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Abstract

Drawing from social comparison theory, we examine how perceptions of friends’ body sizes may 

influence adolescents’ subjective evaluations of their own body (e.g., how accurate they are in 

judging their weight, how much body dissatisfaction they feel), particularly for adolescent 

females. Participants were low-income, minority adolescents (Study 1: N = 194 females, Mean age 

= 15.4; Study 2: N = 409 males and females; Mean age = 14.9). Adolescents used figure rating 

scales to indicate their perceived size and that of four of their closest friends and completed several 

measures of subjective weight evaluation (e.g., weight classification, body dissatisfaction, 

internalized weight bias). In both studies, how adolescents perceived their body size and the body 

sizes of their thinnest and heaviest friends were positively correlated. In Study 1, overweight 

females based on measured BMI were less likely to accurately judge themselves as overweight if 

they had a close friend they perceived as heavy. In addition, females who viewed themselves as 

having a larger figure reported more internalized weight bias when they had friends they viewed as 

relatively thin. Findings from Study 2 suggest that how friends’ bodies are perceived is predictive 

of subjective weight evaluation measures only for adolescent females. Programs that address 

negative aspects of social comparison may be important in preventing both obesity and eating 

disorder symptoms in adolescent females.
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Introduction

According to social comparison theory (Festinger, 1954), humans have an innate drive 

towards ongoing self-evaluation that is based on comparison to others. People with whom 

we interact regularly and share similar attributes, such as close friends, often act as key 
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referents for social comparison (Wood, 1989). Although engaging in social comparison is 

normative, comparisons based on weight or body size can contribute to negative thoughts 

and feelings about one’s own body (e.g., greater body dissatisfaction), particularly when 

comparisons are made to close friends (Cunningham et al., 2012; Rancourt et al., 2015). 

Friendships may be particularly important in shaping adolescents’ evaluations of their body. 

Compared to younger children, adolescents spend more time with peers, experience more 

pressure towards conformity, and put greater emphasis on their social standing (see Lerner & 

Steinberg, 2009). Adolescents also tend to cluster into peer groups with similar attributes 

(Clark & Loheac, 2007); consequently, certain behaviors and beliefs may be mutually 

reinforcing within friend groups.

In this paper, we examine two ways that adolescents ‘perceptions of their friends’ bodies 

may influence subjective evaluations of their own body in two samples of diverse, low-

income adolescents. Much of the previous research on peer influences on weight has focused 

on university students (e.g., Leahey et al., 2011) or White, middle class adolescents in a 

relatively homogeneous area (e.g., de la Haye et al., 2011). Given that obesity rates are 

highest in low-income areas, it is important that research on peer influences on weight and 

weight-related behaviors and beliefs also include this population. We hypothesized that: (1) 

overweight adolescent girls may be less accurate in recognizing they are overweight if they 

have a close friend who they view as relatively heavy; and (2) adolescent girls who have 

close friends they view as relatively thin may feel more negatively about their own body 

size, particularly if they see themselves as relatively heavy compared to their close friends. 

In a second sample, we tested a third hypothesis that: (3) perceptions of friends’ body sizes 

are more predictive of subjective weight evaluation measures in adolescent females 

compared to males.

Currently, approximately 34 % of adolescents are overweight or obese, with youth of color 

and those growing up in low-income households having the highest obesity rate (Ogden et 

al., 2010). Obese children and adolescents are at increased risk for concurrent and future 

health problems, which results in an annual cost of an estimated $14 billion (Trasande & 

Chatterjee, 2009). Within the U.S., there has been a widely documented increase in the 

prevalence of obesity among adolescents during the last two decades. At the same time, 

there has been a decrease in the number of individuals who accurately identify themselves as 

overweight or obese (Burke et al., 2010). This lack of accuracy has implications for the 

increase of obesity. Individuals who are overweight, but do not accurately judge themselves 

as being overweight, may be less likely to engage in behavioral change efforts since 

recognizing that a health risk is personally relevant is a key component in most models of 

health behavior change (Khambalia et al., 2012). Thus, determining factors that potentially 

keep adolescents from recognizing their level of obesity risk is important for targeted health 

intervention and prevention programs.

Several recent studies suggest that adolescents who have heavier social referents may be less 

likely to judge their own weight accurately. In two large studies including multiple schools, 

Maximova et al. (2008) and Brown et al. (2010) found that adolescents who attended 

schools with more overweight students based on objective BMI were less likely to 

accurately view themselves as overweight. In a similar study using self-reported weight, 
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overweight adolescents were more likely to misclassify themselves as normal weight if they 

had friends with a higher BMI (Ali et al., 2011). These studies suggest that having heavier 

social referents for comparison may lead overweight adolescents to underestimate their own 

weight status. However, because these studies used objective or self-reported BMI, it is 

unclear how adolescents actually perceived their friends’ body sizes. BMI measures do not 

correspond entirely with perceived body size, whether reporting on one’s own body 

(Gardner, 2011) or on a friend’s body (Cazzato et al., 2015). Similarly, adolescents’ 

perceptions of peer weight norms (i.e., estimates of the average weight of peers) only 

moderately relate to actual peer weight norms (Perkins et al., 2014). Given that perceptual 

measures are often a stronger or unique predictor of weight-related behaviors and beliefs 

(Gardner, 2011), studies that include measures of how adolescents actually perceive their 

friends’ bodies can add to the literature on peer influences on subjective weight evaluation.

While accurate assessment of one’s weight is important for health reasons, adolescents who 

feel negatively about their body size are at risk for mental health issues, including eating 

disorders and major depression (Hyde et al., 2008; Myers & Crowther, 2009). Engaging in 

social comparison based on body size may contribute to negative beliefs and feelings about 

one’s body. Specifically, if an adolescent views herself as heavier than all of her friends, 

regardless of her actual body size, she may feel more negatively about her body. Although 

the standards of what is considered “heavy” differ by race, region, or culture, there is stigma 

and bias associated with obesity across all demographic groups with overweight/obese 

people being judged as more lazy, undesirable, and unlikable (Latner et al., 2005). When 

weight bias or stigma is internalized, meaning that the individual applies negative views 

about overweight people to herself, she is more likely to become depressed or engage in 

unhealthy weight change efforts (Durso & Latner, 2008). Not all people who are overweight 

endorse internalized weight bias (IWB) beliefs, however, and some normal weight people 

report a high level of IWB. Thus, the extent to which an individual’s actual weight is 

predictive of IWB depends on other factors.

Plausibly, the extent to which an adolescent endorses IWB may depend on who she uses as 

referents for social comparison (i.e., downward or upward social comparison targets). 

Adolescents who have friends they perceive as relatively heavy, a source of potential 

downward social comparison, may not internalize weight bias, even if they are overweight. 

In contrast, adolescents with friends viewed as relatively thin are exposed to a source of 

potential upward social comparison on a regular basis. As a result, they may be especially 

prone to IWB if they are heavier. Consistent with this possibility, several studies have shown 

that comparing oneself to thinner referents is predictive of more body dissatisfaction and 

eating disorder behaviors (Fitzsimmons-Craft et al., 2012; Mueller et al., 2010).

In this paper, we report results from two studies in which adolescents completed perceptual 

measures of how they saw their own body size and how they saw the bodies of close friends. 

In the first study, we examined whether the perceived size of one’s close friends is predictive 

of inaccuracy in body evaluations (i.e., seeing oneself as a normal weight when actually 

overweight or seeing oneself as overweight when actually normal weight) by testing whether 

the relationship between actual weight and identifying oneself as overweight is moderated 

by perceived friend size. We hypothesized that overweight adolescent females with friends 
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who they perceived as relatively large would be less likely to accurately judge themselves as 

overweight (i.e., they have a referent for downward social comparison on body size). In 

addition, we tested whether perceived friend size moderates the relationship between 

individual weight measures and IWB. We hypothesized that the relation between individual 

weight, or perceived body size, and IWB would be strongest among adolescents with friends 

who they perceived as relatively thin. In other words, being relatively heavy—either in 

actuality as measured by BMI or based on perceived body size—will be a stronger predictor 

of IWB when adolescents have friends they view as relatively thin (i.e., they have a referent 

for upward social comparison on body size).

Because the first study only included adolescent females, we could not assess whether 

findings may generalize to adolescent males. In Study 2, we tested if the relationship 

between perceived size of friends and subjective evaluations about one’s own body (negative 

appearance evaluation, body dissatisfaction, and eating disorder symptoms) are the same 

across gender using data from a school-based survey within the same community. Research 

on social comparison indicates that the influence of peers differs by gender, with females 

engaging in more social comparison and more influenced by social comparison on weight-

related measures (Jones, 2001; Myers & Crowther, 2009). Therefore, we hypothesized that 

the extent to which adolescents perceive their bodies as heavier than their friends’ bodies 

would be a stronger predictor of negative body evaluation for females compared to males.

Study 1 methods

Participants and procedures

Study participants included 194 adolescent females residing in a mid-sized, low-income city 

in the Northeast U.S. who were participating in a larger NIH-funded study on the cultural 

context of health disparities among adolescent females. Female adolescents entering 9th 

through 11th grade were eligible for participation, with the average age of participants at 

15.4 years (SD = 1.05; Range = 13–17). Fifty-eight percent of participants identified as 

Latina (primarily Puerto Rican), 28 % as African-American/Black, and 16 % as White. 

Thirty percent of adolescents were living in a home that included both biological parents at 

the time of participation. The majority of adolescents (87 %) qualified for free or reduced 

lunch at school. Sample characteristics are consistent with city demographics.

Participants were recruited from city schools, community centers, health centers, YWCA, 

local media outlets, and word-of-mouth. Interviews were conducted in English and Spanish 

(20 %) based on participant preference. When possible, measures were selected that have 

been validated with Spanish-speaking populations in previous studies. All measures were 

translated and back translated and then piloted with local residents in an iterative process, 

following recommendations by the World Health Organization. Adolescents participated in a 

semi-structured interview and then completed survey instruments privately using Audio 

Computer Assisted Survey Instruments (ACASI) programmed in their preferred language. 

Interviews took approximately 2 h, and participants were paid $40 each for their time. All 

procedures were approved by the University of Connecticut Institutional Review Board.

Ramirez and Milan Page 4

J Behav Med. Author manuscript; available in PMC 2018 February 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Measures

Perceived body size—The figure rating scale (FRS; Stunkard et al., 1983) includes a 

series of nine schematic female figures ranging in size from underweight to overweight. For 

this study, adolescents circled a hash mark for where they would place their body on the 

continuum. Marks were placed under and between figures for a total possible range of 1–18.

Close friend’s body size—Adolescents were given a form in which they were asked to 

identify their four closest same-sex friends by initials and provide information about each 

individual (e.g., race/ethnicity, age, sports involvement, sexual activity, etc.). Afterwards, 

they were given the FRS (Stunkard et al., 1983) described above and asked to indicate where 

they would place each friend on the figure size continuum. This information was used to 

determine the demographics and perceived body size of individuals closest to the participant. 

For the current study, the heaviest and thinnest rating given to same-sex friends (i.e., 

minimum and maximum score on the FRS ratings given to the four friends) were used to 

reflect the perceived size of each participant’s heaviest and thinnest close friend.1

Weight classification—One item from the Youth Risk Behavior Surveillance Survey 

(YRBSS; CDC, 2010) was used to assess adolescent’s judgment of their own weight. 

Adolescents were asked to judge their weight as “Very underweight,” “Slightly 

underweight,” “About the right weight,” “Slightly overweight” or “Very overweight.” For 

the current purposes, adolescents were dichotomized as either judging themselves as 

overweight (slightly or very combined) or not.

Internalized weight bias—The 11-item Weight Bias Internalization Scale (IWB; Durso 

& Latner, 2008) was used to assess the extent to which the respondent believes that negative 

stereotypes and self-statements about overweight and obese people apply to herself. 

Participants provide responses on a 7-point Likert scale ranging from “strongly disagree” to 

“strongly agree.” Participants were asked to rate their agreement with items such as, “I am 

less attractive than most other people because of my weight”. Chronbach alpha was high (α 
= .87).

Actual BMI—At the end of the study, participants had their weight measured without shoes 

to the nearest .1 pound using a digital scale (BT-350e; Tanita, Arlington Heights, IL). Height 

was measured to the nearest .25 inch using a height rod on a standard spring scale. Weight 

and height were converted to BMI as kg/m2 and were categorized (healthy weight, 

overweight, obesity) using CDC percentiles by age.

Control variables—Adolescent race/ethnicity was used as a covariate because of widely 

documented racial/ethnic differences in weight. Although other socioeconomic indicators 

were collected, none of these related to variables of interest in this study and therefore were 

not included as covariates.

1We considered other metrics, such as the mean of the friend group size. We used the thinnest and heaviest friend rating because 
means can obscure within group differences, and because people compare themselves to specific individuals (i.e., social comparison 
Festinge, 1954).
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Data analytic plan—Partial correlations were run to examine the association between 

FRS ratings of self and friends controlling for race/ethnicity and racial/ethnic makeup of 

friend group (% White). Then, logistic and linear regression were used to test for 

interactions between adolescent measures of their own weight and body size (BMI and self 

FRS) and friend ratings (thinnest and heaviest friend) on subjective weight evaluation 

measures (judging oneself as overweight and internalized weight bias). Analyses were 

conducted using the SPSS process macro for regression approaches to moderation using 

heteroscedasticity consistent standard errors (Hayes, 2013). Significant interaction terms 

were followed with posthoc probing graphing simple slopes following strategies 

recommended by Aiken and West (1991) and Hayes (2013).

Study 1 results

The average BMI across the sample was 25.4 (SD = 6.3, Range = 15–50). Based on CDC 

percentiles calculated from BMI measures, 18 % of participants were overweight and 29 % 

were obese. Only one female fell into the “underweight” category. Overall, 40 % of females 

stated that they were slightly or very overweight, including 70 % of those who actually were 

overweight or obese and 13 % of those who were normal weight based on BMI. Thus, 

within this sample, the majority of adolescents who were overweight from objective BMI 

measures accurately identified overweight, and relatively few who were not overweight 

inaccurately stated that they were. On the FRS with a possible range of 1–18, the average 

rating adolescents gave themselves was 9.1 (SD = 2.0, Range = 5–15). The average rating 

given to the thinnest friend was 7.0 (SD = 1.7, Range = 1–11) and to the heaviest friend was 

10.7 (SD = 2.1, Range = 6–17). On average, the difference between the heaviest and thinnest 

friend was 3.6 (SD = 2.9, Range = 0–12), suggesting that most adolescents perceived some 

variability in the size of their friends.

Figure rating scale ratings given to the thinnest and heaviest friend were positively correlated 

(r = .39, p <.001) and FRS self rating was significantly correlated with heaviest (r = .15, p 
< .05) but not thinnest friend (r = .10, p = .15) rating. Participant BMI was strongly 

correlated with self FRS score (r = .69, p < .01), but not thinnest or heaviest friend FRS 

scores. Thus, adolescents tended to have friend that they viewed as relatively heavy or thin 

(i.e., higher or lower on the FRS scale); however, how they viewed their friends’ size was 

not associated with their actual BMI.

To examine our first hypothesis about accuracy in weight classification, we tested whether 

the relationship between objective weight based on BMI and identification of oneself as 

overweight was moderated by the perceived size of the heaviest and thinnest friend using 

logistic regression approaches to moderation. As shown in Table 1, adolescents with a higher 

BMI and who rated themselves as larger on the FRS were more likely to say they were 

overweight. Of interest, the interaction between BMI and heaviest friend was significant, 

indicating that the association between actual BMI category (normal weight or overweight) 

and weight classification (identifying as overweight) varied depending on the size of the 

heaviest friend. Post hoc probing was conducted to determine the nature of the interaction 

(Hayes, 2013). For those whose perceived heaviest friend was relatively thin (−1 SD), the 

association between actual BMI and weight classification was strongest (B = 7.37, SE = 

Ramirez and Milan Page 6

J Behav Med. Author manuscript; available in PMC 2018 February 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2.28, p <.001), with only 25 % of overweight females misclassifying themselves as normal 

weight. For those whose perceived their heaviest friend was in the average range of the FRS, 

the association between actual BMI category and weight classification was significant but 

weaker (B = 5.20, SE = 1.91, p < .001), with 30 % of overweight females misclassifying 

themselves as normal weight. For adolescents who indicated they had a relatively large close 

friend (+1 SD), the association between actual BMI category and weight classification was 

smallest (B = 3.05, SE = 1.25, p < .01), with 38 % of overweight females inaccurately 

classifying themselves as normal weight. In other words, overweight females were less 

likely to consider themselves as overweight if they had a close friend who they perceived as 

relatively large on the FRS scale. There was no interaction between FRS self rating and 

perceived friend size.

To test our second hypothesis, we examined whether perceived size of friends moderated the 

relation between BMI or perceived self figure rating and IWB. To reduce the effect of 

collinearity, we first tested each interaction term separately and then included significant 

interaction terms in a final model. Neither thinnest nor heaviest friend rating interacted with 

actual BMI in predicting IWB. However, both thinnest and heaviest friend rating interacted 

with self figure rating in predicting IWB, as shown in Table 2. Simple slopes based on post 

hoc probing of the interaction terms, controlling for other variables, are presented in Fig. 1 

with beta weights and standard error terms. As shown, the strongest relation between self 

figure rating and internalized weight bias was for adolescents who had relatively thin friends 

(i.e., −1 SD average rating for their thinnest friend and their heaviest friend). In other words, 

among females whose close friends were perceived as particularly thin, those who judged 

themselves as having a larger figure reported the most internalized weight bias. For 

adolescents with relatively heavy friends, the relation between self figure rating and 

internalized weight bias was statistically significant, but diminished in magnitude. The 

pattern of findings is consistent with the idea that adolescents who perceive themselves as 

relatively heavy but have friends who they view as relatively thin are the most likely to 

internalize negative feelings about weight.

In the above analyses we included both self FRS rating and actual BMI as predictors. 

Because the high correlation between these two variables could influence results, we reran 

analysis with only one variable included at a time. The pattern or results was unchanged.

Study 2 methods

Participants and procedures

Study 2 included 409 9th grade students from a public high school in a low-income, central 

Connecticut city. Youth ranged from 14 to 17 years of age (M = 14.91, SD = .62). The 

sample was 51 % male and 49 % female. Of the participants, 50 % were Latina, 22 % were 

African American, 22 % were White, and 6 % reported other identifications. Within the 

school, 85 % of students qualify for free or reduced lunch, and approximately 40 % come 

from a family where English is a second language. The study was conducted in conjunction 

with the school-based health center (SBHC) at the high school, which serves as primary care 

provider to 70 % of the student population. The SBHC conducted an anonymous survey 

during Health class, a course taken by all ninth grade students at the school. Students were 
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provided with a verbal and written description of the purpose of the study and the voluntary 

and anonymous nature of participation. Any student who did not wish to participate was 

given alternative work during the class. Overall, 70 % of eligible students participated, with 

the majority of nonparticipants due to absence that day. Participants completed measures of 

demographics, health knowledge and behaviors, weight evaluation, and peer contextual 

factors.

Measures

Perceived body size: self and close same sex friends—Adolescents completed the 

same FRS measure described in Study 1 with figures representing adolescent females and 

males. In this study, however, the scale only included hash marks below each figure, so 

possible responses ranged from 1 to 9. Participants again reported on their own body size 

and the perceived size of their four closest friends, and ratings of the heaviest and thinnest 

friend were used in subsequent analysis.

Negative body evaluation—The appearance evaluation scale (AE) from the widely used 

Multidimensional Body Self-Relations Questionnaire (Cash, 1994) was administered. The 

AE includes 6-items assessing participant’s self evaluation of their body shape. Responses 

are on a 1–5 scale with higher scores reflecting more positive evaluation (Chronbach alpha 

= .81).

Weight dissatisfaction—One item from the body areas satisfaction (BS) subdomain of 

the Multidimensional Body Self-Relations Questionnaire (Cash, 1994) was used as a global 

indicator of weight dissatisfaction. Specifically, adolescents were asked to indicate how 

satisfied they were with their weight, with response options from 1 (very satisfied) to 5 (very 

dissatisfied).

Disordered eating—Participants completed several domains of the adolescent 

psychopathology scale-short form (APS; Reynolds, 2000), including seven symptoms from 

the Eating Disturbance scale. These items included fear of getting fat or gaining weight, 

frequent feelings of being fat after eating, use of restrictive activities or purging to avoid 

getting fat, and periods of uncontrolled eating. Response options range from (1) to (3), with 

higher scores indicating increased disordered eating (α = .82).

Descriptive characteristics—Participants reported on demographic characteristics (e.g., 

age, race/ethnicity) and their height and weight, which was used to estimate their BMI 

according to the BMI table of the Center for Disease Control and Prevention (CDC, 2011).

Data analytic plan—Pearson correlations were used to examine associations between 

adolescent’s self-reported BMI, FRS self rating, and FRS ratings given to the heaviest and 

thinnest friend. Then, the model presented in Fig. 2 was used to test whether perceptions of 

friends’ body sizes were more predictive of subjective weight evaluation measures for 

females than males. A multigroup nested analysis in SEM was used to test whether the 

model differed by gender, with follow-up critical ratio z-tests used to test for differences in 

specific parameters (Byrne, 2001). In this approach, model fit is tested under two conditions, 
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one in which parameters of interest (e.g., the path from FRS thinnest friend to body 

dissatisfaction) are free to vary across groups (i.e., male vs. female), and one in which the 

parameters are constrained to be equal across group. When equality constraints lead to a 

worse fit to the data, the model is not the same across groups. Two hierarchical models were 

tested: one with just the paths from FRS self ratings to body evaluation measures 

constrained to be equal across gender and one in which FRS friend ratings were also 

constrained. Analyses were conducted in AMOS 19.

It is worth noting that the theoretical assumption underlying this study is that the nature of 

comparisons between self and friends on body size (i.e., perceiving oneself as heavier or 

thinner than friends) may contribute to negative thoughts or feelings about one’s body, 

particularly for females. Drawing from this model, discrepancies between self and friend 

FRS ratings should predict subjective body evaluation measures. The model in Fig. 2 

includes self and friend FRS ratings rather than discrepancy scores between self and friend 

ratings. Mathematically, the beta weights from this model are the same as they would be if 

discrepancy scores (i.e., the difference between self FRS and thinnest friend FRS) were 

included instead (Laird & Weems, 2011).

Study 2 results

Based on self-report, 34 % of adolescents were overweight or obese in this sample, with 

12 % meeting the CDC criteria for obesity (CDC, 2011). Table 3 provides descriptive 

statistics for the sample and by gender for all variables of interest. Females chose 

significantly smaller figures when reporting their perceived body size in comparison to 

males, and also reported their thinnest friend to be significantly smaller. There were no 

significant differences in the average figure size of the heaviest friend by gender. There were 

no racial/ethnic differences in any of the variables of interest, with the exception of self-

reported BMI, F (3, 363) = 5.53, p = .001. African-American and Latino youth had higher 

BMIs based on their self-reported height and weight.

Partial correlations controlling for race/ethnicity and racial makeup of friends were 

computed between self FRS and heaviest and thinnest friend FRS scores. For females, the 

correlations between self and thinnest friend (r = .23, p <.01), self and heaviest friend (r = .

33, p < .01) and thinnest and heaviest friend (r = .34, p < .01) were all statistically 

significant. For males, the correlation between self and thinnest friend (r = .08, p = .60) was 

not significant, although correlations between self and heaviest friend (r = .21, p < .05) and 

thinnest and heaviest friend (r = .32, p <.01) were statistically significant. Although 

correlation values were larger for females than males, the magnitude of gender difference 

was not statistically significant. Self-reported BMI was associated with self FRS ratings for 

females (r = .69, p < .001) and males (r = .67, p <.001), but was not related to thinnest friend 

(males r = −.07, p = .36; females r = −.04, p = 63) or heaviest friend (males r = .06, p = .38; 

females r = .14, p = .07). Consistent with Study 1, adolescents tended to have close friends 

they perceived as relatively thin or heavy; however, the perceived size of their friends was 

not related to their self-reported BMI.
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As described in the data analytic plan section, a multi-group nested SEM model was used 

next to test for gender differences and to calculate path coefficients for each group. In this 

model, FRS self rating, thinnest friend FRS rating and heaviest friend FRS rating were used 

as predictors of the three body evaluation measures. Figure 2 presents standardized beta 

weights and Table 4 presents unstandardized coefficients by gender and results from critical 

ratio z tests testing if coefficients are significantly different for males and females. The first 

model, in which paths from self FRS to weight evaluation measures were constrained to be 

equal across gender, provided a good fit to the data (χ2 (3) = 7.47, p = .06, CFI = .99, 

RMSEA = .06, 95 % CI = .00–.12, p = .28). Adding additional gender constraints to paths 

from the FRS friend ratings (i.e., from thinnest/heaviest friend ratings to three weight 

evaluation measures) resulted in a significantly worse fitting model (Model χ2 (9) = 29.88, p 
<.01, CFI = .95, RMSEA = .08, 95 % CI = .05–.11; Model 1–Model 2 differential χ2 (6) = 

22.40, p < .001). These results indicate that self FRS ratings are similarly predictive of the 

three weight evaluation measures across gender, but that the friend FRS ratings are not.

As shown in the Fig. 2, FRS self rating significantly predicted the weight evaluation 

measures for both males and females. As expected, individuals who rated themselves as 

larger on the FRS reported more negative body evaluation, weight dissatisfaction, and ED 

symptoms, regardless of gender. However, the FRS ratings of friends were significant 

predictors of weight evaluation measures only for females. Adolescent females who had a 

close friend they perceived as particularly thin reported more negative body evaluation, 

weight dissatisfaction, and ED symptoms. The rating giving to the heaviest friend was also 

predictive of negative body evaluation and ED symptoms among females but, contrary to 

expectation, adolescents with a friend they perceived as relatively heavy also reported more 

negative evaluation and ED symptoms.

Discussion

Close friendships play an important role in shaping adolescents’ beliefs and behaviors. 

According to social comparison theory, having friends who are perceived as particularly thin 

or heavy may influence how adolescents evaluate their own body. Consistent with this 

possibility, we found that having close friends who were perceived as relatively thin or 

heavy was associated with how accurate adolescent females were in judging their own 

weight, and how negatively they felt about their body. As a result, the way in which 

adolescent females view their friends’ bodies may have implications for both their physical 

and mental health.

In recent years, several studies have documented social clustering by weight among 

adolescents, as indicated by similarity in BMI within peer groups (de la Haye et al., 2011; 

Hruschka et al., 2011). The social clustering of weight may result from both selection 

processes (i.e., friends choose friends of similar weight; de la Haye et al., 2011) and 

contagion processes (i.e., friends become more like their friends over time; Simpkins et al., 

2013). In these studies, evidence of social clustering by weight was based on BMI calculated 

by objective or self-reported weight. Findings from the current study provide some support 

that “weight clustering” is evident using perceptual measures as well. With one exception, 

figure ratings of self, thinnest friend, and heaviest friend were positively correlated for 
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females in both samples. In neither study, however, were figure ratings given to friends 

correlated with self-reported or measured BMI, which might be expected if peer groups tend 

to be similar in weight. The lack of association between BMI and perceptions of friends’ 

body sizes may mean that different mechanisms (e.g., social contagion versus biased 

perception) underlie weight clustering that is evident in objective versus perceptual 

measures. Both may contribute to obesity risk, however, by impacting the actual or 

perceived size of social referents and norms among close friends. Research in which 

perceptual measures of friends are coupled with actual weight measurements of those 

friends can help clarify the nature of biases if they exist and shed light on the potential 

implications of actual and perceived social clustering by weight within peer groups.

Consistent with other studies that have used self-reported or actual weight of friends (e.g., 

Ali et al., 2011), results from Study 1 further indicate that the body size of friends may have 

an impact on how overweight adolescents evaluate their own body and weight. Specifically, 

we found that females who were overweight based on objective measures of BMI were less 

likely to accurately label themselves as overweight if they had a close friend they perceived 

as heavy. Although this study cannot address causality, one possible explanation is that 

adolescent females who are regularly exposed to referents they view as heavy may have a 

different basis for what they deem as normal weight and overweight. Indeed, overweight 

adolescents are more likely to overestimate the average weight of peers, suggesting their 

norms may have shifted (Perkins et al., 2014). Recognizing that one is overweight is a 

critical step to making behavioral changes aimed at losing weight; thus overweight 

individuals with heavy weight referents—whether that referent is actually heavy or just 

perceived that way—may not feel as much need to lose weight.

At the same time, there may be mental health implications for adolescent females with 

relatively thin friends. Although perceptions of friends’ body sizes did not moderate the 

relationship between BMI and internalized weight bias, these perceptions did influence the 

relationship between perceptions of one’s own body size and internalized weight bias. 

Across the sample, rating oneself as having a heavier figure size was associated with more 

internalized weight bias; however, the strength of this association depended on the perceived 

size of friends. Adolescent females who saw themselves as having a heavy figure, but had 

friends who were perceived as relatively thin, endorsed the most negative attitudes and 

beliefs about being overweight. Experimental research indicates that comparison to others 

who are “better off” (upward comparison) may have a greater impact than comparison to 

others who are “worse off” (downward comparison) (Wasilenko et al., 2007). For adolescent 

females, friends who are viewed as thinner may be seen as “better off” given weight stigma 

and prevailing images of female attractiveness. Consequently, having friends who are 

perceived as relatively thin may magnify the association between how large an adolescent 

perceives herself to be and how negatively she feels about her size.

The goal of Study 2 was to examine whether the perceived size of friends may be 

particularly relevant in understanding negative body evaluation in adolescent females 

compared to males. Not surprisingly, we found adolescents who perceived themselves as 

having larger figures also reported more negative body evaluation, weight dissatisfaction, 

and ED symptoms regardless of gender. As hypothesized, the perceived body sizes of friends 
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were predictive of these weight evaluation measures only for females. Consistent with Study 

1, having a particularly thin close friend predicted more negative body evaluation, weight 

dissatisfaction, and ED symptoms among adolescent girls. As highlighted in the data 

analytic plan, because both self and friend ratings were included in predictive models, 

results would be the same if discrepancies between self and friends (i.e., difference scores 

reflecting how much thinner/heavier girls saw themselves relative to friends) were included 

instead of friend ratings. These findings are consistent with the idea that among adolescent 

girls it is not only their perceived body size that predicts how they feel about their body, but 

also how their body size compares to the size of their friends.

It is less clear why having a friend who was perceived as relatively heavy was also predictive 

of more negative appearance evaluation and ED symptoms. Perhaps in peer relationships in 

which at least one member is perceived as relatively large, there is more focus on weight in 

personal conversations or from outside peer comments. Overweight and obese adolescents 

are teased and criticized (Puhl et al., 2011); therefore, friend groups that include multiple 

females who are relatively large may experience more negative feedback from the larger 

peer context. Indeed, research indicates that being in close proximity to an overweight or 

obese person, even if one is not overweight, elicits negative judgment from others (Hebl & 

Mannix, 2003). As a result, females with heavy friends may get more negative feedback 

about their own weight due to proximity to an obese friend. However, within this sample, 

adolescents who reported having heavier friends did not report more weight-related teasing 

or more frequent conversations with friends about weight (Acker, 2013).

It is also plausible that having a friend group with more heterogeneity (i.e., a very thin and a 

very heavy close friend) leads adolescents to notice, think about, or be more critical of their 

own weight because their weight referents are so different. Greater heterogeneity may make 

differences between oneself and others more evident, and thus increase comparative 

processes. Indeed, in a recent daily diary study, Rancourt et al. (2015) found that 

comparisons to both heavier and thinner referents were predictive of more weight-control 

behaviors. Alternatively, because both thin and heavy people are stigmatized (Malloy et al., 

2012), adolescents with both very thin and heavy friends may be exposed to more stigma 

than if their friend group is more homogeneous. Within this sample, however, the interaction 

between thinnest and heaviest friend was not predictive of subjective weight evaluation or 

weight-related social processes like teasing, which would be expected if it is heterogeneity 

in friends that is particularly likely to evoke negative social comparison processes (Acker, 

2013).

Implications for intervention

During adolescence, it is particularly important to address the social context of obesity and 

ED risk factors. Adolescents use their friends as weight referents, and this social comparison 

is associated with inaccurate weight perception and negative weight related cognitions. Past 

interventions have been able to buffer the effects of downward weight related social 

comparison by facilitating non-appearance based comparison (Lew et al., 2007). In areas 

with disproportionately high rates of obesity, interventions should aim to encourage non-

appearance based comparison that is health focused (e.g., physical strength or medically 
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healthy weight). By shifting adolescents’ focus from peer comparison towards comparison 

to medical health standards they may be more likely to accurately assess their weight. In 

addition, although group weight management interventions are effective for some 

populations, adolescents may be particularly vulnerable to the negative aspects of group 

interventions (e.g., social comparison). High school health classes should use interventions 

focused on the individual’s health goals versus group goals that may encourage social 

comparison.

Given that both obesity, eating disorders, and negative body image are major issues 

confronting adolescent girls, a challenge for practitioners is how to educate adolescents 

about accurate weight perception and medical weight standards without increasing their 

potential to feel negatively about her body and weight. One solution may be teaching 

adolescents about the influence of outside factors on weight, thus minimizing the individual 

burden (Budd & Hayman, 2008). Moreover, in interventions aimed at diverse adolescents, it 

is important that programs recognize there are cultural variations in body sizes, preferences, 

and attitudes towards obesity (Latner et al., 2005). Emotional maladjustment may be 

dependent on the discrepancy between an adolescent’s weight and the perceived weight 

norms of the racial/ethnic group that she identifies with rather than general population norms 

(Lanza et al., 2013). Thus, it is particularly important that interventions with diverse 

adolescents incorporate messages about health rather than ideal sizes.

Study limitations and strengths

The primary limitations of both studies are the use of cross-sectional data and the reliance on 

perceptual measures of friends without actual weight measures. Because data were cross-

sectional, it is possible that the relationship between how adolescents rated their friends’ 

sizes and weight evaluation measures are reversed (e.g., body dissatisfaction could lead an 

adolescent to view her friends as particularly thin or heavy rather than perceptions of friends 

contributing to body dissatisfaction). Longitudinal research would allow for tests of whether 

perceptions of peers predict changes in adolescent’s weight evaluation over time, and 

whether changes in peer groups (e.g., becoming close friends with someone particularly 

thin) leads to changes in these beliefs. Also, as indicated earlier, we did not have data on 

friends’ actual weight and therefore do not know if perceptions of friends were accurate. 

Understanding the potential impact of the actual weight of friends and the perceived weight 

of friends on self-evaluation measures, as well as other weight-related behaviors and beliefs, 

is an important question for future research in this area. Both may play a distinct role. It may 

also be useful to better understand the extent to which adolescents use their closest friends 

versus broader peer group as weight referents. Finally, the weight evaluation measures we 

used focus on concerns that are more common among females. Thus, the gender differences 

found in Study 2 may have emerged because we were tapping gender-specific types of 

weight concerns rather than gender differences in the role of peers in self-evaluation. 

Research that uses a range of body evaluation measures (e.g., a focus on muscle tone) is 

needed with males and females.

The current study expands on prior research by focusing on potential peer influences in two 

diverse, low-income samples of adolescents. Although these studies cannot speak to 
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causality, our results suggest that the way adolescents perceive their friends’ bodies may 

influence their subjective weight self-evaluation, particularly for females. Prevention and 

intervention programs that address negative aspects of social comparison may be important 

in preventing both obesity and eating disorder symptoms in adolescent females.
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Fig. 1. 
Post hoc probing of interactions between self figure rating and thinnest and heaviest friend 

ratings on internalized weight bias
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Fig. 2. 
Perceived size of friends predicting subjective weight evaluation measures for adolescent 

males (n = 196) and females (n = 172). Values before the slash are standardized estimates 

for males; values after the slash are standardized estimates for females. FRS self rating was 

correlated with friend FRS ratings in the model; however, correlation values are omitted for 

ease of visual presentation
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Table 1

Regression predicting identifying oneself as overweight from BMI, perceived friend size, and interaction terms

Predictor Spearman τ Beta (SE)

BMI category .60** 5.28 (1.99)**

Self FRS rating .51** .83 (.22)***

Heaviest friend rating −.17** .29 (.28)

Thinnest friend rating −.10 −.22 (.26)

BMI × heaviest friend interaction −1.07 (.54)*

BMI × thinnest friend interaction .09 (.49)

The overall model was significant, χ2 (N = 191, df = 9) = 127.84, p < .001

FRS figure rating scale

*
p <.05;

**
p < .01;

***
p < .001
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Table 2

Regression predicting internalized weight bias from BMI, self FRS, friend FRS, and interaction terms

Predictor Bivariate r Beta (SE)

BMI .49** .04 (.02)

Self FRS rating .54** .21 (.05)**

Heaviest friend rating −.08 .01 (.04)

Thinnest friend rating −.19** −.12 (.04)*

Self FRS* heaviest friend interaction −.03 (.01)*

Self FRS* thinnest friend interaction −.04 (.02)*

The overall model was significant F(9182) = 12.02, p < .001, Rsquare = .36

FRS figure rating scale

*
p <.05;

**
p < .01;

***
p < .001
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Table 3

Characteristics of participants from Study 2 by gender

Characteristic Total sample Males Females Test of difference

Racial/ethnic minority 79.4 % 79.2 % 79.5 % χ2 = .00, ns

BMI 23.02 (4.49) 22.91 (4.30) 23.14 (4.71) t = −.50, ns

Weight dissatisfaction 2.57 (1.53) 2.36 (1.17) 2.81 (1.26) t = 4.00, p <.001

Appearance evaluation 3.70 (.85) 3.82 (.89) 3.54 (.79) t = 3.32, p <.001

Disordered eating 1.32 (.37) 1.19 (.28) 1.45 (.41) t = −7.27, p <.001

FRS self figure rating 4.56 (1.30) 4.77 (1.27) 4.34 (1.30) t = 3.38, p = .001

Heaviest friend FRS rating 5.56 (1.34) 5.63 (1.40) 5.48 (1.27) t = 1.17, ns

Thinnest friend FRS rating 3.19 (1.11) 3.37 (1.08) 3.00 (1.10) t = 3.36, p <.001

*
p <.05;

**
p < .01;

***
p < .001

J Behav Med. Author manuscript; available in PMC 2018 February 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ramirez and Milan Page 22

Table 4

Perceived size of friends as predictors of weight dissatisfaction, body dissatisfaction, and eating disorder 

symptoms

Predictor Males (n = 196)
B (SE)

Females (n = 172)
B (SE)

Critical ratio z test of difference

Outcome = weight dissatisfaction

 Self FRS rating .31 (.06)** .55 (.07)*** 2.63**

 Heaviest friend FRS rating .01 (.06) .05 (.07) .48, ns

 Thinnest friend FRS rating .02 (.08) −.24 (.07)** −2.42**

Outcome = negative body evaluation

 Self FRS rating .21 (.04)** .27 (.05)** .91, ns

 Heaviest friend FRS rating −.03 (.04) .12 (.05)* 2.25**

 Thinnest friend FRS rating .03 (.05) −.13 (.06)* −1.98*

Outcome = eating disorder symptoms

 Self FRS rating .10 (.02)** .11 (.02)*** .33, ns

 Heaviest friend FRS rating −.02 (.01) .06 (.02)* 2.75**

 Thinnest friend FRS rating .01 (.02) −.12 (.03)** −3.98***

*
p <.0;

**
p < .01;

***
p < .001
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