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Abstract
Christakis and colleagues have shown that health behaviors cluster in social networks and suggest
social norms may account for the clustering. This study examined: 1) whether obesity clusters
among young adults and whether social norms do in fact account for the clustering, and 2) among
OW/OB young adults, whether number of social contacts trying to lose weight is associated with
weight loss intentions and whether social norms for weight loss account for this effect. Normal
weight (NW) and OW/OB young adults (N=288; 66%Female; 75%Caucasian) completed
measures assessing number of OW social contacts and social norms for obesity. OW/OB young
adults also indicated number of OW social contacts currently trying to lose weight, social norms
for weight loss, and weight loss intentions. Compared to NW, OW/OB young adults were more
likely to have OW romantic partners and best friends and had more OW casual friends and family
members (p's<.05), but social norms for obesity did not differ between groups, and social norms
did not mediate the relationship between OW social contacts and participants' weight status.
However, among OW/OB young adults, having more social contacts trying to lose weight was
associated with greater intention to lose weight (r=.20, p=.02) and social norms for weight loss
fully mediated this effect (p<.01). This study is the first to show that social contacts and normative
beliefs influence weight status and intentions for weight control in young adults. Findings
underscore the importance of targeting social influence in the treatment and prevention of obesity
in this high-risk age group.
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Introduction
Forty percent of young adults age 18 to 25 are overweight or obese (1). Moreover, young
adults experience the greatest rate of weight gain, averaging 1 to 2 pounds per year (2,3).
Despite the high rates of overweight and obesity in this population, young adults are largely
underrepresented in traditional behavioral weight loss interventions and, when they
participate, tend to lose less weight than older adults (4). In order to develop both appealing
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and effective treatment and prevention programs for this age group, it is important to
understand the factors that influence weight and weight loss intentions in this population.

There has been an upsurge in studies examining the effects of social influence on health,
with the majority demonstrating that social networks play an important role in the promotion
of health behaviors (5,6-9). In a sample of adults age 18 to 70, Christakis and colleagues (6)
demonstrated that a person's chance of becoming obese increases 57% if a friend becomes
obese, 40% if a sibling becomes obese, and 37% if a spouse becomes obese. Similarly, in a
population of adolescents, smoking researchers found that having more social contacts who
smoke is associated with greater incidence of smoking (7). Studies have also shown that
social ties can promote positive health behavior change. Among adults, Christakis and
Fowler (8) showed that a person's chance of quitting smoking increases if a spouse, sibling
or friend stops smoking. Similarly, Rosenquist and colleagues (9) showed that individuals
are 29% more likely to abstain from alcohol consumption if a close social contact stops
consuming alcohol. Taken together, these findings indicate that social ties have a strong
influence on health behavior; and recent studies have shown that younger individuals are
even more affected by social contacts' health behaviors compared to older individuals
(10-11).

While never tested, social norms, or beliefs about what is socially acceptable or expected
(12), are thought to at least partially account for the clustering of health behaviors among
social contacts (6,8-9). Studies provide preliminary support for this hypothesis by
demonstrating that social norms are powerful determinants of eating and activity behaviors,
particularly among young adults. Laboratory paradigms with college-aged students have
consistently shown that the induction of social norms for overeating (“previous participants
have eaten a lot”) leads to overeating among participants (13-17). Similarly, cross-sectional
research with young adults has demonstrated that social norms for healthy eating and
physical activity are associated with the consumption of healthy foods, physical activity
intentions, and actual physical activity behavior (18-20). Moreover, young adults' health
behaviors have been shown to be influenced by social norms in other domains including
alcohol use, smoking, and HIV risk behaviors (7,11,21). Thus, while never empirically
evaluated, social norms are a plausible mechanism by which social contacts influence health
behaviors, particularly in a young adult population.

Despite the fact that a large proportion of young adults are overweight or obese, and
consistent findings showing that social influence is a powerful determinant of health
behavior, especially for younger individuals (11), no one has ever examined whether social
network factors influence weight status and weight control intentions in a young adult
population. Thus, the purpose of this study was to (a) extend Christakis et al's findings to a
young adult population and (b) determine how social influence affects weight control
intentions in overweight/obese young adults. Given previous findings (6,18-20), we
hypothesized that overweight/obese young adults would have more overweight social
contacts compared to normal weight young adults and that social norms for obesity would
mediate the relationship between number of overweight social contacts and young adults'
weight status. In addition, in the subsample of overweight/obese young adults, we
hypothesized that intention to lose weight would be influenced by number of overweight
social contacts trying to lose weight and that social norms for weight control would mediate
this relationship.
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Methods and Procedures
Procedure

In 2009 in the greater Providence area, 288 young adults (Normal Weight (NW) = 151;
Overweight / Obese (OW/OB) = 137) aged 18 to 25 were recruited through a series of email
blasts, print and internet ads, as well as flyers posted at locations frequented by young adults
(e.g., college campuses, grocery stores, hair salons, and fitness centers). Ads targeted young
adults who were willing to participate in an online survey about their eating and activity
behaviors. In order to reduce known barriers to participation in this age group (e.g., time,
transportation), participants completed questionnaires online via a secure website on their
own computers. The questionnaires assessed several areas considered relevant to weight
control in this population, including social influence. Participants received $10 for their
participation and were enrolled in a raffle to win an iPod. Procedures were approved by a
local Institutional Review Board.

Questionnaires
Presentation of questionnaires was counterbalanced to control for fatigue and order effects.

All participants completed the following
Weight and height—Participants reported their weight in pounds and height in feet and
inches. Body Mass Index (BMI) was calculated by converting pounds to kilograms, inches
to meters, and performing the following computation: weight in kg/height in meters2. Based
on the BMI calculation, participants were categorized as normal weight (BMI < 25kg/m2) or
overweight/obese (BMI ≥ 25kg/m2).

Overweight social contacts—Participants' perception of number of overweight social
contacts was assessed. They were asked to indicate whether their romantic partner was
overweight (“yes” = 1; “no” = 0) and whether their best friend was overweight (“yes” = 1;
“no” = 0). If participants did not have a romantic partner or best friend, they checked a box
indicating that these relationships were not applicable (e.g., “I do not have a romantic
partner”). Participants also reported number of overweight casual friends, relatives, and
colleagues/classmates on a 5-point scale ranging from “None” (0) to “All” (4).1 For
correlation analyses, these five items were summed to create a composite measure of
number of overweight social contacts.

Social norms for obesity and obesity-related behaviors—Participants indicated
how socially acceptable they thought it was to be overweight, eat unhealthy foods, and be
inactive. Response options ranged from “very unacceptable” = 0 to “very acceptable” = 4.
For correlation analyses, items were summed to create a composite measure of obesogenic
social norms. In this sample, this measure demonstrated good internal consistency (α=.69),
and individual item loadings were good to excellent (0.59 for ‘overweight’, 0.86 for ‘eat
unhealthy foods’, and 0.88 for ‘inactive’) (22).

Only OW/OB participants completed the following
Number of social contacts trying to lose weight—Participants reported number of
overweight social contacts currently trying to lose weight on a 5-point scale from 0
(“Nobody”) to 4 (“All”).2

1Even though a likert scale was used to assess overweight casual friends, relatives, and colleagues / classmates, for ease of description
and interpretation, “number” of overweight social contacts will be used.
2Even though a likert scale was used to assess overweight contacts trying to lose weight, for ease of description and interpretation, we
will refer to this as “number” of social contacts trying to lose weight.
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Social norms for weight loss—A questionnaire that measured smoking cessation norms
(23) was adapted to measure social norms for weight loss. Participants reported (1) how
frequently social contacts encouraged them to lose weight (“Never” = 0; “Often” = 4); (2)
how frequently social contacts offered weight loss information or tools to help with weight
loss (“Never” = 0; “Often” = 4); and (3) the extent to which people closest to them would
approve or disapprove if they were to lose weight within the next 3-months (“Strongly
disapprove” = 0; “Strongly approve” = 4). Items were averaged. Higher scores indicated
greater weight loss norms. Reliability, for the 3-item measure was good (α = .70), and item
loadings were good to excellent (.88 for ‘encouraged to lose weight’, .81 for ‘offered weight
loss information’, and .69 for ‘approve/disapprove of losing weight’).

Intention to lose weight within the next 3-months—Participants were asked to
report on a 5-point scale how likely they were to try to lose weight within the next 3-months;
options ranged from “very unlikely” (0) to “very likely” (4). While using a single item to
assess a construct is not ideal, such an approach is common when assessing behavioral
intentions (24).

Statistical Analyses
Differences in demographic characteristics between NW and OW/OB were examined using
Analyses of Variance (ANOVA) or chi-square tests for continuous or categorical variables,
respectively. Significant demographic differences were controlled for when comparing the
two groups. Group comparisons were conducted using ANOVAs.

To determine whether social norms for obesity mediated the relationship between number of
overweight social contacts and participants' BMI, we first confirmed that there was a
significant relationship between overweight social contacts and participants' BMI and
number of overweight social contacts and social norms for obesity. Similarly, to determine
whether social norms for weight control mediated the relationship between number of social
contacts trying to lose weight and weight loss intentions within the subgroup of OW/OB
young adults, we first examined whether there were significant correlations between number
of social contacts trying to lose weight and intention to lose weight and number of social
contacts trying to lose weight and social norms for weight control. These analyses were
conducted using PASW Statistics 18, Release 18.0.0 (©SPSS, Inc., 2009, Chicago, IL,
www.spss.com). Per Baron and Kenny (1986), if the correlations were significant, full
model-based mediation analyses were conducted via path analysis using the structural
equation modeling software package Mplus, Version 3.11 (25). Evidence for mediation was
present if the previously significant relationship was reduced or eliminated when the
proposed mediator was added to the model (26).

Results
Participant characteristics

The sample was predominantly female and Caucasian. Race/ethnicity was the only
demographic characteristic that differed between overweight/obese (OW/OB) and normal
weight (NW) participants; African Americans were more likely to be overweight and Asians
were more likely to be normal weight (p's < .01). See Table 1.

The effects of social influence on weight status in young adults
Compared to NW, OW/OB young adults reported more overweight social contacts (F (1,
284) = 25.5, p < 0.001, part. η2 = 0.08). OW/OB were more likely to have overweight
romantic partners (25% v. 14%) and overweight best friends (24% v. 14%). OW/OB
participants also had more overweight casual friends and more overweight relatives (p's ≤
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0.01). However, OW/OB and NW young adults did not differ in number of overweight
colleagues and classmates (p = .08). See Table 2.

Interestingly, social norms for obesity did not differ between OW/OB and NW young adults
(F (1, 284) = 0.28, p = .60). The two group were similar in their perceptions of how socially
acceptable it is to be overweight, eat unhealthy foods, and be inactive. See Table 2.

Mediation analyses testing whether social norms for obesity mediate the relationship
between number of overweight social contacts and BMI

Correlation analyses, using composite scores for number of overweight social contacts and
social norms for obesity, revealed similar patterns to those reported above. Having more
overweight social contacts was associated with higher BMI (r = .33, p < .001), but BMI was
not associated with obesogenic social norms (r = .08, p = .19). Moreover, the relationship
between number of overweight contacts and social norms for obesity was non-significant (r
= 0.01, p = 0.83). Given these latter findings, mediation analyses were not conducted (26).

The effects of social influence on weight loss intentions in OW/OB young adults
OW/OB young adults reported experiencing social influence for weight loss (social contacts
= 1.7 ± 1.1; social norms = 1.9 ± 0.8) and high levels of intention to lose weight (3.4 ± 1.0
out of 4). Moreover, social influence factors were associated with weight loss intentions.
Having more social contacts trying to lose weight and having greater social norms for
weight loss were both correlated with greater intention to lose weight (r = .20, p = 0.02; r = .
35, p < 0.001). In addition, there was a significant relationship between having more social
contacts trying to lose weight and social norms for weight loss (r = .26, p = 0.002).

Given this initial set of significant relationships, we examined whether social norms for
weight loss mediated the relationship between number of social contacts trying to lose
weight and weight loss intentions. When weight loss norms was added into the model, the
previously significant relationship between social contacts trying to lose weight and weight
loss intentions was no longer significant (β = .11, p =.17). However, weight loss norms
remained a significant predictor of weight loss intentions (β = .32, p <.001). These findings
are consistent with a model in which social norms for weight loss fully mediate the
association between having more social contacts trying to lose weight and weight loss
intentions among young adults. See Figure 1.

Discussion
This study provides preliminary support that social network factors influence weight status
and intention to lose weight among young adults. Our data suggest that obesity “clusters” in
this population; overweight / obese (OW/OB) young adults report more overweight social
contacts than normal weight (NW) young adults. However, contrary to our hypothesis,
social norms for obesity do not account for the clustering (i.e. social norms did not mediate
the relationship between social contacts' weight status and participants' weight status). We
also examined whether social influence for weight control affects weight loss intentions
among OW/OB young adults; interestingly, we found that having more social contacts
trying to lose weight is associated with greater intention to lose weight and that weight
control social norms fully mediate this effect.

Our finding suggesting that obesity clusters in young adults is consistent with previous
studies demonstrating that adults age 18 to 70 who are overweight are more likely to have
overweight social contacts (6). Christakis and Fowler (2007) found that overweight / obese
adults have more overweight friends, relatives, and partners but that neighbors' weight status
is not associated with participants' weight status. Similarly, our study showed that
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overweight young adults, age 18 to 25, report more overweight friends, relatives, and
romantic partners but reported weight status of coworkers or classmates is not associated
with participants' weight. Taken together, these findings indicate that for both adults and
young adults “psychologically close” social ties (e.g., partners, friends, family) have a
greater influence on obesity status than geographically close social ties (e.g., coworkers,
neighbors).

Researchers have speculated that social norms may explain the interconnectedness of health
behaviors between individuals and their friends and family (6,8-9). This is the first study to
test whether social norms for obesity do in fact account for the relationship between
participants' weight status and the weight status of their social ties. Our findings suggest that
normative beliefs, measured by social acceptability of overweight and associated behaviors,
did not mediate the relationship between participants' weight and the reported weight status
of their social contacts. In fact, normal weight and overweight / obese individuals reported
similarly low levels of social acceptability of overweight and associated behaviors. Given
the stigma associated with overweight and obesity (27), perceived societal acceptability of
overweight may be low, even for overweight individuals. Thus, social norms for obesity
may not explain the shared weight status among social ties. Instead, other social phenomena
may be accounting for the effects of social contacts on weight. Laboratory and quasi-
experimental studies have shown that social modeling strongly affects eating and activity
behaviors. For example, participants randomly assigned to eat with confederates who ate
either very large or very small amounts of food, have been shown to consistently copy the
eating behavior of the confederate; confederates who overate induced overeating in
participants, and confederates who ate very little induced restrained eating in participants,
even hungry participants (28-31). Similarly, confederates who model stair use have been
shown to prompt stair use in participants (32). Taken together, our results suggest that
societal level social norms may not be the primary mechanism that accounts for the
transmission of health behavior among social ties. Instead, other social influence factors,
such a social modeling, may explain the similarity of health behaviors among social
contacts. In order to inform treatment and prevention efforts, future research should continue
to elucidate social influence factors that account for the clustering of health behavior within
social networks.

Interestingly, this study also provides evidence that OW/OB young adults who perceive their
overweight social contacts as trying to lose weight have greater weight loss intentions and
that social norms for weight control fully mediate this effect. Previous interventions for
young adults in the areas of substance abuse, safe sex, and healthy eating have shown that
addressing social norms for health risk behaviors is associated with positive treatment
outcomes (33-36). Moreover, changes in perceived norms have been shown to mediate
intervention effects (35,36). Thus, weight loss interventions that target young adults may be
more successful at recruiting and retaining participants if they not only encourage
individuals to join with friends and/or family but, even more importantly, aim to increase
social norms for weight control among young adult participants and their close social ties.

It is important to note that the results of this study showed contrasting findings with regards
to social norms. In the entire sample, social norms did not mediate the relationship between
number of overweight social contacts and participants' weight status. However, in the OW/
OB subsample, social norms did mediate the relationship between number of contacts trying
to lose weight and weight loss intentions. These discrepant findings may be explained by the
fact that two different types of norms were assessed. When examining social norms for
obesity, we assessed whether injunctive norms, or beliefs about what is generally acceptable
in society, mediate the effects of social contacts on BMI; however, when we assessed social
norms for weight control, we tested whether subjective norms, or beliefs about what is
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socially acceptable among social contacts (e.g., friends, family), mediate the relationship
between number of social contacts trying to lose weight and participants' weight loss
intentions. Given that the subjective norms successfully mediated the effects of social
contacts on weight loss intentions, social norms specific to the individual's social network
may influence weight moreso than broad societal level norms. Future research should
consider both injunctive and subjective norms and also motivation to comply with such
norms when investigating the effects of social contacts on weight and associated behaviors.

Limitations of this study include self-reported weight data, a predominantly Caucasian
sample, and a cross-sectional design (limiting our ability to draw definitive conclusions
regarding mediation). Despite these limitations, this study has several important strengths.
First, it included a large proportion of males, a demographic that is typically
underrepresented in weight control research. Moreover, while social contacts and social
norms have been shown to influence young adults' health behaviors in other domains (e.g.,
alcohol use, smoking, HIV risk behaviors, etc.), this is the first study to show that number of
social contacts and normative beliefs influence weight status and intentions for weight
control in young adults. Findings from this study underscore the importance of targeting
social network factors in obesity interventions; such an approach may address an important
aspect of health behavior change among young adults, namely social influence, which may
lead to more effective obesity treatment and prevention programs for this high-risk
population.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Social norms for weight loss mediate the relationship between number of social contacts
trying to lose weight and the intention to lose weight. (*p<.01. **p<.001.)
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