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Abstract
Although most eating occurs in a social context, the impact of peer influence on child food
consumption and selection of healthy and unhealthy snacks has not been the object of systematic
experimental study. The present experiment assessed the effects of peer interaction on energy intake
and food choices in 18 overweight and 21 non-overweight youth. Participants had access to high and
low-calorie food items and were provided with several games as alternatives to eating. On one
occasion, participants were tested alone and on another occasion they were tested in dyads with an
unfamiliar peer. Consistent with previous results, we found that overweight children ate substantially
more when alone than when in the presence of a peer and also more when alone than the lean children
in the same condition. Non-overweight youths' food intake was unaffected by the social context.
Findings also indicated that the best predictor of whether participants consumed healthy snack foods
was if the other youth in the dyad also consumed healthy snack foods. These findings suggest that
the presence of peers can influence overweight children's energy intake and also influence healthier
food selection in both overweight and non-overweight children.
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1. Introduction
Obesity results from positive energy balance in which energy intake exceeds expenditure.
Snack foods are a major source of calories in most diets (Summerbell, Moody, Shanks, Stock,
& Geissler, 1995) as they are often consumed in excess of energy needs. High energy density
food consumption is cross-sectionally related to increased body weight (McCrory et al.,
1999). A healthier substitute for snack foods would be to increase fruits and vegetables, which,
in addition to reducing energy intake, may have positive health benefits (Block, Patterson, &
Subar, 1992; Sacks et al., 1999). Thus, interventions that shift choice from high energy density
snacks to healthier, lower energy density foods may reduce total energy intake, thereby
enhancing the efficacy of obesity prevention and treatment.

A host of factors aside from physiological needs influence what children choose to eat.
Noteworthy among these factors is the social environment (Birch & Fisher, 2000; Filozof &
Gonzalez, 2000). Social influences and especially influence from parents and peers impact the
development of children's food preferences. Research shows that which foods children choose
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to eat and how much they like them can be affected by the behavior of others. More precisely,
studies indicate that children's preference for specific food items (e.g., a vegetable) can be
increased as a result of repeated exposures to a peer or teacher eating the food (Addessi,
Galloway, Visalberghi, & Birch, 2005; Birch, 1980; Duncker, 1938; Harper & Sanders,
1975; Hendy, 2002; Hendy & Raudenbush, 2000; Marinho, 1942).

Previous studies in our laboratory indicate that the presence of peers influences youth food
intake. Our findings show that overweight youth eat substantially less when in company of
peers than alone (Salvy, Coelho, Kieffer, & Epstein, in press) and eat more in the presence of
overweight peers than in the presence of leaner peers (Salvy, Romero, Paluch, & Epstein,
2007). These findings suggest that the presence of peers can influence how much overweight
children choose to eat. However, one area that has not been systematically studied is how the
presence of peers influences child selection of nutrient-dense vs. energy-dense foods and
whether peers promote healthier food selection in overweight and non-overweight children.
Research shows that overweight youth are aware of weight stigmatization, (Neumark-Sztainer
et al., 2002; Staffieri, 1967). A corollary of these prejudiced attitudes is that overweight
individuals may suppress their food intake and also modify their food selection in front of
others to avoid incurring the stigmas attributed to overweight individuals (Maykovich, 1978;
Vartanian, Herman, & Polivy, 2007). Youth may also conform to others' level of intake because
they believe that doing so will increase social approval (see Deutsch & Gerard, 1955 for the
distinction between normative and informational conformity).

This study assesses how the presence of peers impacts food choices and food consumption in
overweight and normal-weight youth. The aim is to understand differences in responses to the
social and food environment between overweight and non-overweight youth, and to assess
whether peer relationships can impact youths' eating behavior. We predicted that overweight
participants would consume a greater number of kilocalories from energy-dense food items
and eat an overall greater number of kilocalories when alone than when in the presence of
another participant. We also predicted that normal-weight and overweight participants'
consumption of healthy food items would predict the amount of healthy snacks the other
participant in the dyad was eating. To our knowledge this is the first experimental study
designed to examine the effects of peers on overweight and normal-weight youths' choices of
healthy and unhealthy snacks.

2. Method
2.1. Overview and design

This study involved a mixed design with weight status (overweight vs. lean) as a between-
subjects factor and social context (dyad vs. alone) as a within-subject factor. The order of the
group and alone sessions was counterbalanced. Half of the participants were tested alone first
and in group subsequently, while this order was reversed for the other half of the sample. For
the dyad session, participants were tested in weight-discordant dyads (overweight participants
paired with lean participants) or in weight-concordant dyad (lean/lean dyads and overweight/
overweight dyads).

A cover story was used in order to avoid demand effects that might arise had participants been
told that the experimenters were interested in investigating their food intake. Youths were told
that the experimenters were interested in their liking of games and different foods. Children
had free access to several games that can be played alone or in dyads and to sizeable portions
of healthy (i.e., carrots and grapes) and unhealthy snack foods (i.e., chips and cookies). This
procedure makes it possible to examine the mutual influence “freely-eating” individuals have
on one another rather than using a confederate accomplice to the experimenter (see also
Clendenen, Herman, & Polivy, 1994; de Castro, 1991; Herman, Koenig-Nobert, Peterson, &
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Polivy, 2005 for similar methodologies). This paradigm does not involve working on a task
which might influence the participants' intake, such as a forced tasting task in which participants
are required to at least taste the food offered.

All procedures were approved by the Children & Youth Institutional Review Board of the
University at Buffalo. All applicable institutional and governmental regulations concerning
the ethical use of human volunteers were followed during this research.

2.2. Participants
Participants for this study included 21 normal-weight (=85th BMI percentile) and 18
overweight or at risk of overweight (>85th BMI percentile) males (n=18) and females (n=21)
between 10–12 years of age (Table 1). Twenty-two participants were tested in weight-
discordant dyads (overweight participants paired with lean participants), sixteen participants
were tested in weight-concordant dyad (10 lean/lean participants and 6 overweight/overweight
participants). One participant only came for the alone session.

Height and weight were measured by a trained staff. Youth weight was assessed with a digital
scale calibrated daily and height was assessed using a SECA stadiometer. On the basis of the
height and weight data, the BMI was calculated according to the following formula: BMI =
kg/m2. The BMI-for-age percentile (z-score BMI, zBMI) was further used to interpret the BMI
number because BMI is both age- and sex-specific for children and teens. These criteria are
different from those used to interpret BMI for adults, which do not take into account age or
sex. Age and sex are considered for children and because the amount of body fat changes with
age and the amount of body fat differs between girls and boys (Kuczmarski et al., 2002). Youth
were considered overweight or at risk for becoming overweight if they are above the 85th BMI
percentile and were considered non-overweight if below the 85th BMI percentile for their age
and sex (Ogden et al., 2002). These are the current guidelines for weight in children and
adolescents set forth by the Centers for Disease Control (Kuczmarski et al., 2002).

Families were recruited from newspaper ads and from our database of families who have
volunteered for previous laboratory studies. Parents were screened by phone for their child's
height, weight, a brief medical history, and ethnic background. Children were excluded if they
were below the 10th BMI percentile; had a cold or upper respiratory distress, which could
influence olfactory and/or taste cues; current psychopathology or developmental disability;
allergies to the study food; or were taking medications that could influence taste, appetite or
olfactory sensory responsiveness (e.g. methylphenidate). If children met basic entry criteria,
they were scheduled to come to the laboratory.

During the phone screening, parents were informed that the study would evaluate children's
liking of different foods and games during two separate visits to the laboratory. It was explained
that one session would involve another child of the same age and gender (dyad condition),
while for the other session their child would be alone to eat the food offered and play the games
(alone condition). It was also explained that children would have access to a variety of snack
foods and drinks and would also have access to several leisure activities during the session.
Parents were instructed that the study required participants to abstain from eating for at least
2 h before the experimental sessions. The nutritional information of the foods was provided
upon request to allow parents to consider allergy or dietary concerns.

2.3. Procedure
Upon arrival to the laboratory, all children heard an “assent” script and were asked if they were
willing to take part in the study; parents were also asked to read and provide written consent.
Participants completed a same day recall of their food intake, with the help of their parents if
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needed, to ensure they had followed the eating recommendations and had refrained from
consuming solid foods in the 2 h prior to their arrival. At the beginning of each session,
participants completed a hunger scale and a scale assessing their liking of study foods. The
participants and their parents were then shown the experimental room and they were asked to
read and provide assent and consent.

The experimental room included two areas: an eating area and a play area. The eating area was
equipped with a table with a pitcher of water and the bowls of snack foods (described below).
The play area included three bean bag chairs, board games, a DVD player, a video game console
and age-appropriate movies, books, puzzles and video games. All activities could be played
alone or with other children. These activities were provided as alternatives to eating so
participants did not feel obligated to eat. Participants were instructed that they could alternate
between the eating and the play areas.

Height and weight measurements were obtained by a trained staff at the end of the second
session so that these measurements did not influence the data. Parents were also asked to
complete a demographics questionnaire. Lastly, children and parents were debriefed and they
received a $30 gift card for a shopping mall of their choice for their participation.

2.4. Foods
Participants had access to two energy-dense and two nutrient-dense foods (Table 2). These
foods are liked by children within the age range studied in this experiment (Temple, Giacomelli,
Roemmich, & Epstein, in press). These items were presented in large bowls (20-ounce) to
avoid any reference to portion size cues which could have influenced youths' food intake. Each
participant was given individual pre-weighed bowls of snacks. For the social session (i.e.,
dyads), they were asked not to share their bowls with the other participant. The bowls were
replenished as needed to avoid limiting children's food consumption. Participants were also
provided with 8 oz cups of fresh water and a 1.5 L pitcher of water to refill their cups as needed.

2.5. Analytic plan
This study evaluates how the presence of a peer impacts overweight and normal-weight youths'
food selection and food consumption. The main variables of interest are the participants' total
energy intake and the participant's energy intake of nutrient- and energy-dense foods in
kilocalories. Treatment of these data requires accounting for multiple observations within
individuals (i.e., two sessions) as well as dyadic analysis. The mutual influence violates the
assumption of independence between observations required for analysis of variance.

Random-effect models (also called multilevel, hierarchical linear or mixed models) provide a
useful approach to account for interdependence in multiple observations within individuals
and in two-person relationships (Gibbons & Hedeker, 1994; Hedeker & Gibbons, 1994;
Hedeker, Gibbons, & Flay, 1994). Mixed models assume that the data within clusters are
dependent among the observations. This is determined by the covariances among the regression
coefficients and can be characterized by a covariance function (Hedeker & Gibbons, 1996).
The outcomes at the individual level are modeled taking into consideration the dependence of
observations within individuals or within dyads (Hedeker, 2003). These models allow
simultaneously estimating the parameters of the regression model and the variance components
that account for the data clustering (Gibbons & Hedeker, 1994).

The data were stacked following the Double Entry Method developed by Kenny (Kenny,
1995; Kenny & Judd, 1986; Kenny, Kashy, & Cook, 2006). Each participant was entered twice:
once as a “partner” and once as a “participant”, hence the name of double entry. Mixed model
analyses, using SAS Software (SAS, 2002), were then used to analyze these data. Three
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separate models assessed the effects of participants' zBMI and participants gender as time
invariant predictors, the peers' zBMI, the peers' consumption, the social condition and the order
of the sessions (alone first vs. dyad first) as time variant variables, as well as interactions
between these terms on the participants' total caloric intake, the consumption of high and the
intake of low-energy density foods in kilocalories. For all models, predictors were first entered
into the model and non-significant variables were removed to identify the best fitting model.

3. Results
3.1. Participant characteristics

There were no significant differences between groups for the amount eaten prior to coming to
the laboratory, based on participants' same day food recalls, and no difference in hunger or
liking of the study foods (all p's> .15). In this study, 18% of the sample was minority, with 7%
African–American and 11% Hispanic or Latino.

3.2. Total snack intake in kilocalories
Participants' total snack consumption was predicted by the interaction of zBMI by Condition,
F(1,37)=5.95, p<0.05 (Fig. 1). Consistent with our prediction, differences of least square means
revealed that when they were alone, overweight children consumed more kilocalories,
M=519.41 SE=81.5, than when they were with an unfamiliar peer, M= 359.13, SE=50.29
(d=0.56; 95%CI: −0.13 to 1.24), more kilocalories than normal-weight children alone,
M=319.87, SE=47.57 (d=0.70; 95%CI: 0.04 to 1.37), and also more than normal-weight
children in group M=348.59, SE=52.71 (d=0.58; 95%CI: −0.08 to 1.24). Neither peers' zBMI
nor the interaction of peers' zBMI by participants zBMI were significant predictors of
participants' total energy intake (p=0.44 and p=0.59 respectively).

3.3. Healthy vs. unhealthy snack intake in kilocalories
Fig. 2. illustrates the participants' consumption of healthy snack foods. As predicted,
participants' consumption of healthy snacks was predicted by their partner's consumption of
healthy snack, F(1,36)=26.07, p<0.0001. Overweight children also consumed more energy
from healthy snacks, M=117.52, SE=12.34, than normal-weight children, M=76.47, SE=10.38;
F(1,36)=7.32, p<0.05 (d=0.60; 95%CI: −0.06 to 1.26). The only significant predictor of
participants' consumption of unhealthy snacks was the interaction of participants' zBMI by
Condition F(1,37)=6.08, p<0.05. When alone, overweight participants ate more energy from
unhealthy snacks, M=398.91, SE=67.04, than when in the presence of a peer, M=244.58,
SE=43.6 (d=0.64; 95%CI: −0.04 to 1.34) and also more than lean participants alone, M=248.88,
SE=43.3 (d=0.62; 95%CI: −0.04 to 1.28). Participants' gender was not a significant predictor
of healthy (p=0.11) or unhealthy (p=0.10) snack foods intake. Peers' weight status was not a
significant predictor of participants' consumption of healthy snacks (p=0.63) or unhealthy
snack intake (p= 0.64).

4. Discussion
This study examined how the presence of peers impacts food consumption of healthy and
unhealthy snacks in overweight and normal-weight youth. Consistent with previous results,
we found that overweight children ate substantially more when alone than when in the presence
of a peer and also more when alone than the lean children in the same condition. Non-
overweight youths' food intake was unaffected by the social context. Our findings also
indicated that participants' consumption of healthy food items was predicted by whether the
other participant in the dyad was also eating healthy snacks, whereas this was not the case for
unhealthy snacks. To our knowledge, this is the first study to show a relationship between
peers' consumption of healthy food.
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Research shows that overweight youths are aware of weight stigmatization, (Neumark-Sztainer
et al., 2002; Staffieri, 1967) and a corollary of these prejudiced attitudes is that overweight
individuals may modify their food selection in front of others to avoid incurring the stigmas
attributed to overweight individuals (e.g., Maykovich, 1978; Vartanian et al., 2007) and also
because they believe that doing so will increase social approval (see Deutsch & Gerard,
1955 for the distinction between normative and informational conformity). The present results
support this possibility in indicating that overweight participants consumed less unhealthy
snacks in the presence of an unfamiliar peer than when alone. However, both normal-weight
and overweight children's consumption of healthy food snacks was related to their partners'
intake of healthy food snacks.

This study is not without limitations. First, all dyads were composed of unfamiliar peers. Had
the dyads been composed of friends, the pattern of results may have differed. Research with
adults indicates that the familiarity between co-eaters influences the amount of food consumed
(Clendenen, Herman, & Polivy, 1994; Salvy, Jarrin, Paluch, Irfan, & Pliner, 2007). The fact
that all groups were composed of strangers makes it impossible to determine whether the
presence of others per se or the presence of an unfamiliar peer accounted for children's food
consumption and selection. Second, although we had a heterogeneous sample in terms of
ethnicity, the sample was relatively small. Therefore, these findings may not generalize to
youth from other geographic regions and the limited scope of this study prevents generalizing
beyond the children who participated in the study and replication with independent samples is
necessary. Nevertheless, the data depict a coherent pattern of results which suggest new
directions for research in the area of peer influence on overweight children's eating behavior.

Research on the impact of peer influences on eating may be relevant for understanding factors
that influence food choice and therefore may have important implications for obesity treatment
and prevention or for improving healthy eating for disease prevention. Over the last decades
we have witnessed changes in the social context of eating, with a trend away from family meals
towards grazing and eating alone. This increase in solitary eating has paralleled the increase
in the obesity rate in children (Westenhoefer, 2002). Parents mediate the exposure and
accessibility of food and also provide for modeling of eating behavior and teaching of portion
size (Klesges, Stein, Eck, Isbell, & Klesges, 1991). Similarly, peers and friends may act as a
guide of what is appropriate to eat and, in turn, operate as a brake and set the limit on youths'
snack consumption (Herman, Fitzgerald, & Polivy, 2003). The present findings suggest that
interventions involving peers may shift choice from high energy density snacks to healthier,
lower energy density foods and reduce total energy intake, thereby enhancing the efficacy of
obesity prevention and treatment. On the other hand, limited social interactions due to weight
stigmatization and prejudicial attitudes may deprive overweight children from the normative
influence of peers. Future research ought to test whether increased social involvement can be
used as a tool for lifestyle changes in overweight children. Exploring social factors that
influence the choice of snack foods and additional healthy nonfood alternatives, such as
physical activity as well as alternative activities incompatible with eating, may be an important
area of study for health psychology researchers (Epstein & Saelens, 2000).
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Fig. 1.
Amount of food consumed (SD) across conditions.
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Fig. 2.
Amount of healthy snack foods consumed (SD) across conditions.
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Table 1
Mean BMI percentile and age (SD) of participants across conditions

Male Female

Age BMI % Age BMI %

Overweight (n = 18) 11.0 (0.7) 95.4 (2.5) 11.6 (0.7) 94.3 (2.9)
Normal-weight (n = 21) 11.1 (0.7) 38.2 (19.7) 11.6 (0.9) 42.4 (20.0)
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