugars consumed from both liquid and solid sources are asso-
ciated with body weight gain in youths at risk of developing obesity [6]; how-
ever Wang et al. [13] found in their group of 564 youths who were followed for 
two years that consuming sugar from liquid, but not solid, sources predicted a 
higher risk of developing impaired glucose homeostasis and glucose resistance. 
Reports spanning the past decade highlight increasing consumption of SSBs 
among children, adolescents, and teens [1, 4, 14, 15]. Recent estimates of the 
mean caloric contribution from SSBs range from 117 kcal/day to as much as 
356 kcal/day, with calorie contribution variations based upon age category, sex, 
and ethnicity [14–17]. Those in minority and low-income groups have been 
identified as drinking greater amounts of SSBs [18]. It has also been found that 
approximately 5% of children and 16% of adolescents surveyed are heavy con-
sumers of SSBs, with intakes at or exceeding 500 kcal/day [8]. SSBs are available 
to youths on the school campus as well as on the home front [17, 18]. However, 
researchers point to data supporting that the majority of SSBs are consumed at 
home [15, 17].

Public health experts have made a call for action in the form of educational 
interventions to address the excessive SSB intake in youths and subsequent 
adverse health issues [1, 9, 10, 14, 16, 17, 19]. The aim of the current study was 
to gauge impact on knowledge and attitudes regarding SSBs following a hands-
on workshop for youths delivered during summer program hours. This experi-
ential workshop addressed the sugar content of commonly consumed SSBs and 
included preparation and tasting of lower sugar alternatives. The study was given 
exemption status from Long Island University.
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11.2  METHODS

11.2.1  Setting and Participants

A convenience sample of youths who were enrolled in the summer program at 
a local boys and girls club participated in the nutrition education and blend-
ing better beverage options workshop. This program was provided to all attend-
ees of the summer program at one boys and girls club in Long Island in New 
York State. All 128 summer camp participants were included in the workshop. 
Participants ranged in age from 5 to 14 years old. The workshop was delivered 
to approximately 20 participants at a time who were divided into small groups 
of 6–8 youths of similar age and were seated at one work table together with two 
undergraduate nutrition student volunteers.

11.2.2  Instrument

The survey instrument was developed by the study investigators and was based 
upon current literature [8, 16, 18] and designed to explore knowledge and 
beliefs about SSBs. The survey was modified to be age-appropriate; one ver-
sion was created for 5–9-year-olds and another was developed for those who 
were 10–14 years of age. The same questions were asked, but the language was 
simplified and smile and frown faces were used for improved comprehension on 
the survey for the younger children. All participants were offered assistance with 
completion of the program surveys, and the younger participants were given 
one-on-one assistance when needed from undergraduate nutrition student vol-
unteers. The survey was completed before the workshop began and following 
the end of the two-hour program for comparison.

11.2.2.1  Usual Intake of SSBs

Each participant was asked to report their usual intake within four commonly 
consumed beverage categories (soda, sports drinks, sugar-sweetened tea and 
juice, and energy drinks) before the start of the workshop. For each category 
the participant was asked to estimate his/her frequency of consumption per 
week and then to estimate quantity consumed per frequency. Sample cans and 
bottles and representative glassware were displayed at each table to assist the 
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participants in estimating the quantity of SSBs consumed. Nutrition undergrad-
uate student volunteers assisted the participants in completing the survey.

11.2.2.2  Knowledge of Sugar Content of SSBs

The survey included four questions regarding knowledge of sugar content (in 
teaspoon counts) of commonly consumed beverage items (16-ounce bottle of 
one-half sweetened iced tea and one-half lemonade, 12-ounce can of cola bever-
age, 20-ounce bottle of sweetened fruit punch, and an 8-ounce can of an energy 
drink). The participants were asked to select the amount (in teaspoons) of sugar 
from a list of four choices for each SSB item. The choices for each item were 
3–5 teaspoons, 7–9 teaspoons, 10–12 teaspoons, or 15 or more teaspoons. The 
survey created for 5–9-year-olds included assistance in understanding the ques-
tion by adding qualifying words for each selection with options listed as follows: 
3–5 teaspoons, a small amount; 7–9 teaspoons, a medium amount; 10–12 tea-
spoons, a large amount; and 15 or more teaspoons, a lot.

11.2.2.3  Attitudes Held Regarding SSBs

To record and gauge any change in attitudes held regarding SSB preferences, 
thoughts about health concerns associated with SSBs, and intention regarding 
avoidance of SSBs, participants were asked to respond to six statements at base-
line and again following the intervention. Following each statement, such as “I 
should drink less soda and sweetened beverages,” participants were directed to 
choose from a list of responses: strongly agree, agree, disagree, or not sure. The 
survey instrument completed by 5–9-year-olds included the following choices 
with accompanying faces to help them better understand and choose their 
response: yes definitely (broad smile), yes (smile), no (frown), and not sure 
(neutral).

11.2.2.4  Postprogram Feedback

On the postprogram survey participants were asked to respond to a question 
asking whether they had enjoyed participation in the program. Attendees were 
asked to respond to the following statement: “I’ve enjoyed participating in the 
beverage workshop.” In addition, participants were asked to share their thoughts 
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regarding intention to reduce intake of SSBs in the future by responding to the 
following statement: “I think I will drink less sugar-sweetened beverages like 
soda because of what I’ve learned today.” Once again the 10–14-year-old partici-
pants were asked to select from the following responses: strongly agree, agree, 
disagree, and not sure; and 5–9-year-olds chose their answer from yes definitely 
(broad smile), yes (smile), no (frown), and not sure (neutral), using visual faces 
to help them better understand and choose their response.

11.2.3  Intervention

Each participant took part in a two-hour workshop held during summer pro-
gram hours that was composed of two separate, yet related, components.

1.	 Educational session revealing the sugar content of commonly consumed 
beverages and demonstration of adding a similar content of table sugar 
to water. Discussion of the health detriments associated with excessive 
sugar intake.

2.	 A hands-on, experiential involvement in blending better beverage 
options, followed by recipe tastings. A discussion about how to make 
healthier decisions for beverages.

Undergraduate nutrition student volunteers assisted participants in com-
pleting the program surveys and served as facilitators for the workshop. Each 
volunteer attended a one-hour instructional training session conducted by the 
Principal Investigator prior to the start of the program.

11.2.3.1  Sugar Content Quiz and Demonstration

After completion of the baseline survey, each table of 6–8 participants took part 
in a guessing game and discussion about the sugar content of four popular bever-
age items led by an undergraduate nutrition student. Participants were asked to 
guess how many teaspoons of sugar were in each of four commonly consumed 
beverage items. After guessing, the nutrition student revealed the correct answer 
and asked the participants to count out sugar packets representing the amount 
of sugar contained in the item. A plate containing all the sugar packages was 
placed in front of the beverage item to offer a lasting visual image. This process 
was repeated for each of the four SSBs. When the process was completed for all 
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beverages, the children were asked to view the four items on the table and to 
consider how much sugar would be consumed if all four SSBs were consumed 
in one day. The group added the total packages of sugar to achieve a grand total. 
Then the nutrition undergraduate students at each table led a demonstration 
showing how much sugar is added to liquid beverages by adding 15 teaspoons of 
sugar to a 20-ounce glass of water. This item was stirred and passed around for 
the participants to view the thick, cloudy substance that was created by simulat-
ing the amount of sugar often added to SSBs. An interactive discussion regarding 
the sugar content of SSBs and the health consequences of consuming too much 
sugar was held. Each nutrition undergraduate student was instructed to pose the 
following questions to the participants.

1.	 Is anybody surprised about the amount of sugar in these beverages?
2.	 Would anyone take a glass of water and add the same amount of sugar to 

it and then drink it?
3.	 Do you think drinking so much sugar in these types of beverages is 

harmful to your health?
a.	 Nutrition students were instructed to highlight the association of 

high sugar intake with weight gain, diabetes, and dental caries.
b.	 A review of the concerns associated with the ingredients in energy 

drinks and why children should not drink these products was 
conducted.

4.	 Would you like to make beverages to drink that are lower in sugar?

11.2.3.2  Blending Better Beverage Options: Tasting and 
Discussion

Participants were led in a hands-on preparation of four recipes: (1) fresh peach 
and orange infused water, (2) pineapple, mango, peach, and lime slush, (3) cran-
berry, pineapple, and lime fizzy, and (4) fresh strawberry and banana smoothie. 
The participants had the opportunity to taste all items they had prepared. The 
nutrition undergraduate students were instructed to ask for participant feedback 
about the taste, acceptability, and ease of preparation of lower sugar beverage 
alternatives. The importance of preparing beverages using diluted versions of 
100% fresh fruit juices was stressed.
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11.2.4  Analysis

The study, including instruments, protocols, and consent procedures, received 
exempt approval by the Institutional Review Board at Long Island University. 
Written parent consent was not required because the student survey portion 
of this project was classified as exempt. Survey data results were tabulated and 
compiled into a database and analyzed using STATA (SE 13) to provide descrip-
tive statistics and analysis. In addition to the standard Chi-square tests the analy-
sis includes t-tests for comparing two population proportions. Proportions are 
among the few measures which can be used for summarizing categorical data 
and provide an additional dimension to the analysis. Unlike a Chi-square test 
that tests for the association between qualitative variables using the entire con-
tingency table, the t-test can be applied to test, for example, if the proportion of 
participants correctly answering the question on the pretest is statistically dif-
ferent from the proportion of participants correctly answering the question on 
the posttest. The test statistic for comparing two population proportions is t = 
 - - - - +1 2 1 2 1 2(( ) ( ))/ (1 )(1/ 1/ ),p p p p p p n n  where  -1 2p p  are sample 

proportions estimates, p1 – p2 are population proportions, and p  (x1 +  x2)/
(n1  +  n2 is the weighted average of the two sample proportion estimates. All 
t-tests results are one-tailed tests in order to study if one proportion of respon-
dents is higher than the other, rather than simply being different from each other 
which would be captured by the two-tailed test. In other words, the tests are to 
assess if the proportion of participants correctly answering the question on the 
posttest is higher than the proportion of participants correctly answering the 
question on the pretest. Level of significance was set at P < 0.05.

11.3  RESULTS

11.3.1  Participants

Specific participant sociodemographic data were not obtained due to the 
study’s exemption status. However, study participants were attendees of the 
local boys and girls club afterschool program. The attendees of the program 
are predominately Latino and African American and come from single parent 
(51%) and low-income homes (76% come from families with incomes of less 
than $33,000/year and 74% receive free or reduced fee lunch). A total of 128 
surveys were distributed to participants, 100% were returned, and there were no 
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missing responses or surveys that were deemed incomplete. Of 128 participants, 
81 (63.3%) were male and 47 (36.7%) were female, with an average age of 9.3 
years. Data were analyzed using the entire sample of 128 participants as well 
as by two age subgroups: age of 5–9 years and age of 10–14 years. There were 
70 participants in the 5–9-year-old age group (41 male and 29 female) with an 
average age of 7.6 years and 58 participants in the 10–14-year-old age group (40 
male and 18 female) with the average age of 11.3 years.

11.3.2  SSB Intake

The average amount of SSBs consumed per week for the entire sample was 
125.6 oz. (17.9 oz. per day), with 113.9 oz. (16.3 oz. per day) for the 5–9 year old 
age group and 139.6 oz. (19.9 oz. per day) for the 10–14-year-old age group. A 
two-sample mean comparison t-test found no statistically significant difference 
in total SSB consumption between the two age groups. In addition, the differ-
ence in drinking soda and sugar-sweetened teas and juices was not significantly 
different between the two age groups. However, the older group was found 
to drink significantly more sports drinks and energy drinks compared to the 
younger group (P < 0.05; Table 1). The drinking habits of males versus females 
in both the 5–9-year- and 10–14-year-old age groups were not statistically dif-
ferent. However, males in the 10–14-year-old age group reported to drink twice 
as much soda as females in this age group, 31.1 oz. and 15.6 oz. per week, respec-
tively, and are significantly more likely to drink energy drinks, 45% and 11%, 
respectively (P < 0.05).

11.3.3  Knowledge of Sugar Content in SSBs

To evaluate the level of knowledge obtained by attending the beverage workshop 
pre- and postintervention survey data were analyzed using the standard Chi-
square tests for the association between two qualitative variables. For the entire 
sample of 128 participants, the Chi-square test for all four knowledge questions 
rejects the null hypothesis even when the P value is set at P < 0.01. Since all the 
scores have improved, it can be concluded that the intervention was successful 
in providing information to the participants. The same conclusion is obtained 
for the 10–14-year-old age subgroup. However, for the 5–9-year-old age group, 
the Chi-square test failed to reject the null for improvement in knowledge on the 
question about the sugar content in an 8 oz. can of an energy drink.
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1 TABLE 11.1  Typical consumption of SSBs in youths attending a summer program.

Question Response 5–9-year-olds 
number (%)

10–14-year-olds 
number (%)

Entire group 
number (%)

I drink soda
Such as cola, ginger ale, Sprite, and Mountain Dew Yes  60 (85.7) 51 (87.9) 111 (86.7)

No  10 (14.3)  7 (12.1)  17 (13.3)
Mean times per week 2.37 2.09 2.25
Mean ounces consumed 9.91 11.1 10.45
Total mean ounces consumed per weeks 26.26 26.28 26.27

I drink sports drinks
Such as Gatorade and Powerade Yes 60 (85.7) 49 (84.5) 109 (85.2)

No 10 (14.3) 9 (15.5) 19 (14.8)
Mean times per week 2.41 2.78 2.58
Mean ounces consumed 15.06 18.28 16.52
Total mean ounces consumed per weeks 42.54 63.03 51.83

I drink sugar-sweetened beverages
Such as sweetened tea, fruit punch, and Sunny-D Yes  57 (81.4)  47 (81.0) 104 (81.3)

No 13 (18.6) 11 (19.0) 24 (18.8)
Mean times per week 2.84 2.81 2.83
Mean ounces consumed 12.16 11.98 12.08
Total mean ounces consumed per weeks 43.59 40.64 42.25

I drink energy drinks
Such as Red Bull and Rockstar Yes 11 (15.7) 20 (34.5) 31 (24.2)

No 59 (84.3) 38 (65.5) 97 (75.8)
Mean times per week 0.3 0.78 0.52
Mean ounces consumed 1.49 3.94 2.6
Total mean ounces consumed per weeks 3.14 9.7 6.11

All beverages mean ounces 113.87 139.64 125.55 
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Results of the analyses of knowledge data using t-tests revealed that the pro-
portion of participants who correctly answered the questions on the pretest for 
the entire sample of 128 participants is statistically different from the propor-
tion of participants who correctly answered the questions on the posttest survey 
for questions 1 and 2 (sugar content in a 16 oz. serving of sweetened one-half 
iced tea and one-half lemonade; correct answer 10–12 teaspoons and in a 12 oz. 
can of cola soda; correct answer 10–12 teaspoons, resp.; Figure 1, panels (a) 
and (b)). However, for questions 3 and 4 (sugar content in a 20 oz. serving of 
sweetened fruit punch; correct answer 15+ teaspoons and an 8 oz. can of an 
energy drink; correct answer 7–9 teaspoons, resp., Figure 1, panels (c) and (d)), 
improvement in knowledge was increased, but not significantly. More precisely, 
for the age group of 10–14 years the scores on all four questions improved, while 
for the age group of 5–9 year olds only the scores for questions 1 and 3 (sugar 
content in a 16 oz. serving of sweetened one-half iced tea and one-half lemonade 
and the 20 oz. serving of sweetened fruit punch, resp., Figure 1, panels (a) and 
(c)) improved significantly.

FIGURE 11.1  Baseline and postprogram SSB sugar content knowledge.
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11.3.4  Attitudes Regarding SSB Intake

A great majority of participants either strongly agreed or agreed with the state-
ment that they usually choose a glass of water when they are thirsty, that bev-
erages with sugar are not good for them, and that they should drink less soda 
and sweetened beverages (Figure 2, panels (a), (e), and (f), resp.), both before 
and after intervention. In addition, most participants disagreed with the state-
ment that soda is their favorite drink, that delicious drinks can be made using 
fresh fruit and beverages without added sugar, and that energy drinks are healthy 
(Figure 2, panels (b), (c), and (d), resp.). The differences between the pre- and 
postintervention responses to comments addressing attitudes, however, are not 
statistically different when Chi-square tests were applied. In all attitudinal com-
ments posed study participants responded favorably regarding attitudes held on 
the preprogram survey except when responding to the comment that delicious 
drinks can be made using fresh fruit without added sugar. The majority of partic-
ipants disagreed with this comment on the preintervention survey, and although 
there was an increase in the number of those who strongly agreed or agreed with 
this comment following the intervention, there was no statistically significant 
change in response following program completion.

FIGURE 11.2  Baseline and postprogram responses to attitudinal statements.
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Responses to one comment went in an unexpected direction for the com-
ment addressing whether an energy drink was a healthy beverage option. The 
majority of participants disagreed that an energy drink is a healthy beverage 
option on both the pre- and postintervention surveys; however, unexpectedly 
less rather than more participants disagreed with the statement after interven-
tion compared with the preprogram surveys. This result was mostly driven by 
the change observed in the younger participants in the 5–9-year-old age group, 
where more of them either strongly agreed or agreed that energy drinks are 
healthy for them after the intervention. One possible explanation for this might 
be due to their unfamiliarity with this type of SSB.

11.4 DISCUSSION
This interactive workshop conducted during summer program hours held 

with youths 5–14 years of age queried usual intake of SSBs and focused on 
transmitting knowledge about the amount of sugar contained in commonly 
consumed beverage items and the potential health detriments associated with 
overconsumption. The workshop also included a hands-on preparation and 
tasting of several lower sugar beverage alternatives. In agreement with current 
literature [8, 14, 15], the youths attending this workshop reported regular con-
sumption of SSBs. We found that the large majority of the youths who partici-
pated in the workshop reported regularly drinking soda (87%), sports drinks 
(85%), and sweetened teas and juices (81%). Approximately one-quarter of the 
participants (24%) reported drinking energy drinks, with a significant differ-
ence in consumption found in those 5–9 years of age (16%) in comparison with 
those 10–14 years old (35%). This finding is not surprising given the age of our 
participants as energy drinks are more commonly consumed by teens and young 
adults. However, there are many health concerns associated with consuming 
energy drinks and young children can be influenced by the intense marketing 
efforts for these products [20, 21]. Therefore, reports of any intake of energy 
drinks in youths 5–14 years of age are of concern and require further investiga-
tion focused on this specific group of SSBs. Of significance is that males were 
four times more likely than females to consume energy drinks. Based on our 
results 10–14-year-old males, in comparison with younger children and females, 
were more likely to consume energy drinks and should be targeted in future 
interventions aimed at eliminating consumption of this problematic beverage in 
at-risk youth populations.

Estimated mean intake of soda, sports drinks, sugar-sweetened drinks, 
and energy drinks per week, rounded to the nearest ounce, was 26, 43, and 44 
ounces and 1 ounce, respectively, for 5–9-year-olds and 26, 63, 41, and 4 ounces, 
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respectively, for 10–14-year-olds. We found that the mean intake of fluid ounces 
of SSBs in our group of participants translated into approximately 17.9 ounces 
of beverage per day, or a little over two 8-ounce servings. This quantity of SSB 
translates into approximately 224 kcalories. The mean calorie contribution from 
SSBs found in this study is similar to what others have reported as usual calo-
rie contribution from SSB in children and adolescents [14–17]. Noted in our 
data, and in agreement with current trends reported, sports drinks are being 
consumed with increasing frequency [8]. Researchers have reported that par-
ents in Latino communities may exhibit a misunderstanding regarding sports 
drinks as some have been found to report that they believe that these drinks are 
healthy options for their children [18]. This misunderstanding in a community 
at increased risk of obesity and glucose intolerance is concerning and can pro-
mote future health risks. Therefore, outreach to parents, particularly in Latino 
communities to inform them about the health risks regarding the sugar content 
of sports drinks, appears advisable [18].

Chi-square tests on the entire sample of participants revealed a significant 
improvement in knowledge of sugar content for all four commonly consumed 
beverage items (iced tea/lemonade mix, cola beverage, sweetened fruit punch, 
and energy drink) between baseline and end of program. Since all the scores 
improved we conclude that the intervention was successful in providing infor-
mation to participants.

Results of t-test analysis revealed improvement in knowledge after interven-
tion for all four questions for 10–14-year-olds, but significance for 5–9-year-olds 
was only established for questions about the sugar content of iced tea/lemonade 
mix and sweetened fruit punch. These results are expected, since the partici-
pants in the age group of 10–14 years are more capable of understanding and 
retaining learned information. In addition, the older participants are also more 
likely to either consume and/or be familiar with cola beverages and energy 
drinks. In other words, the younger participants did improve their knowledge 
regarding the sugar content in all SSBs; however, for the sugar content in a 12 oz. 
can of cola and an 8 oz. can of an energy drink; correct answer 7–9 teaspoons, 
this change was not statistically different from the answers they provided in the 
pretest. It is not surprising that the younger aged participants did not remember 
the sugar content in energy drinks reviewed during the workshop as this is not a 
product that is widely consumed in this age category. It is possible that they did 
not register the information to memory due to lack of interest and familiarity 
with the product. Similarly, the younger participants would be more likely to 
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drink sweetened fruit juice than cola beverages and this could explain the lack of 
significance found in change in knowledge for these beverage items.

Analyses of responses to six questions targeting attitudes about SSBs 
revealed no significant change in attitudes regarding beverage choice preference, 
thoughts about health concerns associated with SSBs, and wish to reduce SSBs 
following program participation. There are several factors that may explain the 
lack of change in attitude. One reason why there was not a considerable change 
found in participant attitudes might be that most participants already selected 
a favorable response prior to the intervention. Baseline surveys revealed that 
85.7% of 5–9-year-olds and 81% of 10–14-year-olds reported that they choose 
water to drink when they are thirsty, and 84.3% of 5–9-year-olds and 65.5% 
of 10–14-year-olds reported that they knew that they should drink less SSBs. 
There were 57.1% of 5–9-year-olds and 74.1% of 10–14-year-olds who agreed 
that they thought beverages with added sugar were not good for them. However, 
it is possible that this comment may have been misunderstood by some who 
interpreted “not good for them” as not good in taste rather than not good for 
health. There were volunteers who read and explained the concept of the com-
ment to the participants, but there may still have been a misunderstanding of the 
intention. Therefore, response results to this comment need further investiga-
tion and when the comment is posed to participants in the future clarity can be 
enhanced by instead asking for response to “Beverages with added sugar are not 
healthy for me.” Although not statistically significant impact of the program was 
evident as the results show that, following the intervention, more participants 
either strongly agreed or agreed with the statement that delicious drinks can be 
made using fresh fruit and beverages without added sugar (44.5% in the prein-
tervention survey versus 52.3% in the postintervention survey). This trend in 
change of thought was particularly noticeable for the 10–14-year-old age group.

A significant percentage of children and adolescents seem to know they 
should reduce their intake of SSBs; however this knowledge does not translate 
into action. The preference for sweets is innate as well as learned, and so this 
biological response triggered by environmental availability may help to explain 
the resistance to behavior change in reducing SSB intake [22]. The strong desire 
for something sweet to drink and desire for a SSB in spite of known health risks 
were clearly stated by participants in a qualitative study conducted with college 
students [23]. College students are in an age category older than our participant 
sample and so even though they are more mature and should be able to better 
understand the risks of choosing to drink too many SSBs, the desire to drink 
what they wanted regardless was evident in the narrative captured by researchers 
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[23]. Resistance to change in attitude and strong cravings for desired beverages 
make it difficult to see dramatic behavioral changes in attitudes held following 
short-term interventions. Despite these obstacles, Ebbeling et al. [24] report 
success in their study where they provided weekly deliveries of noncaloric bev-
erages for 25 weeks to the homes of 53 children, aged 13–18 years. Compared 
to the control group the intervention group reduced their intake of SSBs by 
84% and experienced a statistically significant reduction in body mass index 
(BMI) for those participants in the upper tertile for weight at baseline. Similarly, 
James et al. [25] conducted a year-long, school-based educational program for 
644 schoolchildren in England who were 7–11 years old, called Ditch the Fizz, 
and found a small reduction in BMI in the intervention group and a modest 
reduction in consumption of carbonated drinks. Additionally, Sichieri et al. [26] 
report a statistically significant reduction in consumption of carbonated bev-
erages in their seven-month-long, school-based intervention (n = 1134) with 
9–12-year-olds that focused on increasing water intake. The intervention group 
received classroom activities and water bottles and had promotional banners 
hung at the school. A statistically significant reduction in BMI was found only 
in those who were overweight at baseline and only in females. Evidently, small 
successes in reducing SSB intake in youth are achievable. However, long-term 
interventions that address the home, school, and afterschool environments may 
be needed to realize greater impact.

There were several limitations with this study. A convenience sample was 
used for the study with all the participants coming from one boys and girls club 
in one community in the US. The participants were predominately Latino and 
African American and therefore study results cannot be generalized to other 
groups. In addition, data collected were self-reported and may be skewed due to 
participant bias or poor recall. Finally and in hindsight, the comment addressing 
thoughts about whether sweetened drinks were “not good” for the participant 
was found to be ambiguously worded and may have been misinterpreted. Study 
strengths include the use of trained nutrition undergraduate students to assist 
participants with survey completion and the interactive design of the interven-
tion. We engaged youths in the learning process offering an experiential work-
shop that allowed the participants to prepare and taste alternatives to SSBs and 
also provided strong visuals to enhance impact and learning. We did not just tell 
youth participants to avoid SSBs but instead had them prepare and taste no- and 
low-sugar alternatives. The results from the program evaluation reveal that par-
ticipants enjoyed participating in this program, as 87.5% either strongly agreed 
or agreed with this statement. In addition, almost 80% of the participants either 
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strongly agreed or agreed with the statement I think I will drink less sugar-sweet-
ened beverages like soda because of what I learned today; 81.5% in the 5–9-year-
old age group and 77.6% in the 10–14-year-old age group (Table 2).

11.5  CONCLUSION

Childhood obesity and subsequent health detriment remain a formidable pub-
lic health concern. Weight gain from consuming sugar in liquid form, such as 
in SSBs, is particularly concerning as liquid calories are not registered by the 
body and therefore not compensated for with subsequent reduction in food 
intake. SSBs are ubiquitous and they have made their way into the daily diet 
of children as they are readily available at home, on the school campus, and at 
afterschool venues. In this two-hour, hands-on intervention study we found that 
consumption of SSBs was common in 5–14-year-olds in three major categories: 
soda, sports drinks, and sugar-sweetened teas and juices. Energy drinks were 
less commonly consumed; however 24% of the participants reported consump-
tion. Energy drinks should not be consumed by youths and interventions that 
address avoiding consumption of energy drinks in this age group are needed.

Despite providing a relatively brief intervention we were able to show a sig-
nificant increase in participants’ retention of knowledge regarding the amount 
of sugar added to commonly consumed SSBs. Postprogram data revealed that 
the large majority of participants enjoyed the program and intended to reduce 
intake of SSBs following participation in the program. However, we were unable 
to significantly influence attitudes held regarding SSBs. Long-term interventions 
and programs that engage youths and reach out to parents as well as addressing 
the widespread availability of SSBs are needed in the future to influence resistant 
attitudes and beverage choosing behaviors in youths.
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Future Directions for Self-Regulation
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12.1  INTRODUCTION

The term self-regulation refers to the cognitive processes that govern drives 
and emotions [1]. Self-control refers to the ability to deliberately regulate one’s 
emotions, urges and desires and can be viewed as aspect of self-regulation [2]. 
Several studies implicate difficulties in selfregulation in the development of 
overweight and obesity, primarily via deregulated eating behavior [3]. In a pro-
spective longitudinal study, Duckworth et al. [4] found that self-controlled chil-
dren are protected from weight gain in the transition to adolescence. Francis and 
Susman [5] found that children with low self-regulation had significantly higher 
body mass index (BMI) and more rapid weight gain from age 3-12 than other 
children. These findings suggest that in early childhood, selfregulatory problems 
are important longitudinal predictors of weight problems in early adolescence.

Children learn to practice self-control skills in the home environment by 
settling disagreements rationally rather than taking revenge, eating healthy food 
rather than junk, saving rather than spending, concentrating rather than disrupt-
ing the class, being careful rather than thrill-seeking and considerate rather than 
greedy [6].
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With significant burdens of disease attributable worldwide to the obeso-
genic environment and to weight-related problems, the role of parents has per-
haps never been more important in the management of deregulated eating [7,8]. 
They must find a way to help their children internalize self-regulation, develop 
coping skills and become physically and emotionally independent.

This paper will explore the relevance of self-control theories to the manage-
ment of childhood obesity. The relationship of dietary restriction to self-control 
theories will be examined. The dietary restriction approach [9] will be com-
pared with the trust paradigm, which emphasizes children’s internal hunger, sati-
ety cues and a division of responsibilities between parents and children [10].

12.1.1  Self-regulation

“Self-regulation” often refers broadly to the capacity to alter thoughts, feelings, 
desires, and actions with respect to certain goals. It infers active agency and is 
vital, since without it we would be helpless spectators. Self-regulation involves 
self-observation, judgment, and self-reaction [11]. The ability to regulate and 
control feelings and behaviors is a major accomplishment of the human spe-
cies, yet the psychological mechanisms involved are incompletely understood. 
The absence of self-regulation skills is often related to interpersonal difficulties, 
addictions, emotional eating and weight-related problems [2]. While the capac-
ity to self-regulate may vary across situations, some studies suggest it is more 
trait-like than state-like [12]. Selfregulation in early childhood has been linked 
to parental and teacher ratings of self-regulation or impulsivity later in life [13] 
and recent studies indicate it is both a trait and ability [14]. People with strong 
self-regulatory abilities can control their impulses much more easily than those 
without them, and are thus less prone to emotional eating and indulgence when 
tempted [12].

12.1.2  Self-control

Self-control refers to the capacity to alter one’s responses and align them with ide-
als, values, morals, and social expectations, and the capacity to pursue long-term 
goals. Whereas ‘self-control’ and ‘self-regulation’ are often used interchangeably, 
those who make a distinction typically consider self-control as a deliberate, con-
scious, aspect of self-regulation. Self-control facilitates the restraint of overriding 
of a response, enabling a different response [11].
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Self-control comes into play when people are torn between longterm goals to 
restrain behavior and immediate impulses promising hedonic fulfillment. Like 
self-regulation in general, it involves selfobservation, monitoring and behavioral 
control. Monitoring requires awareness of the discrepancy between impulsive 
reactions and goals or values. Behavioral control includes resisting the urge to 
respond impulsively to temptation [15].

Self-control deficiencies and impulsivity or impulse control problems are 
related [16], and often imply a failure to consider the consequences of one’s 
actions. Resisting the temptation of immediate pleasure leads to behaviors indis-
tinguishable from those that occur without forethought.

Posner and Rothbart [17] coined the related term “effortful control” that is 
needed to adapt to social demands. Effortful control includes managing atten-
tion (attentional regulation) and either inhibiting (inhibitory control) or acti-
vating behavior (activational control). It underlies, for example, the ability to 
focus on health and exert self-control despite a tempting smell of cake, and 
involves: 1) Alerting (maintaining an alert state); 2) Orienting (focusing on 
desired information); 3) Executive attention (focusing on goals, planning and 
decision-making).

Extending this view, Hoffman et al. [18] suggest a dual system perspective 
involving the interplay between: (a) reflection (evaluation of reward value, 
restraint); (b) impulsive precursors of behavior, such as motor impulsivity; and 
(c) determination of situational and dispositional boundaries, such as weakness 
or negative emotionality, which may involve a shift to a different reward value.

In their seminal work [19], Mischel and colleagues define “delay of gratifica-
tion,” as the time individuals wait to obtain a reward of greater value [20]. They 
explored when children forego a small, immediate reward for a larger future 
reward. Similar concepts include “delayed reward”, “self-discipline” and “self-
regulation” [21-23]. Delay of gratification behavior follows different patterns for 
different people [17]. This interconnection between cognition, behavior and 
situational/ dispositional boundaries is supported by brain research [24]. There 
is evidence that positive and negative emotionality activate the prefrontal cortex 
differently [25], possibly affecting attention and self-control [26].

Moreover, the reward-surfeit model of obesity holds that hyperresponsivity 
of reward circuitry leads to overeating and substance use [27]. However, find-
ings suggest that obese humans show less activation of reward regions to food 
receipt, but greater activation in regions that encode the reward value of food 
cues [28,29]. Stice et al. [30] found that normal-weight adolescents at high-
risk versus low-risk for future obesity showed greater activation in the dorsal 

 



226	 Pediatric Behavioral Nutrition Factors

striatum in response to palatable food receipt. This suggests that the initial vul-
nerability that gives rise to obesity may be elevated.

12.1.3  Moderators of Self-regulation

Several moderators may be related to difficulties in self-regulation and thus to 
weight-related problems:

12.1.3.1  Individual Differences and State Variations

Although self-regulation generally develops over the life span, people differ in 
their degree of impulsitivity when faced with temptation [17]. These individual 
differences no doubt result from genetic, pre-natal and postnatal environmental 
influences, as well as learning history and current need states [31-34].

12.1.3.2  Hierarchy of Values and Reward Value

A person strongly tempted to accept a piece of chocolate yet wanting to restrain 
caloric input will experience internal conflict between the value of pleasure and 
the value of restriction [35]. Immediate value is coded by the reward system. The 
value of sensory stimuli has been called reward value [36]. Higgins’ regulatory 
engagement theory [36] related this concept to value estimations and engage-
ment. Overcoming temptation to do something pleasant strengthens engage-
ment and increases the reward value of the related actions, as occurs in dieting. 
Fishbach & Zhang [35] proposed that we represent goal actions either in terms 
of progress toward a desirable end state, or in terms of commitment to this end 
state. In a self-control conflict, a high order goal offering delayed but larger ben-
efits conflicts with a low order “temptation goal” offering immediate but smaller 
benefits [31] For an obese person, for example, food restriction offers delayed 
long term benefits. Eating large quantities of rich foods, on the other hand, 
offers immediate, yet smaller benefits. In self-control failures, people diminish 
the discrepancy between their goals and the temptation (“food restriction won’t 
help slim. I’ll never lose weight”) and find a “balance” that protects them from a 
conflict between goals and temptations. These self-control failures result, para-
doxically, from a lack of awareness of the intensity of internal conflict [35].
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12.1.3.3  Emotional Distress and Ego Depletion vs. Ego 
Strength

Emotional distress may work against a general pattern of impulse control because 
it leads to a short-term focus, whereas impulse control requires a long-term 
focus. Emotional distress probably enhances the tendency to seek immediate 
sources of good feelings. Many of the common foci of self-regulatory restraints 
offer immediate pleasure: alcohol, drugs, high-calorie foods, illicit sex, extra 
sleep, shopping, and entertainment. In weight-related problems, impulse con-
trol may fail because distress leads to affect regulation [37], which takes priority 
over the value of healthy eating.

As a consequence of the short-term need to suppress negative emotions, 
overeating may deplete long-term self-control resources [37]. According to 
Baumeister and colleagues’ self-control strength theory [14], self-control is a 
limited resource that works like a muscle. Exertion depletes this energy, which 
replenishes itself periodically [22]. ‘Ego depletion’ [22] is used to denote low-
energy states with impairment of the mental activity necessary for self-control. 
Baumeister et al. reported that participants who controlled themselves by trying 
not to laugh while watching a comedian later performed more poorly on a task 
requiring self-control than participants who did not control their laughter while 
watching the video [22]. Nevertheless, they continue their muscle analogy by 
claiming that muscles tire after exercise, but are strengthened by it in the long 
run. Stice et al. [38] found that a positive mood stimulus helped restore depleted 
energy.

Actions leading to self-censure are unlikely to be pursued. This idea is of rele-
vance to eating. Vulnerability to overeating in noneating-disordered overweight 
individuals is associated with increased negative affect [39]. Social-emotional 
self-regulation and cognitive selfregulation are interconnected; the same neural 
system is responsible for emotional control and meta-cognitive functions [24]. 
If the capacity to mentally represent, shield, and update restraint standard is 
reduced, self-monitoring resources may be depleted [40].

The reflective system is responsible for deliberate judgments, strategic 
action plans for goal pursuit, and inhibiting or overriding prepotent responses 
such as impulses or habits [28]. These processes are relatively slow and con-
trolled, based on symbolic representations and operations [41]. Limited control 
resources may impair the reflective system by undermining its ability to sym-
bolically represent restraint standards and monitor behavior according to those 
standards. The reflective system may then fail to activate, inhibit or override 
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behavioral schemas. Karpinski & Steinman [42] measured automatic affective 
reactions to candy under two conditions. Participants drank orange juice with 
(alcohol condition) or without (control condition) vodka. An intermediate 
filler task allowed the alcohol to take effect. As expected,only participants in the 
control condition, but not participants in the alcohol condition, restrained their 
candy consumption according to their dietary restraint standards. Automatic 
affective reactions predicted candy consumption for intoxicated but not sober 
participants. These results indicate that under alcohol intoxication, strong 
impulses affect the quantities of food we consume.

12.1.3.4  Restrained Eating

Self-regulatory resources also moderate the influence of restraint on eating 
behavior. Restraint standards normally guide behavior effectively in tempting 
situations, but not when participants’ selfregulatory resources are depleted [43]. 
Both automatic affective reactions and approach–avoidance tendencies are 
affected by physical deprivation [33,44]. Dieters, who constantly seek to restrict 
food intake, therefore eat more when self-regulatory resources are depleted. In 
contrast, non-dieters, who eat freely according to internal hunger and satiety, do 
not eat more than usual when their self-regulatory resources are depleted [44]. 
Nevertheless, choosing not to eat for intrinsic reasons may deplete less strength 
than feeling compelled by extrinsic reasons to exert self-control when eating 
[45]. Lowe [46] argues that dieting to reach a weight lower than one’s desirable 
weight for height is potentially harmful. For individuals, overweight or gaining 
weight, he believes the potential benefits of dietary restriction may outweigh the 
risks overeating in response to restraint.

12.1.3.5  Exposure to Temptations and Tempters

Exposure to temptation can undermine self-regulatory functioning [22] 
whereas preschool-age children can self-regulate energy intake in controlled 
laboratory conditions [23], this ability is easily disrupted by social and situ-
ational factors [36].

Contextual factors can suppress the appeal of a temptation. Leander and col-
leagues [47] found that individuals with chronic self-regulatory problems who 
were tempted to smoke marihuana were more likely to resist temptation if they 
had a distant rather than a close relationship with the tempter. So even if no 
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important goal exists, the natural shield of chronic self-regulatory tendencies 
may sometimes prove sufficient in temptation-laden social contexts. Since obese 
people tend to control their eating better with company than without, family 
meals may be a protective factor for obese children.

Fisher & Kral provided evidence that large portion of energydense foods 
increases energy intake in children as young as two [48]. A reward must be both 
immediate and self-relevant for people to be tempted by it [49]. Thus, we tend 
to buy more food when we are hungry. It may be hard for a restrained eater to 
resist food when it is available and (s)he is hungry. Jansen [50] provided evi-
dence for “cue reactivity”: when sensory cues were systematically associated 
with food intake, they reliably triggered early (cephalic phase) effects of food, 
such as increased blood sugar and salivary flow. Overweight children fail to regu-
late their food intake when tempted by the smell and taste of appetizing food. 
In this case, overeating is related more strongly to induce salivation flow than to 
psychological factors [50].

12.2  DEVELOPMENT OF SELF-CONTROL

Self-control is a psychological skill involving higher mental processes and atten-
tion-focusing abilities that can help prevent weightrelated problems or help 
manage them. Although biologically based, it can be learned. Research suggests 
that it develops with the repeated activation of relevant neural systems, just like 
a muscle [51].

According to Vygotsky’s cultural-historical cognitive theory, with the devel-
opment of self-regulation, we become able to control certain behaviors to 
acquire “higher mental functions” [52]. Self-regulated behaviors enable chil-
dren to make the critical transition from “slaves to the environment” to “masters 
of their own behavior”. Vygotsky explains that this process involves the mastery 
of specific cultural tools like language and other symbolic systems, to gain con-
trol of physical, emotional and cognitive functions. Children’s self-regulatory 
abilities originate in social interactions before being internalized [53].

Though influenced by individual temperament, self-regulatory competence 
involves skills that develop during childhood and adolescence. These are taught 
formally or informally within the social context and can therefore be enhanced 
by intervention programs [54]. Values or norms are most effectively transmit-
ted when perceived as a choice rather than a by agents of socialization and are 
then adhered to in the absence of external surveillance, hope of reward, or fear 
of punishment.
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Vygotsky [53] suggested three conditions for the development of self-reg-
ulatory behaviors in children. Firstly, they need the opportunity to engage in 
“other regulation”, to be the subject of others’ regulatory behaviors (as in most 
interaction with adults) as well as agents regulating others’ behaviors (as in most 
interaction with children). Secondly, they learn to master specific cultural tools 
that allow them to start using selfregulatory behaviors independently. When, for 
example, they engage in self-talk or “private speech”, they take words that adults 
once used to regulate their behavior and use them for self-regulation purposes. 
Thirdly, well-developed, make-believe play provides opportunities to practice 
self-regulatory components of mental functions. During play, children fulfill 
their desires in symbolic form, learn to delay gratification, and adopt different 
perspectives.

1.	 Gottman was the first to define “meta-emotion” [55] as an organized 
approach to the understanding of emotions. He said that parental meta-
emotion influences children’s capacity for physiological and emotional 
regulation and that talking about emotions develops self-regulation 
[56]. He claimed that parents can coach their childreBeing aware of 
their child’s emotions

2.	 Seeing their child’s emotion as an opportunity for intimacy or teaching
3.	 Helping the child to label his/her emotions
4.	 Empathizing with or validating the child’s emotion
5.	 Trying to understand the feelings underlying misbehavior
6.	 Helping their child down-regulate emotions
7.	 Setting clear limits on behaviors, joint problem solving.

Self-regulatory capacities develop optimally when both parents practice 
meta-emotion coaching and model self-regulation.

According to social cognitive theory, the ability to regulate one’s health can 
be taught via social modeling, support, and feedback. External supports are 
gradually withdrawn as self-regulation develops. According to Bandura’s triadic 
model [1], we regulate our health by adopting self-care strategies, setting goals, 
and monitoring feedback on the effectiveness of the strategies used. Perceived 
self-efficacy in turn enhances motivation to self-regulate health.

The repeated activation of a neural system causes it to expand [51]. Current 
brain research underscores the importance of the environment (training) in the 
development of self-regulation. Repeated acts of self-regulation increase our 
total pool of energy [49]. According to Strayhorn [6], self-control is fostered 
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by: 1. a positive, long-term relationship with a dependable person who com-
municates the value of this goal; 2. carefully chosen self-control challenges at 
a suitable level of difficulty; 3. positive self-control models; 4. frequent, graded 
practice; 5. enjoyment of valued rewards obtained by effort; 6. fantasy rehearsal; 
7. compliance skills; 8. relevant verbal concepts (including a term for self-con-
trol itself); 8. the art of self-instruction; 9. Removing oneself from temptation; 
and 10. Self-monitoring skills [6].

Diverse and complex strategies to improve self-control and bolster the value 
of long-term goals in the face of temptation [20,57- 59] have been suggested. 
Hoffman et al. [18] suggest that self-control interventions are most effective 
if they simultaneously (a) change attitudes, beliefs, and control standards via 
interventions such as cognitive restructuring, education, or persuasion, (b) 
create situational and dispositional circumstances conducive to effective self-
control, and (c) change problematic impulsive precursors of behavior. Recently, 
they demonstrated that mental self-control strategies such as “cooling” thoughts 
(imagining chocolate in a non-consummatory manner) and implementation 
intentions (instructions not to eat the chocolate) reduced the strength of auto-
matically activated affective responses to a tempting stimulus [60]. Baumeister 
and colleagues [61] posited that self-control skills may be strengthened by exer-
cise and practice just as a muscle is fatigued in the short run but strengthened in 
the long run by exercise.

12.3  PARENTING, SELF-CONTROL AND WEIGHT-RELATED 
PROBLEMS

Although self-control is a trait, it can be developed and enhanced [62]. By reg-
ularly adopting the above guidelines, parents can help their children develop 
effortful control and the ability to delay gratification. Gottman [55] suggests 
placing clear limits on behavior to promote self-control and self-regulation. 
However, parents who are overweight, who have problems controlling their 
own food intake, or who are concerned about their children’s risk for over-
weight sometimes adopt controlling child-feeding practices (authoritarian par-
enting style) in an attempt to prevent overweight in their children [56]. This 
may be counterproductive in the challenge of developing internalized selfcon-
trol. According to Baumrind’s theory of parenting style, a child is more likely to 
comply with parental control and internalize it when it is perceived as fair and 
reasonable [63].
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Parenting style is a complex notion denoting specific behaviors that work 
individually and collectively to influence outcomes in children. It is intended to 
describe normal variations in parenting, with a focus on issues of control [64]. 
Two important features of parenting style are [65]: 1. Responsiveness, or “the 
extent to which parents intentionally foster individuality, self-regulation, and 
self-assertion by being attuned, supportive, and acquiescent to children’s special 
needs and demands”; and 2. Demandingness, or “the claims parents make on 
children to become integrated into the family whole, by their maturity demands, 
supervision, disciplinary efforts and willingness to confront the child who dis-
obeys.” Baumrind uses these features to define three parenting prototypes: per-
missive (indulgent), authoritarian and authoritative styles [64].

12.3.1  Permissive Parents

Permissive parents are more responsive than demanding and essentially allow 
children to make their own decisions and regulate their own activities. Such par-
ents may avoid setting boundaries recommended by the American Academy of 
Pediatrics Committee [66]. Parental over-permissiveness, over-protectiveness 
and a lack of authority can lead to uncertainty, insecurity and self-regulation dif-
ficulties in children [67,68]. Since self-regulated eating is difficult in the obe-
sogenic environment, it is hardly surprising that the permissive parenting style 
has been shown to be counterproductive in the management of weight-related 
problems [67].

12.3.2  Authoritarian Parents

Authoritarian parents are high in demandingness and low in responsiveness [69]. 
This style correlates negatively with children’s psychosocial well-being [70] and 
positively with obesity [71,72] and eating disorders [73]. Authoritarian parents 
lack the sensitivity to assess their child’s self-regulating ability before making 
behavioral demands and may expect behaviors beyond the child’s developmen-
tal ability. Authoritarian parenting style, negatively associated with healthy child 
development [74,15], involves overt psychological control via parenting prac-
tices such as the induction of guilt or shame and the withdrawal of love, which 
hinders children’s psychological and emotional development and control over 
food intake [74]. Faith et al. [75] found that parental restriction of their child’s 
food intake predicted increase in BMI two years later. Parental style was not 
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measured in this study, so we do not know whether psychological control was an 
element of the parental restriction.

Authoritarian and authoritative parenting styles seem to impact children’s 
eating behaviors and responses differently. The association between authori-
tarian parenting and poor internalization of selfcontrol [76], and between 
authoritative parenting and successful internalization [77] appear to be stron-
gest in middle-class Anglo-Europeans. In other cultural contexts, authoritarian 
parenting is more likely to be the norm and less likely to be associated with 
negative outcomes. Since individualism is a supreme value in North American 
and Western European societies, authoritarian parenting style is perceived psy-
chologically controlling. Yet in collectivist cultures, which value socialization, 
parents promote interdependence, cooperation, and unconditional compli-
ance. They aim not to facilitate autonomy, and tend to inhibit a child’s personal 
wishes [78].

In Western cultures, overt authoritarian parenting may also enhance chil-
dren’s greediness for food. According to Winnicott [79] the word ‘greed’ brings 
together the psychical and the physical, love and hate. He suggested greed 
appears in disguised form, even in infants, and that greediness is a symptom sec-
ondary to anxiety. Anxiety and greediness may be one outcome of authoritarian 
parenting, which lacks warmth [63], a factor important in motivating children 
to follow parental wishes [80]. Authoritarian parents also tend to make disposi-
tional attributions for children’s misdeeds [81]. They tend to be angry, use rea-
soning to teach appropriate behaviors, and humiliate their children, which may 
lower the children’s capacity for selfregulation [82]. Many people in Western 
consumer society are highly anxious. Hypervigilance, attention bias and lack of 
self-regulation have been found to be key features of anxiety [83,84]. Greediness, 
emotional eating, disordered eating and lack of self-control may form a part of a 
coping mechanism with the anxiety associated with our society.

12.3.3  The Authoritative Parenting

The authoritative parenting style, characterized by high levels of warmth and 
low levels of coercive control, has been associated with positive outcomes in 
child development across gender, ethnic and socioeconomic backgrounds 
[9]. Expectations from children are balanced by responsiveness to their needs. 
Authoritative parents are neither intrusive nor restrictive and tend to maintain 
an authoritative stance and to view the parental role as more collaborative and 
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supportive than the authoritarian parents. Authoritative parenting has consis-
tently been linked with social competence and with a lack of behavioral problems 
in children of all ages [69]. Findings suggest that children raised in authoritative 
homes ate more healthily, were more physically active and had lower BMI lev-
els, compared to children who were raised with other styles (authoritarian, per-
missive/indulgent, uninvolved/neglectful). General parenting has a differential 
impact on children’s weight-related outcomes, depending on child and parental 
characteristics [85,86].

To prevent the counterproductive impact of authoritarian parenting style 
and its negative influence on children’s ability to focus on their internal needs 
and develop self-control, Satter [87] suggests health care providers and par-
ents rely on a “trust” paradigm instead of the currently widespread “control” 
paradigm. She proposes a division of responsibilities [87] between parents 
and children. Parents provide structure (e.g. regular mealtimes, sitting during 
meals), support, and new foods that children can reject or accept, and children 
choose how much to eat. According to this “authoritative feeding style”, parents 
communicate age-appropriate demands to their children and model self-con-
trol while maintaining a non-intrusive stance. The risk for overweight in first 
graders is five times greater for those with authoritarian versus authoritative 
mothers [88]. Children of permissive or neglectful parents are twice as likely as 
children of authoritative parents to be overweight. Caregivers generally know 
what foods are healthy for their children but do not apply this knowledge dur-
ing meal times [89].

Satter’s trust paradigm appears to provide support for permissive parent-
ing since parents trust their children to consume appropriate amounts of food. 
This may, however, be counterproductive in a childcentered environment, when 
career-oriented parents feel guilty for being insufficiently available. Despite 
good intentions, obese children may experience subjective failure when offered 
too many choices [9]. When permissive parents trust their children’s ability to 
choose from many food options, they may be overlooking a tendency to feel 
overwhelmed and experience a lapse in self-control [90]. Parental trust in their 
children’s eating behavior is warranted when the child has healthy eating hab-
its and effective self-regulation [91]. However, when children are not offered 
a varied enough diet, they may make a habit of always eating the same foods. 
The tendency of morbidly obese children to overeat also presents parents with 
challenging decisions about when and how to intervene. With experience, we 
can learn to override innate self-control in order to obtain various short-term 
rewards, and develop creative control strategies.
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The ability of three- to five-year-olds to determine appropriate portion sizes 
was examined in a study by Leahy et al. [92]. Breakfasts, lunches, and afternoon 
snacks were served two days per week for two weeks. During the first week, 
energy density of the foods served was low. During the second week, energy 
density was increased by adding fat and sugar and decreasing fruit and vegetable 
intake during the day. Dinner and an evening snack of constant energy density 
were sent home with children. Children consumed a consistent weight of foods 
and beverages over two days in both conditions, and their energy consumption 
was therefore 72 kcal (14%) less in the lower energy density condition, a sig-
nificant result (P = 0.0001). Reducing the energy density of children’s diets may 
therefore be an effective strategy for reducing energy intake.

Kirschenbaum and Kelly [9] argue that dietary restriction is often an inef-
fective weight control strategy. Nevertheless, there is evidence that excessive 
restrictiveness leads to poor self-regulation and may contribute to child obesity 
[93]. Arguably, there is insufficient evidence to determine the effectiveness of 
dietary interventions in treating excessive weight gain in children and adoles-
cents [93]. However, a meta-analysis supports the effectiveness of some inter-
ventions including dietary modification, though effectiveness may decline over 
time. Luttikhuis et al. concluded in their review that childhood obesity interven-
tions works, but only if combined with behavior modification [94]. The most 
effective interventions may be those that encourage parents to decide what is 
served (reducing energy density rather than food quantities) and children to 
decide how much they eat [91].

12.4  CONCLUSION

Self-control and self-regulation can be developed and serve as buffers against 
emotional dysregulation and problematic eating behavior. There are no empir-
ically-based guidelines for effective parenting practices or for external interven-
tions promoting weight control. Not all children need to moderate their energy 
intake, so the need for reductions in energy density should be “weighed” care-
fully. Neither inappropriate levels of trust nor extensive restriction of food intake 
are effective in fostering self-control and self-regulation in eating.

Since restrictive feeding practices increase children’s preferences for 
restricted and palatable foods [95] and promote overeating when restricted 
foods are freely available [4], parents should aim to control the environment 
rather than children’s behavior. Moderate restrictions should be imposed on less 
nutritional foods. Social contexts promoting alertness (rather than vigilance) to 
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long- versus short-term rewards should be provided to enhance self-regulation 
and self-control. This can be achieved without overt psychological control in 
most cultures via an authoritative parenting style and effective communication.

Self-regulation is built via effective communication at home, at school and 
in the health system. Three interrelated processes, in which language skills are 
paramount, contribute to it: information exchange, behavior influence, and 
problem solving [96]. As language is internalized, competent children and 
adolescents make increasing use of self-talk to describe and evaluate their 
thoughts, feelings and actions, and monitor their own behavior [97]. This 
enables children to acquire the foundations of self-regulation, on which affec-
tive, social and cognitive competence depend. A growing sense of competence 
enhances the development of self-regulation that paves the way to complex 
abilities that surpass mere compliance. These abilities include delay of gratifi-
cation, impulse and affect control, modulation of motor and linguistic activi-
ties, and the ability to act in accordance with social norms in the absence of 
external monitors [98].

12.5  RECOMMENDATIONS FOR FUTURE RESEARCH

Additional research is needed to further study the association between self con-
trol mediating and moderating factors and child’s weight status.

The next generation of programs should engage new models such as behav-
ioral economics to foster self control among children with hyper or hypo sensi-
tivity of reward circuitry. Future research needs to identify the components or 
types of treatments that achieve the most comprehensive and persistent effects 
on child’s self control. How parenting programs address the need to train parents 
to enforce self regulation and self control in their children.

Given the lack of current intervention studies addressing general parenting 
and their impact on child’s self control and weight status, further development 
and testing of theory and practice based interventions is strongly recommended, 
preferably employing a longitudinal design with more extended follow-up peri-
ods to establish causation.
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13.1  INTRODUCTION

Results from US National Health and Nutrition Examination Surveys 
(NHANES) pointed out that the obesity prevalence remained stable over past 
10 years (1). However, several cross-surveys in Western countries showed that 
around 30% of adolescents boys and 25% of girls are still overweighed (2, 3), 
mainly due to high-calorie food intake and sedentary lifestyle.

The increased prevalence in adolescent overweight contrasts paradoxi-
cally with the prevailing social appreciation of thinness (4–6), which is more 
pronounced among females (7, 8). The flip side of that appreciation is soci-
ety’s rejection of obesity, whether expressed openly or through implicit atti-
tudes (9).
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Longitudinal surveys and psychiatric studies have long warned that adoles-
cents’ weight self-regulation practices promoted by thinness goals sometimes 
fuel unhealthy habits such as smoking, alcohol and drug use, purges, or vomits, 
or even result in anorexia and bulimia disorders (10).

Comprehensible alarm resulting from these potential hazards has tended 
to obscure the positive role that body weight self-regulation processes, moti-
vated by concern with body image, may represent by promoting a more bal-
anced food intake and regular physical activity during adolescence. In our view, 
the relationship between ideal body image and weight self-regulation process 
can be connected through Higgins’ (11, 12) regulatory focus theory (RFT). 
Essentially, RFT describes the processes by which individuals try to self-regu-
late or adjust their attitudes and behaviors to achieve a positive goal by means of 
two differentiated strategies: promotion focus goals (“making good things hap-
pen”) or prevention focus goals (“avoiding bad things happen”). Some studies 
on adults have explored the relationship between individuals’ dominant focus 
and several dimensions of eating behavior, such as fruit consumption (13), 
restrained eating (14), emotional, external and restrained eating (15), or food 
choice motives (16).

In this theoretical framework, we consider that adolescents’ weight self-regu-
lation efforts either by losing excessive weight, or by maintaining it in reasonable 
magnitudes, would involve a motivational “promotion focus” (i.e., the desire to 
show an attractive personal body image in alignment with present beauty stan-
dards) as well as a “prevention focus” (i.e., to avoid social rejection linked to 
deviance of body standards).

However, as any human motivated behavior, weight-control may turn into a 
serious mental illness (17). Anorexia would represent the most dramatic case of 
healthy weight self-regulation failure. On the other side, adolescents’ hypotheti-
cal involvement in a promotion focus, a prevention one, or both can contribute 
to initiating positive attempts to eat a more balanced diet and/or practice regular 
physical activity. In this direction, after remarking that during adolescence, body 
attractiveness tends to be a stronger motive than health when adopting healthy 
habits; Nowak (18) observed that boys and girls who attempted weight loss 
reduced consumption of sweet foods and snacks, while concurrently increasing 
consumption of healthy foods, such as fruit and yogurt. More recently, another 
study has also recorded that most obese and overweight boys and girls who 
manifested their desire to slim reported a congruently healthy lower consump-
tion of several high-calorie food groups (19).
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Until now, many cross-sectional surveys have assessed the relationship 
between losing weight behaviors and body image attitudes. These stud-
ies have pointed out the common inclination of the obese and overweight 
population to underestimate their weight (20–23). On the same lines, some 
longitudinal studies also have pointed out a propensity to judge their body 
image as not being excessively overweight, which seems to be consistent with 
a general decline in students’ dissatisfaction with their body-image (24). In 
particular, Anglo-American countries have registered a significant increase 
in the percentage of overweight subjects, in both adults (25, 26) and ado-
lescents (27, 28), who defined their weight as “normal.” In previous studies, 
roughly half of the overweight boys and a quarter of obese ones also claimed 
to be normal weight, a belief that was not shared and dropped sharply among 
girls (20, 21).

With reference to measured body fat, half of the girls with above-average val-
ues also considered themselves to be normal weight (29), and 4% even defined 
themselves as underweight. Contrarily, 33% of normal-weight girls overesti-
mated their weight (30).

In agreement with these unexpected findings within a context of obesity 
rejection, one longitudinal study found a dip in interest among teenagers in con-
trolling their weight (31). Moreover, in a multi-ethnic sample of British ado-
lescents, 65% of overweight boys and 36% of obese boys stated that they have 
never tried to lose weight, and these proportions fell to 41 and 23%, respectively, 
among girls (21). By contrast, the ideal of being slim has been shown to spur 
girls with normal weight to perceive themselves as “fat” (20, 23), and most of 
them admit to have dieted on some occasions (21).

Incongruences between self-regulatory theoretical predictions and empiri-
cal findings demand a better understanding of self-weight goals among adoles-
cents. The aim of this study was to assess the relationship between body mass 
status, body image perception, self-weight concern, and the personal motivation 
to actually engage in healthy weight control behaviors through cutting down 
food intake and/or regular exercise in a representative sample of adolescents liv-
ing in a Mediterranean area. Body image satisfaction according to weight status, 
age, and gender was also assessed.
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13.2  MATERIALS AND METHODS

13.2.1  Study Design and Population

The study is part of a broader population-based cross-sectional survey carried 
out on Balearic Islands’ 12- to 17-year-old adolescents between 2007 and 2008. 
The sample was selected by means of a multiple-step, simple random sampling, 
taking into account, first, the location, with towns from all over the Balearic 
Islands being represented (Palma de Mallorca, Calvià, Inca, Manacor, Maó, 
Eivissa, Llucmajor, Santa Margalida, S’Arenal, Sant Jordi de Ses Salines), and 
then by random selection of schools within each town. Sample size was strati-
fied by age and gender.

To calculate a representative number of adolescents, a variable BMI was 
selected with the greatest variance for this age group, based on data from the 
literature at the time of the study (32). Sampling was determined for the distri-
bution of this variable, with a confidence interval (CI) established at 95% with 
a ±0.25 error. The total number of subjects (2400) were uniformly distributed 
within the towns and proportionally distributed by gender and age. Exclusion 
criteria were: type 2 diabetes, pregnancy, alcohol or drug abuse, and non-directly 
related nutritional medical conditions.

The sample was oversized to prevent loss of information and was needed 
to do the fieldwork in complete classrooms. In each school, classrooms were 
randomly selected from among those of the same grade, or level, and all the 
adolescents in one classroom were asked to participate in the survey. A letter 
informing the nature and purpose of the study was sent to parents or legal guard-
ians. After receiving their written consent, the adolescents were then considered 
for inclusion in the study. All responses to questionnaires were filled in by the 
adolescents. Once the field study had been completed, the adolescents who did 
not fulfill the inclusion criteria were excluded. Finally, the sample was adjusted 
by a weighting factor in order to balance the sample according to the distribu-
tion of the Balearic Islands’ population and to guarantee that each of the groups, 
already defined by the previously mentioned factors (age and gender), were rep-
resentative. The final number of subjects included in the study, 1961 adolescents 
(82% participation; 47.9% male), were a representative sample of the Balearic 
Islands’ adolescent population. Reasons for not taking part were: (a) the subject 
declined to be interviewed, and (b) the parents did not authorize the interview.

The study was conducted according to the guidelines laid down in the 
Declaration of Helsinki, and all procedures involving human subjects were 
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approved by the Balearic Islands’ Ethics Committee (Palma de Mallorca, Spain) 
under number IB-530/05-PI. Written informed consent was obtained from all 
subjects and also from the next of kin, careers, or guardians on the behalf of the 
minors involved in the study.

13.2.2  Body Composition

Height was calculated to the nearest millimeter using a mobile anthropometer 
(Kawe 44444, Kirchner & Wilhelm GmBH Co., KG, Asperg, Germany), with 
the subject’s head placed in the Frankfurt plane. Body weight was determined 
to the nearest 100 g using a digital scale (Tefal, sc9210, Groupe SEB, Rumilly, 
France). The subjects were weighed barefoot, wearing light underwear, as pre-
viously described (33). BMI was computed as weight (kg) divided by height 
(m2), and study participants were specifically categorized by age and gender 
using the BMI cut-offs developed and proposed by the International Obesity 
Task Force (IOTF) (34) and Cole et al. (35, 36): normal weight: 18.5 ≥ BMI < 
24.9; overweight: 25.0 ≥ BMI < 29.9; obesity: BMI ≥ 30.

13.2.3  Self-Reported Body Weight

The subjects were asked to estimate their current height and weight prior to 
measurement. Estimates within ±2 kg of real weight were classified as correct, 
<2 kg under real weight were considered as an underestimate, and >2 kg than 
real weight were considered as an overestimate.

13.2.4  Body Image Perception

Subjects had to choose the most similar silhouette to their image (“real silhou-
ette”), and the silhouette they would like to have from other similar series (“ideal 
silhouette”) using Stunkard’s Figure Rating Scale (Figure 1), which includes 
nine different body silhouettes (37). The difference between the two values was 
classified as acceptance of body image (ideal = real), dissatisfaction with being 
overweight (ideal thinner than real), and dissatisfaction with being underweight 
(ideal weightier than real).
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FIGURE 13.1  Perceived and ideal silhouettes chosen by boys (A,B) and girls (C,D).

13.2.5  Attitudes toward Self-Body Weight

The subjects were given multiple choice answers to the question, “Would you 
say that to gain weight is something that worries you? Not at all—Somewhat—A 
lot,” followed by the question and multiple choice answers, “I consider myself 
obese: Yes—No.”

13.2.6  Behaviors toward Body Weight Self-Control

The subjects responded to the question, “Have you ever tried to control your 
weight? (Yes—Never)” followed by the question, “If you answered yes, have you 
done so by: dieting (Yes—No); regular sport practice (Yes—No).”

13.2.7  Statistics

Analyses were performed with the Statistical Package for the Social Sciences, 
version 21.0 (SPSS, Inc., Chicago, IL, USA). Significant differences in preva-
lence were calculated by means of χ2. The level of significance for acceptance 
was P < 0.05.
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13.3  RESULTS

As shown in Table 1, a quarter of the sample showed higher weight than rec-
ommended. Around 20% of adolescents were overweight and around 6% were 
obese, and the incidence in both categories did not differ between genders and 
ages. Underweight adolescents just represented 0.8% of total sample. Therefore, 
they were analyzed together with normal weight adolescents.

TABLE 13.1  BMI distribution in the sample of adolescents according to the different variables 
in the study.

Variables n BMI(kg/m2) p

Normal 
weight (18.5 ≥  

BMI < 24.9)

Overweight 
(25.0 ≥  

BMI< 29.9)

Obese  
(BMI ≥ 30)

Total 1961 74.5 19.6 5.9

Gender

Male 939 72.4  20.9 6.7 0.103

Female 1022 76. 5 18. 4 5.1

Age (years)

12-13 495 72 .3 21.2 6.5 0.096

14-15 948 73.1 20.5 6.4

16-17 518 79.1 16.5 4.4

Values are %. Significant trends evaluated by χ2 .

Figure 1 shows body image self-perceptions. Adolescents tended to attribute 
silhouettes to themselves with lower signs of body fat than was inferred from 
the BMI measured. Around 35% of overweight girls ranked themselves as a 4—
normal weight appearance—while almost half of the boys ranked themselves 
as a 5, a more robust size, but still with no clear signs of being overweight. The 
same parameters increased by one size among obese adolescents. Moreover, the 
choice of ideal silhouettes tended to be a larger size in boys, and rose consis-
tently in line with BMI.

Table 2 shows that one-tenth of the subjects did not specify their weight. 
“Don’t know” answers increased with age and BMI, reaching the 27.8% in the 
obese group. Weight underestimations increased as BMI increased but decreased 
with age, and the opposite occurred with overestimation. Girls estimated their 
weight better than boys, a knowledge that increased with age.
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TABLE 13.2  Weight estimation, weight gain concern, and body image satisfaction by gender, age, and BMI group.
Variablesa N Weight estimation Weight gain concern Body image satisfaction

Under- 
estimate

Correct Over- 
estimate

Don’t 
know/ 
don’t 

answer

pb Not at 
all

A little A lot pb Thinner Satisfied Bigger pb

Total 1961 27.8 51.9 9.2 11.1 50.4 36.5 13.1 46.8 37.0 16.2
Gender <0.001 <0.001 35.4 38.9 25.7 <0.001

Male 939 29.6 48.0 11.7 10.7 65.9 28.0 6.1 57.4 35.2 7.4
Female 1022 26.1 55.4 6.9 11.5 36.1 44.3 19.6

Age (years) 0.011 0.071 0.095
12–13 495 32.7 49.6 8.8 8.8 53.6 36.2 10.3 44.4 41.7 14.0
14–15 948 26.8 52.6 8.6 12.0 47.5 37.9 14.6 48.4 35.4 16.2
16–17 518 25.1 52.9 10.5 11.5 52.5 34.2 13.2 46.2 35.6 18.3

BMI (kg/m2) <0.001 <0.001 <0.001
Normal weight 1462 22.1 58.7 10.9 8.3 58.1 31.5 10.4 33.7 44.9 21.4

Malec 680 23.6NS 53.7** 14.3*** 8.4NS 76.5*** 19.5*** 4.0*** 18.1*** 46.6NS 35.3***
Female 782 20.8 62.9 8.1 8.2 42.4 41.7 15.9 47.1 43.3 9.6

Overweight 384 43.6 39.7 5.6 11.1 28.7 50.1 21.1 82.9 16.6 0.6
Malec 196 42.9NS 42.3NS 7.1NS 7.7* 42.2*** 48.3NS 9.4*** 75.7*** 23.2** 1.1NS

Female 188 44.4 37.1 3.9 14.6 14.9 52.0 33.1 90.3 9.7 0.0
Obese 115 51.9 19.4 0.9 27.8 19.8 55.7 24.5 98.1 0.9 0.9

Malec 63 54.2NS 16.9NS 0.0NS 28.8NS 23.2NS 58.9NS 17.9NS 96.5NS 1.8NS 1.8NS

Female 52 49.0 22.4 2.0 26.5 16.0 52.0 32.0 100.0 0.0 0.0
a Values are expressed as percentages.
b Significant trends between weight estimation, weight gain concern, and body image satisfaction groups have been evaluated by χ2 .
c Significant trends between males and females have been evaluated by χ2.
*P < 0.05; **P < 0.01; ***P < 0.001; NS: not significant.
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The difference between the real and ideal silhouette selected by each subject 
is shown in the body image satisfaction columns, which reveal that nearly half 
of the teenagers would like to be thinner. However, 25.7% of boys would like to 
have a larger silhouette.

The percentages of satisfied boys and girls were similar among subjects 
of normal weight, but girls still wished to be thinner and boys to be larger. 
Acceptance of being overweight was significantly higher amongst boys.

The Weight gain concern columns in Table 2 clearly reflect girls’ greater con-
cern about gaining weight, which was not affected by age but increased with 
BMI. Specifically, 47 and 21% of overweight and obese boys, respectively, stated 
that they were “Not at all” worried about weight concern. These percentages 
were significantly lower in girls. This unexpected lack of concern about their 
weight helps to explain the matching lack of any behavior attempt to lose weight 
in the corresponding column. In effect, 41% of overweight boys and 25% of 
obese boys stated that they had “Never” attempted to lose weight, and these per-
centages decreased significantly among females.

Table 3 shows that half of adolescents declared that they had tried to lose 
weight at least once. This general pattern to lose weight fits for the combina-
tion of diet and exercise, but the evolution is quite different when focus is just 
addressed to exercise, them most of the youngest age group (12-13), and normal 
weight boys tried more to lose weight with physical activity only.

13.4  DISCUSSION

Among the Balearic Islands’ adolescents, the prevalence of overweight is higher 
and the prevalence of obesity is lower than in the Spanish adolescent population 
(38). Our study points to important gender differences in weight self-regulation 
attitudes and behaviors arose in the adolescent period. These findings agree 
with previous research (39, 40), and are in line with the superior worth given 
to thinness among girls, a phenomenon usually attributed to different beauty 
standards in boys and girls (8).

Our data confirm that girls have a more accurate knowledge of their weight 
than boys (probably by checking it frequently at home); they desire a thinner 
ideal body image; are much more concerned about weight gain and; as in adults 
(41), they make more efforts to keep their weight under control. At the studied 
ages, it was more likely to underestimate than overestimate, similarly to previous 
findings (42). The obtained results showed that underestimation decreased and 
overestimation increased with adolescent age. It could be inferred that as much 
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TABLE 13.3  Influence of gender, age, and gender within each BMI group on the intention to lose weight and the start of diet and/or exercise.

Variablesa N Intention pb Do  nothing Diet Exercise Diet + Exercise pb

Total 1961 48.4 0.6 24.2 38.2 36.9

Gender <0.001 <0.001

Male 939 32.9 1.3 11.2 56.8 30.7

Female 1022 62.7 0.3 30.4 29.3 39.9

Age 0.004 <0.001

12–13 495 41.8 1.5 18.0 52.5 28.0

14–15 948 50.3 0.4 26.8 33.3 39.5

16–17 518 51.2 0.4 24.3 36.1 39.2

BMI (kg/m2 ) <0.001 0.001

Normal weight 1462 38.7 0.8 23.9 41.7 33.6

Malec 680 19.2*** 1.7 6.7 69.2 22.5***

Female 782 55.3 0.5 29.0 33.7 36.9

Overweight 384 74.6 0.0 25.3 37.0 37.7

Malec 196 62.8*** 0.0 12.4 48.7 38.9***

Female 188 86.9 0.0 34.9 28.3 36.8

Obese 115 88.7 0.0 23.4 20.2 56.4

Malec 63 82.1* 0.0 19.6 37.0 43.5***

Female 52 96.0 0.0 27.1 4.2 68.8
a Values are expressed as percentages.
b Significant trends between intention to lose  weight and  the  start of diet  and/or exercise groups have  been evaluated by χ2.
c Significant trends between males and  females have  been evaluated by χ2.
*P < 0.05; ***P < 0.001.
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older the adolescent is, as much worried on body weight may be. However, 
obtained answers on weight gain concern and body image satisfaction did not 
show it.

According to RFT, the personal motivation to weight self-control may be 
triggered by the wish to be attractive and/or to avoid to be rejected, being last 
case more influential, as an individual perceives himself/herself more deviant 
from social body standard.

However, it is a well-known psychological principle that losing weight is 
an objective hard to attain, as our adolescents’ figures actually reveal. Clearly, 
changing comforting habits requires difficult psychological skills, which include 
an ability to tolerate uncomfortable internal reactions due to hunger or fatigue 
and a reduction of pleasure, as well as and a behavioral commitment to clearly 
defined values (43). Therefore, cognitive and emotional expectations about the 
sacrifices demanded by weight self-regulatory behaviors may dissuade many 
male and female candidates, while unpleasant experiences from diet and exer-
cise probably lead others to surrender in their first attempts.

This failure may result in frustration and anger (44), a decrease in self-effi-
cacy (45), or even to eat more (46, 47). These psychological outcomes usually 
arise when people feel unable to control themselves as they wish, or as societal 
rules dictated (17). In fact, changes in self-regulatory cognitive processes have 
been demonstrated in the context of adult overeating problems (48, 49).

However, in a social context where the stigma of obesity is a long way of 
being relaxed (50), the high percentages particularly of overweight males 
seemingly unconscious of their weight status, unconcerned about weight gain, 
and consequently unwilling to lose weight, were not. Accordingly, in agree-
ment with similar studies, it can be concluded that most overweight and many 
obese boys seem to be satisfied with their physical appearance. Therefore, 
according to the Transtheorical Model (TTM) stages of change (51, 52), this 
adolescent population should be located in the “pre-contemplation step,” i. 
e., healthy weight loss practices are not to be expected if subjects do not rec-
ognize excess weight, do not consider overweight to be a problem, or that is 
not a problem serious enough to engage in demanding weight self-regulatory 
behaviors.

Looking for alternative explanations, one may conjecture that the obese stig-
matization actually threatens the self-esteem, particularly of the most weighted 
individuals, thus setting up subconscious ego self-defense denial mechanisms to 
protect self-esteem (53–55). High percentage of obese who declared that they 
did not know their weight would fit this interpretation.
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Moreover, social stigma may also pose a cognitive dissonance conflict to 
overweighed population. Thus, biased body image perception and weight 
underestimations might be a reflection of a compromise between the social 
“ought” to body self-image and the perceived body self-image. In other words, 
self-indulgent weight judgments would be attempts to restore cognitive conso-
nance by claiming “I’m not so fat!” This would explain why half of overweight 
and obese boys underestimated their weight.

However, our data reveal that most overweight and obese girls do not seem 
to be affected by the same emotional and cognitive processes. Therefore, beyond 
the superior worth given to thinness among girls, other psychological param-
eters are needed to explain the high percentage of boys not concerned about 
weight gain, or even willing to gain it (65.9 and 25% respectively). Because in 
male population, masculinity is frequently correlated with a big body, many 
boys may have considered that to look “manly,” one should better be “well built” 
than “slim.” This aim at looking “strong” parallels the girls’ concern at looking 
“pretty.” Thus, in the case of males, being overweight is not always associated 
to a negative social value, but rather to a positive one if associated to strength. 
Accordingly, to be a very thin boy may trigger more negative social consequences 
that to be moderately overweight (luckily, the percentage of underweight boys 
in our sample was irrelevant). Indeed, a silhouette that represents a slightly over-
weight boy could be interpreted as a silhouette representing a muscular boy (i.e., 
a “well-built” boy). This could also explain the discrepancy between the ideal 
silhouettes chosen by boys and girls.

In conclusion, “the lesser of two evils principle” is somewhat pertinent in 
this context: when confronted to the choice “being a bit overweight” vs. being a 
“bit too thin,” perhaps, most boys would choose the first option.

Complementarily, our results could indicate the emergence of a process 
of social habituation to people exhibiting signs of overweight, a phenomenon 
comparable to the familiarity with shaved heads, which made it acceptable to 
be bald. In this direction, Rand and Resnick (56) not only asked teenagers to 
choose a real and ideal silhouette from a series, but also to check those that were 
socially acceptable. This study reported that 85% of overweight teenagers and 
54% of obese ones considered that their current shape was within the socially 
acceptable margins of body size, regardless of whether or not they would like 
to have a slimmer figure. These results are compatible with the social habitua-
tion process hypothesis, which deserves further research including estimations 
of the “regular” or “average” silhouette. Moreover, new researches on body image 
attitudes demand a better methodology, thus substituting the classical but rather 
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imprecise drawings we employed (e.g., silhouette that represents a slightly over-
weight boy could be interpreted as a silhouette representing a muscular boy). 
Instead, the employ of distorted pictures of the subjects (57) asking them to 
adjust on a computer screen should be encouraged.

Beyond the influence of body image attitudes on weight self-control, it has 
recently been suggested that personality factors, such as impulsivity and reward/
punishment sensitivity, may also play a role in the observed gender motivational 
and behavioral differences in weight self-monitoring and control (58). The per-
fectionism personality trait has also previously been related to weight self-reg-
ulation, with adult women, who are highly perfectionistic, being more likely to 
see themselves as overweight and to be more dissatisfied with their bodies (59).

Nowadays, when public efforts to prevent overweight are multiplying (60–
62), and many specific school-based interventions have been addressed to cope 
with the problem (63, 64), a deeper comprehension of factors involved in adoles-
cent weight self-control may contribute to increase their efficiency. Accordingly, 
our results suggest that to stimulate the use of tailored messages regarding differ-
ent boys and girls, body image attitudes could be beneficial to obesity epidemics.

Moreover, messages must face the fact that many overweight and obese 
boys do not actually feel the necessity to lose weight, rather to attribute their 
physical status to laziness, lack of will-power, or other common negative social 
stereotypes of overweight people (50).So, in the field of obesity prevention, 
researches should bear in mind Obelix’s [a character from a well-known French 
comic book, (65)] famous denial, “I’m not fat. My chest just slipped a bit!,” and 
adapt their messages suitably.

Another practical finding of our study is the important gender difference we 
observe in behaviors to achieve a healthy weight. In fact, girls typically used diet 
and exercise to lose weight, and boys used only exercise. The different compet-
ing body image motivations between boys and girls (e.g., to “look like strong” 
vs. to “look like pretty”) probably boosts the males’ link between sport and 
muscles and the females’ one between diet and slenderness, thus explaining the 
girls’ increased confidence in diet and the boys in exercise. Moreover, boys are 
perhaps more reluctant to go hungry, and girls have a greater fear of having their 
figures criticized. Therefore, interventions to prevent obesity should suitably 
accommodate and highlight the benefits of diet among boys, and physical activ-
ity among girls.

Afterward, interventions should focus on the advantages of maintaining a 
reasonable weight by healthy eating and exercise habits by means of presenting 
well described, attractive strategies to achieve that goal.
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15.1  BACKGROUND

The Institute of Medicine [1] identifies childhood obesity as an urgent prob-
lem; nearly 1 in 5 young children are obese and socioeconomic and racial/eth-
nic disparities in obesity rates appear even during the preschool years [2–4]. 
Once established, childhood obesity typically persists [5] and predicts health 
problems including cardiovascular disease and diabetes [6–8]. Preventing 
obesity is essential, yet few programs for young children have been rigorously 
tested, and effects are modest [9–11]. The goal of the Growing Healthy trial is 
to test the effectiveness and feasibility of two obesity prevention interventions. 
The first intervention is an education curriculum promoting obesity prevention 
behaviors, and the second intervention places this curriculum in the context of 
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an additional intervention to enhance behavioral self-regulation. Both interven-
tions are delivered to low-income preschoolers and their parents by community-
based, nutrition-education specialists partnering with Head Start (HS) staff.

The education curriculum, Preschool Obesity Prevention Series (POPS), is 
designed to promote empirically-tested obesity prevention behaviors informed 
by expert recommendations by the American Academy of Pediatrics (AAP) 
[12] and the American Dietetic Association (ADA; now Academy of Nutrition 
and Dietetics) guidelines for Pediatric Weight Management [13]. The ADA 
supports increased fruit and vegetable (FV) intake based on intervention trials 
that found FV intake associated with reduced adiposity indices [14–16]. Sugar-
sweetened beverage (SSB) consumption is consistently associated with body 
mass index (BMI) and child obesity in prospective studies and intervention 
trials, [12, 13, 17–21] and inversely associated with milk intake [22]. Dietary 
variety is related to greater FV intake and dietary quality [23]. The Centers 
for Disease Control (CDC) [24] and AAP recommend that screen time be 
limited to less than 2 hours per day, [12] based on intervention trials [25–27] 
and observational studies [25]. Thus, POPS focuses on increasing FV intake, 
reducing SSB consumption and eating a diet rich in calcium (following United 
States Department of Agriculture (USDA) recommendations on low-fat dairy), 
increasing dietary variety, and reducing screen time. POPS involves both chil-
dren and parents in learning about obesity prevention behaviors and building 
skills to enact them, which is critical for a comprehensive approach, yet not com-
mon in existing programs.

Improving behavioral self-regulation (i.e., inhibiting impulses, calming 
down when upset) may also be important for preventing childhood obesity. 
Stress can lead to increased appetite and a shift in preference to foods high in 
added sugar and fats [28–30]. Obesity is more common in children who engage 
in emotional eating, [31, 32] disinhibited eating, [33] or eating in the absence of 
hunger [34–36]. Children who cannot cope with stress well may engage in such 
stress-eating patterns as a way to self-regulate emotion and behavior, and over 
time become obese. The literature supports this impression; children who have 
difficult temperaments, [37–39] behavior problems, [40] tantrums over food, 
[41] impulsivity, [14, 42–45] and difficulty delaying gratification [46–51] are 
more likely than their peers to be obese. The preschool years are an important 
period for the development of eating behavior, [52] lifelong obesity risk, [53] 
and self-regulation [54]. Thus, developing effective interventions for children 
this age that integrate these domains—and, importantly, include parents—
could be a promising new direction for obesity prevention.
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The Growing Healthy Study tests this novel combined approach to obesity 
prevention. First, the POPS intervention is designed to provide developmen-
tally appropriate, empirically-validated, and coordinated obesity prevention 
messages to preschoolers and their parents. Second, we embed POPS within a 
self-regulation framework by implementing the Incredible Years Series (IYS), 
an evidence-based program shown to enhance self-regulation in young, low-
income children [55–57]. With an emphasis on modeling positive behavioral 
management techniques and parenting as part of IYS, the IYS + POPS interven-
tion will teach children behavioral self-regulation strategies (e.g., ways to calm 
down without relying on food), and also give parents new techniques for man-
aging child behavior (e.g., responding to children’s tantrums in ways that do not 
involve food). Thus, the IYS + POPS intervention may not only prevent obesity 
through directly reducing stress-eating as a form of self-regulation, but also lay 
the groundwork for better overall ‘absorption’ of information in the POPS cur-
riculum by enhancing child self-regulation and improved parent–child interac-
tions. Our conceptual model is outlined in Figure 1.

 
FIGURE 15.1  Conceptual model.

15.1.1  Study Aims and Hypotheses

The primary aim of this study is to examine the effectiveness and feasibility of 
the two obesity prevention interventions described above: 1) POPS and 2) 
POPS + IYS, as delivered by community-based nutrition educators and HS staff 
to low-income preschoolers and their parents. Hypotheses are that across an aca-
demic year, compared to Usual HS Exposure: (1) POPS will result in improved 
obesity-related health behaviors and adiposity indices; (2) POPS + IYS will 
result in the greatest improvement in obesity-related health behaviors and 
adiposity indices, and this greater effect will be mediated in part by increased 
child self-regulatory capacity. A process evaluation to assess the feasibility, 
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fidelity, parental engagement, and educational effectiveness of the POPS and 
POPS + IYS interventions will also be conducted. This project was funded by 
the USDA National Institute of Food and Agriculture (NIFA) Agriculture and 
Food Research Initiative (AFRI) Competitive Grants Program, Childhood 
Obesity Prevention Challenge Area.

15.2  METHODS/DESIGN

15.2.1  Study Design

The Growing Healthy study is a randomized controlled trial (RCT). Classrooms 
(n = 75) are randomized through an automated system to one of 3 study arms 
(200 children per arm): (1) POPS; (2) POPS + IYS; or (3) Usual HS Exposure. 
Each HS program hosts all 3 study arms, and all children in an individual class-
room participate in only one arm. Only one classroom participates per physical 
school site to prevent cross-contamination across study arms and ensure that 
participants are blind to group assignments. Families are assigned to study arm 
as a function of their classroom assignment. Every effort is made to match inter-
vention and comparison classrooms on demographic characteristics in order to 
minimize differences not due to the intervention (e.g., % minority race/ethnic-
ity, teacher education).

Data are collected pre-intervention (in the fall) and post-intervention (in the 
spring). Interventions occur between October and April of the academic year. 
Process implementation data are collected throughout the study. Children are 
enrolled in each of 4 academic years, with 50 children enrolled into each of the 
3 study arms per year. Data collectors are separate from the interventionists, and 
blinded to the study arm to which participants in a classroom are assigned.

15.2.2  Participants and Recruitment

Participants are from three HS programs in mixed rural and urban areas of 
Michigan. These programs serve 3,222 children (67% white, 28% black; ethnic-
ity 23% Hispanic; 12.6% English as second language) per year in 184 half-day 
classrooms. The prevalence of overweight (BMI ≥ 85th percentile and < 95th, 
based on US Centers for Disease Control (CDC) reference growth curves for 
age and sex), 16.2%) and obesity (BMI ≥ 95th percentile, 17.0%) in these pro-
grams is similar to other HS cohorts [3, 58]. Inclusion criteria are that the child 
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is aged 3 or 4 years at study enrollment. Exclusions are significant developmen-
tal disabilities that would preclude participation, child is a foster child, or parent 
is non-English-speaking. Almost all families in the participating HS programs 
have annual household incomes below the federal poverty line, as this is an eligi-
bility requirement for 90% of the children enrolled.

Families are told about the study during classroom open houses and through 
flyers in children’s backpacks, and compensated for returning an initial enroll-
ment packet, including a signed written informed consent form. They are then 
contacted by telephone to review eligibility criteria that they reported in the 
enrollment packet and to confirm complete understanding of the study and vali-
date informed consent. Next, a data collector (blind to study condition) com-
pletes pretest assessments. Appropriate compensation, tokens of appreciation 
and regular contact from project staff are incorporated to enhance retention.

15.2.3  Research Ethics Approval

This study has been approved by the Institutional Review Boards of both col-
laborating universities, the University of Michigan Medical School Institutional 
Review Board (UM-IRBMED) and Michigan State University Social Science/
Behavioral Education Review Board (MSU-SIRB). We follow the usual stan-
dards of a Data and Safety Monitoring Plan as required by the National Institutes 
of Health for an RCT. Quality assurance reports are prepared on a monthly basis 
and reviewed by the Study Directors.

15.2.4  Interventions: POPS and POPS + IYS

15.2.4.1  Preschool Obesity Prevention Series (POPS)

Social Cognitive Theory was the theoretical basis for the curricula that have 
informed POPS (Healthy Toddlers [59]; Nutrition Education Aimed at 
Toddlers [60]). POPS also uses an Experiential Learning approach, which 
emphasizes active learning through the senses. Each lesson provides opportuni-
ties to engage with content (e.g., cooking activity), reflect on content through 
discussion, and apply the new concept (e.g., through goal setting). POPS parent 
and child sessions include complementary content to reinforce concepts and 
improve parental knowledge and efficacy to promote specific childhood obesity 
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prevention behaviors. Content of units is summarized in Table 1 (each unit con-
tains more than one lesson).

TABLE 15.1  POPS Units

POPS-Parent

1 Eating a Rainbow of Fruits and Vegetables

2 Trying New Foods: From Never to Maybe

3 Turning Off the TV and Tuning  Into Fun and Family

4 Keeping You and Your Child Naturally Sweet – Limiting Sugar- Sweetened Beverages 
through  Role-Modeling

5 Let’s Make Easy and  Healthy  Meals at Home

6 Eating Together: Family Meals = Better Diets

7 A Healthy Way To Start The Day: Meal Planning

8 Healthy Choices When Eating Out

POPS-Child

1 Eating the Alphabet

2 I Will Never Not Ever Eat a Tomato

3 The Berenstain Bears and Too Much  TV

4 Oliver’s Milkshake

5 It’s a Sandwich

 6 My Amazing Body

The POPS-Parent component consists of eight 75-minute weekly lessons 
followed by reinforcing telephone contacts after every other lesson. Each lesson 
offers opportunities for parents to develop and practice skills, and a discussion 
of strategies to overcome challenges and problem-solving techniques, with an 
emphasis on building knowledge and self-efficacy about preventing childhood 
obesity. Recipes and hands-on activities are included in each lesson. Lessons are 
implemented by community-based, master’s level trained Extension Educators 
from Michigan State University (a land-grant institution). Consistent with the 
land-grant mission to translate research findings into community-based prac-
tices, Extension Educators help people improve their lives through an educa-
tional process that applies knowledge to critical issues, needs and opportunities, 
Extension Educators regularly collaborate with scholars and work with parents, 
schools and community organizations, and each POPS Educator has extensive 
experience working with parents in the community on nutrition education 
issues.
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The POPS-Child component uses children’s stories with embedded obe-
sity prevention themes related to behavioral goals (e.g., more FV consumption; 
less screen time). Six lessons are delivered over 12 weeks by the HS teacher and 
Extension Educators. Activities include classroom cooking experiences, games/
activities associated with story themes, and goal setting. “Family Links” and 
“Parent Pages” are sent home to reinforce content from school to home. Each les-
son runs on a two-week cycle in which the classroom teachers read the selected 
book (featuring one or more of the POPS obesity prevention behaviors) and 
introduce reinforcing classroom activities. The following week, the Extension 
Educator revisits the story and implements a hands-on cooking/tasting activity 
with the children.

15.2.4.2 POPS Training, Quality Control, and Implementation 
Fidelity

To ensure consistency in the implementation of the curriculum, we conduct a 
2-day training for Extension Educators and a shorter training for HS teachers 
(with booster sessions each year). Training covers curriculum specifics as well as 
strategies for promoting parent self-efficacy for behavior change and importance 
of fidelity. Fidelity of POPS delivery in the field is assessed by observing at least 
one session per group (including classroom activities and parent sessions) and 
documenting any deviations from the curriculum. Phone support from trainers 
is also available as needed. Child and parent engagement in POPS classroom 
and parent sessions, respectively, are documented by extension educators.

15.2.5  Incredible Years Series (IYS)

IYS [56] is a widely-used, evidence-based program that includes Parent, Teacher, 
and Child components designed to promote self-regulation and prevent behav-
ior problems in children. IYS uses observational learning and reinforcement 
techniques, and emphasizes behavior change strategies such as descriptive com-
menting about child behavior, praise, role-plays, and coaching to encourage 
and model positive behavior for parents and children [61]. Effects are greatest 
when multiple components (Parent, Child, Classroom) are implemented, [56] 
which is our approach. IYS has been extensively tested and found to be effective 
with HS children and families [55, 57]. IYS units are listed in Table 2 (each unit 
includes multiple lessons).
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TABLE 15.2  IYS Units

IYS-Parent (BASIC)

1 Strengthening Children’s Social Skills, Emotional Regulation & School Readiness

2 Using Praise and Incentives to Encourage Cooperative Behavior

3 Positive Discipline – Rules, Routines  and Effective Limit  Setting

4 Positive Discipline – Handling Misbehavior

IYS-Child (Dinosaur School)

1 Making Friends and Learning Rules (Apatosaurus)

2 Understanding and Detecting Feelings (Triceratops)

3 How to Do Your Best in School (Iguanodon)

4 Problem-Solving  Steps (Stegosaurus)

5 Anger Management  (Tyrannosaurus Rex)

6 How to Be Friendly (Allosaurus)

7 How to Talk With Friends (Brachiosaurus)

IYS-Teacher (Classroom Management)

1 The Importance of Teacher Attention,  Encouragement, Praise

2 Motivating Children Through Incentives

3 Preventing Behavior Problems—the  Proactive Teacher

4 Decreasing Students’ Inappropriate Behaviors
5 Building Positive Relationships With Students, Problem Solving

The IYS-Parent component (12–14 weeks, 2 hours/week) focuses on par-
enting skills such as using effective praise, incentives, limit-setting, and handling 
misbehavior. Concepts are discussed using video vignettes about parenting 
challenges. Parents complete homework and receive follow-up phone calls. IYS-
Parent sessions are delivered by master’s-level mental health specialists (MHS) 
(one per HS program, employed by HS).

For the IYS-Child component, sixty 15–20 minute lessons are delivered 
throughout the year during “Circle Time” in HS classrooms, followed by small 
group activities. Lessons address self-regulation skills, problem-solving strat-
egies, and prosocial behavior, and use child-size puppets to teach skills and 
engage children. IYS-Child lessons are delivered by the MHS, and HS teachers 
direct small group activities after each lesson. Teachers are mentored by MHS 
in delivering IYS-Child, so that delivery can slowly progress from delivery by 
MHS, to co-delivery by MHS and teacher, to sole delivery by the teacher over 
time, which is an effective model for dissemination [62]. MHS and teachers also 
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receive training in classroom management strategies (e.g., handling transitions 
effectively), which is the IYS-Classroom component.

15.2.6  IYS Training, Quality Control and Implementation Fidelity

MHS and teachers receive extensive training in all components that they deliver, 
as required by IYS [56]. MHS communicate extensively to share ideas and coor-
dinate efforts across sites, and receive monthly supervision from IYS trainers 
about their delivery of IYS components, and consultation as needed. MHS also 
work with teachers within their own site to develop lesson plans and small group 
activities. Fidelity of IYS intervention delivery is assessed via videotape, and 
covers the same elements as our POPS fidelity assessment.

15.2.7  Comparison Group: “Usual Head Start Exposure”

In the Usual HS Exposure group, classes are taught by a teacher and teacher’s 
aide. HS performance standards require nutrition and parenting curricula, but 
not intensive programs like POPS or IYS. Nutrition information is delivered to 
parents primarily via newsletter and each HS program contracts with a dietitian 
to review menus and individual child needs; these activities are documented for 
all programs.

15.2.8  Data Collection Procedures

Data collectors (blind to family intervention status and not involved in imple-
mentation) are trained by Study Directors in all protocols. Data collection quality 
is monitored (e.g., surveys completed fully; child weight/height in appropriate 
range). Data collectors are trained to respond appropriately with referral infor-
mation if parents make such requests.

Prior to intervention start in the fall, data collectors make a home visit to 
measure maternal weight and height, gather questionnaires, and obtain the first 
of three 24-hour dietary recalls (24HR; remaining 24HR are completed by 
phone). Children are weighed, measured, and participate in a 15-minute video-
taped self-regulation task in a private room at school. Teachers complete ques-
tionnaires for each child. In the spring, mothers, children, and teachers repeat 
the same tasks as post-intervention assessments.
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Questionnaires are completed using computer-assisted interviewer admin-
istration. Data are saved to a master database after each home visit, or double 
entered and any data entry errors corrected. Video-recordings of self-regulation 
tasks (see below) are coded by undergraduates trained to reliability (Cohen’s 
kappa ≥ 0.70) by Study Directors. Data are stored on a password protected 
server, which is automatically backed up multiple times per day.

15.2.9  Primary Outcome Measures

15.2.9.1  Anthropometry

Individuals are weighed without shoes or heavy clothing using a Detecto 
Portable Scale Model #DR550C and measured using a Seca 213/217 portable 
stadiometer. Duplicate measures are taken for both weight and height. Body 
mass index (BMI) is calculated and child BMI z-score derived (using CDC ref-
erence growth curves for age and sex [63]), in order to estimate prevalence of 
child obesity and overweight (classified per national recommendations [12]). 
Maternal weight and height are measured using the same methods, and maternal 
BMI calculated (kg/m2) for use as a covariate.

Triceps and subscapular skinfolds improve prediction of body fatness and 
correlate with chronic disease risk in children [64, 65]. Duplicate measures of 
each skinfold in children are obtained using Lange Calipers (triplicates when 
tolerance of 2 mm is exceeded) [15, 64].

15.2.9.2  Obesity-related Health Behaviors

Three 24-hour dietary recalls (24HR) are collected from mothers regarding 
child intake, using the USDA 5-step Automated Multiple Pass Method [66]. 
The initial 24HR is obtained at the home visit, using food models and hand-
outs showing child-appropriate portion sizes to assist [67–69]. Two additional 
unannounced 24HR are conducted by phone. The 24HRs generate data on 
individual foods [70] and food groups, [71] including daily FV and SSB serv-
ings, adjusting for energy (kcal) intake [17, 72]. We also assess dietary variety 
based on these data.

Screen Time is based on maternal report of the child’s TV viewing and com-
puter use on weekdays and weekends [27, 67, 73]. Maternal report of usual 
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minutes of outdoor play, a covariate, is assessed with a validated measure for 
preschoolers [74].

15.2.9.3  Food-related Self-regulation

Ability to Delay Gratification (ATDG) is a well-validated measure of self-regula-
tion [75] that tests a child’s ability to wait when an appealing food is presented. 
Videotapes of this task are later coded to assess how long the child waits to eat 
the treat, and what behaviors they use during the waiting period (e.g., how much 
they pay attention to the treat vs. ignore it).

Emotional Eating is measured using the Children’s Eating Behavior 
Questionnaire, [76] a validated and reliable maternal-report questionnaire 
with 8 subscales: Food Responsiveness, Emotional Overeating, Enjoyment of 
Food, Desire to Drink, Satiety Responsiveness, Slowness in Eating, Emotional 
Undereating, and Food Fussiness Undereating, and Food Fussiness.

Food-related tantrums are captured with a series of questions used in prior 
work [41]. Mothers report, during the last 4 weeks, how often (1) the child 
asked for something to eat; (2) the mother told the child he/she could not have 
something to eat; (3) the child became upset in response; (4) the child had a 
tantrum in response.

15.2.9.4  Parent Knowledge and Self-efficacy

Change in parent knowledge, self-efficacy, and outcome expectations regarding 
child nutrition and obesity prevention is assessed using questionnaires specific 
to POPS, and knowledge and self-efficacy regarding parenting and child behav-
ior is assessed with questionnaires developed by IYS.

15.2.10  Secondary Outcome Measures, Covariates, and 
Demographics

Additional constructs that may relate to obesity and/or self-regulation (e.g., 
maternal depression; child temperament) are also assessed. Parents com-
plete the Caregivers’ Feeding Styles Questionnaire, [77] Dutch Eating 
Behavior Questionnaire, [78] USDA Household Food Security Scale, [79] 
Center for Epidemiologic Studies Depression Scale, [80] Child Behavior 
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Questionnaire-Short Form, [81] The Parenting Scale, [82] and the Alabama 
Parenting Questionnaire [83]. Parents and teachers both complete the Eyberg 
Child Behavior Inventory (Student Behavior Inventory version for teachers) [84]
and the Social Competence and Behavior Evaluation [85]. Following ATDG, 
children participate in Gift Delay—Wait, Bow and Wrap Tasks [86] to assess 
non-food-related self-regulation, and in brief interviews to assess their emo-
tion knowledge [87], a focus of IYS. Because an element of each intervention is 
classroom-based and results may reflect classroom-level processes, independent 
observers also assess the emotional climate of the classroom and teachers’ sup-
port of children’s self-regulation (fall and spring) via the Caregiver Interaction 
Scale [88] and the Supports for Social-Emotional Growth Assessment [89]. 
Teachers also report their use of IYS classroom management strategies using the 
Teacher Strategies Questionnaire [55]. Finally, parents provide demographic 
data, including child sex, race, ethnicity, maternal education, family income-to-
needs ratio, family structure, and child’s birth weight and gestational age.

15.2.11  Process Evaluation Measures

Process data is gathered to assess intervention implementation and feasibility. 
Data include parent attendance at sessions, parent satisfaction with program ele-
ments, and reasons for not attending sessions or withdrawing from the study 
(via exit interviews). Child school attendance and participation in the lessons 
is also recorded.

In addition to implementation fidelity observations (described above), 
HS Staff and Extension Educators complete questionnaires regarding inter-
vention buy-in (e.g., perceived need for and interest in the intervention, time 
devoted to implementation), and are interviewed on a quarterly basis regard-
ing intervention strengths/weaknesses, implementation issues, and challenges 
of retention.

15.2.12  Sample Size, Power Calculations, and Data Analysis

15.2.12.1  Sample Size and Power Calculations

Enrolling 200 participants per arm, assuming attrition of 25%, will achieve a 
final sample size of 150 participants per arm. This sample size of 150 per arm 
will enable detection of small to moderate effect sizes of f = .16 (between groups 
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vs. within group variation), with a power of 80%, α = .05 and assuming and intra-
class correlation r = .05. This sample size also provides 80% power with r = .20, 
α = .05 to detect an effect size of f = .185.

15.2.12.2  Analysis Plan

The primary objective is to determine whether POPS + IYS is more effective, 
compared to POPS alone or Usual HS Exposure, in reducing adiposity measures 
(BMI z-score, skinfolds thickness). Additional focal outcomes are dietary intake, 
TV viewing, ATDG, emotional eating, and food-related tantrums. Baseline com-
parability of the 3 groups will be assessed. To account for clustering of children 
within a classroom, Proc Mixed in SAS with a random intercept for classroom 
will be used to analyze continuous outcomes, and General Estimating Equations 
(GEE) techniques [90] will be used to compare the prevalence of obesity and 
overweight across the 3 groups. Analyses will be conducted both with and with-
out adjustment for baseline characteristics such as age, sex, race, and baseline 
BMI or BMI z-score. All models will incorporate covariates that are related to 
the outcomes to reduce residual variance and thus help reduce Type II error. 
Significance will be assessed using a two-sided test at α = 0.05.

Analyses will be based on the intention to treat principle where all random-
ized participants, including dropouts, are included in the analysis based on their 
randomized intervention group [90]. Given that a substantial portion of partici-
pants will likely have only partial adherence to the intervention (e.g., only attend 
some parent sessions), dose–response analyses will also be performed where 
dose corresponds to number of sessions attended.

As outlined in the conceptual model (Figure 1), analyses will be conducted 
to test whether the effect of POPS + IYS on obesity-related health behaviors and 
adiposity indices is mediated by self-regulation (using parent-reported, teacher-
reported, and direct child assessment measures). As a secondary analysis, mod-
els will also be examined separately for boys and girls, white and non-white 
children, and children who are overweight or obese versus non-overweight at 
baseline.

Finally, process data on recruitment, retention, participant engagement in 
the intervention, participant and educator satisfaction, and implementation 
fidelity will be analyzed using descriptive and qualitative approaches, to inform 
continued collaborations with HS and allow more effective dissemination of 
findings.
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15.3  DISCUSSION

The Growing Healthy study will provide: 1) increased knowledge about self-
regulation promotion as a strategy for obesity prevention in preschoolers, which 
will add to the scientific literature; 2) demonstration of the feasibility of an inter-
vention delivered by HS staff and Extension educators; and 3) a research-based, 
empirically-tested obesity prevention curriculum product appropriate for use by 
HS and Extension staff. Thus, the study should advance fundamental science 
as well as translational research by generating new knowledge of the behavioral 
factors that influence childhood obesity, and by delivering this science to people 
who serve children through education and extension efforts.

POPS and POPS + IYS are theory-based, multi-component interventions 
that have the potential to be sustainable, given that they are being implemented 
in existing infrastructures and by community-based educators. By providing 
POPS and IYS in partnership with such agencies, the potential exists to enhance 
programming nationwide through broad-based dissemination. Analysis of the 
effective components of the POPS and POPS + IYS interventions may thus have 
important implications not only for early childhood curricular practices within 
Head Start but also in other early childhood programs.
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