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Abstract

Objective: Sociocultural theories hold that family and peer weight-related teasing increases the 

risk for unhealthy weight control behaviors (UWCBs) by negatively impacting body image. 

Although much cross-sectional support exists for these pathways, longitudinal data are lacking. 

This study tested the longitudinal relationships among peer and family teasing (occurrence and 

perceived impact) in early adolescence, body satisfaction in late adolescence, and UWCBs in 

young adulthood among a racially/ethnically and socioeconomically diverse population.

Method: Data were drawn from three waves of Project EAT over a 15-year period (Eating and 

Activity in Teens and Young Adults), and included responses from 1,902 young adults (57% 

female).

Results: Among female participants, a mediated indirect pathway emerged with family weight-

related teasing predicting increased engagement in UWCBs in early adulthood via poorer body 

image in late adolescence. In contrast, peer teasing did not predict body image or UWCBs. Among 
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boys, the mediated indirect pathways were not significant. However, poor body image in late 

adolescent males predicted higher likelihood of engaging in UCWBs in early adulthood.

Discussion: These findings support the long-term impact of family weight-related teasing on 

greater risk for UWCBs among girls and young women, and poor body image as a mechanism 

accounting for this relationship. Moreover, the results highlight the poor body image among 

adolescent boys as a factor for increased risk of engaging in UWCBs in early adulthood. Pending 

replication in current cohorts, health promotion and prevention involving family members of early 

adolescents that address family weight teasing and body image are needed.
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1 | INTRODUCTION

Unhealthy weight control behaviors (UWCBs) are frequent among youth and track into 

young adulthood (Goldschmidt et al., 2018; Goldschmidt, Wall, Zhang, Loth, & Neumark-

Sztainer, 2016; Lipsky et al., 2015). Sociocultural theories have emerged as useful 

explanatory frameworks for the development of these behaviors (Thompson, Heinberg, 

Altabe, & Tantleff-Dunn, 1999). Such frameworks describe how pressures from the 

environment to attain unrealistic appearance ideals, including appearance-related teasing, 

may lead individuals to experience low body satisfaction, which in turn may result in 

individuals engaging in unhealthy weight control behaviors with the goal of moving their 

appearance closer to appearance ideals (Rodgers, Chabrol, & Paxton, 2011; Thompson et al., 

1999). Research has utilized these frameworks to successfully ground previous work 

exploring UWCBs in youth (Girard, Chabrol, & Rodgers, 2018; Keery, Van den Berg, & 

Thompson, 2004; Rodgers et al., 2011). However, the majority of this research has been 

cross-sectional. The aim of the present study was to extend this work by testing the 

relationships among peer and family teasing in early adolescence, body satisfaction in late 

adolescence, and UWCBs in young adulthood.

UWCBs including purging, use of diet pills, skipping meals, and smoking to control weight 

have been shown to occur at high rates from early adolescence onwards, with estimates of 

lifetime engagement in the U.S. ranging from 4 to 18% of men and 10 to 49% of women 

(Linde, Wall, Haines, & Neumark-Sztainer, 2009; Rodgers et al., 2017). These behaviors are 

concerning and increase risk for negative outcomes including eating disorders and poorer 

dietary intake (Bakalar, Shank, Vannucci, Radin, & Tanofsky-Kraff, 2015; Kotler, Cohen, 

Davies, Pine, & Walsh, 2001; Neumark-Sztainer, Wall, et al., 2006). While UWCBs are 

shown to occur in both adolescent girls and boys, gender differences in the rates of these 

behaviors have also been highlighted, with girls tending to report higher rates compared to 

their male counterparts (Stephen, Rose, Kenney, Rosselli-Navarra, & Weissman, 2014). 

Such gender differences have been attributed to the gendered nature of appearance ideals, 

with female body ideals anchored around extreme thinness and girls experiencing greater 

pressure to pursue appearance ideals and to identify appearance as a central aspect of their 

self-worth (Rodgers, Faure, & Chabrol, 2009; Schaefer, Harriger, Heinberg, Soderberg, & 

Kevin Thompson, 2017; Thompson et al., 1999). In contrast, male body ideals have been 
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described as placing more emphasis on highly developed muscularity, with associated 

patterns of exercise and muscularity-oriented eating (Mitchison & Mond, 2015; Murray et 

al., 2019). In this way, gender differences in the types of disordered eating behaviors may 

also reflect differences in the gendered physiques pursued.

Sociocultural theories have highlighted the role of pressure from the environment to pursue 

unrealistic appearance ideals in increasing body image concerns and the risk for engaging in 

UWCBs as strategies to modify body weight and shape (Girard et al., 2018; Keery et al., 

2004). While many of these pressures originate in messages from media and other societal 

institutions (Levine & Murnen, 2009), they may be relayed and amplified through 

interpersonal influences. In this way, weight-related teasing from friends and family 

members has emerged as an important factor related to body image concerns and UWCBs in 

youth (Eisenberg, Neumark-Sztainer, Haines, & Wall, 2006; Haines, Neumark-Sztainer, 

Eisenberg, & Hannan, 2006; Menzel et al., 2010). Weight-related teasing during early 

adolescence has been reported by youth across the weight spectrum, although most 

frequently among higher and lower weight youth (Neumark-Sztainer, Falkner, et al., 2002). 

Furthermore, weight-related teasing has been shown to be associated both cross-sectionally 

(Chisuwa-Hayami & Haruki 2017; Lampard, MacLehose, Eisenberg, Neumark-Sztainer, & 

Davison, 2014; Leme & Philippi, 2013; Neumark-Sztainer, Falkner, et al., 2002) and 

longitudinally with body image concerns and UWCBs (Haines et al., 2006; Menzel et al., 

2010; Puhl et al., 2017) among both girls and boys. However, mediating influences that 

explain this relationship over time have not yet been studied using longitudinal data.

Consistent with the gendered elements of the sociocultural context described above, 

adolescent girls have been shown to experience higher rates of weight-related teasing 

compared to their male counterparts, and to be more affected by teasing (Menzel et al., 

2010; Neumark-Sztainer, Falkner, et al., 2002). Moreover, the relationships between weight-

related teasing and UWCBs have evidenced gender differences. For example, in a prior 

analysis using data from Project EAT, the dataset to be used in the current study, weight-

related teasing in middle and high school aged adolescents was found to be predictive of 

engagement in a range of later UWCBs among male youth including fasting, diet pill use, 

and self-induced vomiting, but only of frequent dieting among adolescent girls over 5 years 

(Haines et al., 2006). In a subsequent follow-up with the same sample, among female 

participants, weight-related teasing from both peers and family members during adolescence 

was related to poorer body image and higher likelihood of engaging in UWCBs 15 years 

later (Puhl et al., 2017). However, among male youth, weight-related teasing during 

adolescence from peers, but not family members, was related to poorer body image 15 years 

later, but not UWCBs (Puhl et al., 2017). Thus, patterns of relationships between teasing 

from different sources and outcomes have revealed gender differences.

These gendered findings should, however, be considered in light of gendered appearance 

ideals, with teasing related to weight perhaps being experience as more hurtful by girls as 

compared to boys, who may place greater importance on other aspects of their appearance. 

Studies exploring the relationships among teasing and muscularity-oriented outcomes have 

often only included adolescent boys and young men, precluding explorations of gender 

differences (Cafri, Van Den Berg, & Thompson, 2006; Galioto, Karazsia, & Crowther, 2012; 
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Smolak & Stein, 2006). Nevertheless, the few studies that have assessed teasing as related to 

gender-appropriate outcomes (i.e., weight-related concerns among girls and muscularity-

related concerns among boys) have reported more comparable findings in terms of the 

relationships between teasing and body image among girls and boys (Schaefer & Salafia, 

2014). These findings highlight the existence of gendered pathways, as well as the 

importance of exploring the longitudinal relationships between adolescent weight-related 

teasing and later body image and eating outcomes among each gender separately. 

Furthermore, these findings also suggest that weight-related teasing from family and peers 

may impact outcomes through different pathways, and thus that their effects should also be 

examined separately.

While this work overall has supported the predictions of sociocultural theories regarding the 

capacity for appearance-related pressures to increase risk for later body image concerns and 

UWCBs, the framework would specifically predict a mediated pathway whereby 

sociocultural influences such as weight-related teasing would increase risk for later UWCB 

through the mechanism of poorer body image (Thompson et al., 1999). To date, however, 

this mediated serial pathway has yet to be tested in a long-term longitudinal study.

The aim of the current study was therefore to test the longitudinal relationships among peer 

and family teasing in early adolescence, body satisfaction in late adolescence, and UWCBs 

in young adulthood among female and male youth using data collected from the longitudinal 

Project EAT cohort. The present study builds on, and extends, previous work exploring 

teasing among these data in two critical ways. This study is the first to examine a mediated, 

indirect, relationship between adolescent teasing and later unhealthy weight control 

behaviors via body satisfaction at an intermediary timepoint. This potential pathway, as 

proposed by sociocultural theory, is supported by previous work in this cohort documenting 

the association between adolescent peer and family teasing and decreased body image 5 

years later (Eisenberg et al., 2006), as well as increased risk of unhealthy weight control 

behaviors (Haines et al., 2006) 5 years later (EAT II). The present study also goes beyond 

this timeframe given the goal of assessing the mediated relationship across timepoints, and is 

thus also unique in utilizing three consecutive assessment points over 10 years to explore the 

indirect relationship. Indeed, it was anticipated that, consistent with sociocultural theories, 

experiences of weight-related teasing from peers and family members during early 

adolescence would be associated with lower body satisfaction in late adolescence, which 

would in turn be associated with higher likelihood of engaging in UWCBs in early 

adulthood. Given the evidence for the existence of gendered pathways, as described above 

(Menzel et al., 2010), these relationships were explored among male and female youth 

separately. Evidence supporting the existence of gendered pathways would provide 

important confirmation of the usefulness of sociocultural theories for grounding 

examinations of risk factors for UWCBs as well as confirming body image as a critical 

modifiable factor in health promotion and prevention intervention efforts.
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2 | METHOD

2.1 | Study design and population

Data were collected during three study waves of Project EAT (Eating and Activity in Teens 

and Young Adults). Project EAT is a longitudinal study designed to examine dietary intake, 

physical activity, weight control behaviors, weight status, and factors associated with these 

outcomes among young people. The analytic sample includes 1,902 young adults who 

responded at all three time points.

At the baseline measurement (Project EAT-I), high school students (ages 11–18) at 31 public 

schools in the Minneapolis/St. Paul metropolitan area of Minnesota completed surveys and 

anthropometric measures during the 1998–1999 academic year (Neumark-Sztainer, Croll, et 

al., 2002). Five years later, for Project EAT-II, original participants (ages 17–23) were 

mailed follow-up surveys to examine changes in their eating patterns, weight control 

behaviors, and weight status as they progressed through adolescence (Neumark-Sztainer, 

Levine, et al., 2006; Neumark-Sztainer, Wall, et al., 2006). Project EAT-III was designed to 

follow up on participants again (ages 21–27) in 2008–2009 as they progressed from 

adolescence to young adulthood.

Of the original 4,746 participants, 1,304 (27.5%) were lost to follow-up for various reasons, 

which primarily consisted of missing contact information at EAT-I (n = 411) and no address 

found at follow-up (n = 712). For Project EAT-III, survey invitation letters, providing the 

web address and a unique password for completing the online version of the Project EAT-III 

survey were mailed to the remaining 3,442 participants (Larson, Neumark-Sztainer, 

Harwood, et al., 2011). To enhance participant response, nonresponders were sent three 

reminder letters. The University of Minnesota’s Institutional Review Board Human Subjects 

Committee approved all protocols used in Project EAT at each of the three time points.

A total of 2,287 young adults completed Project EAT-III surveys, representing 66.4% of 

participants who could be contacted (48.2% of the original school-based sample). The 

majority (86.5%) of respondents completed the survey online, rather than by mail. 

Participants included 819 boys (43.0%) and 1,083 girls (57.0%). Attrition from the original 

sample did not occur at random, with nonresponders at wave 3 more likely to be male, non-

White, and of higher weight. Full information maximum likelihood (FIML) was used to 

handle missing data, which allows us to use all available information to estimate the model, 

including data from participants who did not participate in every measurement occasion. The 

sample was 48.3% white, 18.5% African American, 19.7% Asian, 5.5% Hispanic, 3.5% 

Native American, and 4.5% mixed or other race/ethnicity. The sample was well-distributed 

across the five categories of socioeconomic status: 17.5% low, 19.2% low-middle, 26.3% 

middle, 23.4% upper-middle, and 13.6% high.

2.2 | Survey development

To allow for longitudinal comparisons and examination of secular trends, key items from the 

baseline survey were retained on later surveys. Decisions to retain or drop items were based 

on their relevance to the current study aims, their use in earlier analyses, and the 

performance of represented constructs in the peer-reviewed literature. In addition, changes 
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were made to ensure relevance to the study population as they were transitioning to more 

independent lifestyles and establishing new careers, households, and families. Additional 

details of the survey development process are described elsewhere (Larson, Neumark-

Sztainer, Story, van den Berg, & Hannan, 2011; Neumark-Sztainer, Croll, et al., 2002; 

Neumark-Sztainer, Falkner, et al., 2002; Neumark-Sztainer, Story, Perry, & Casey, 1999).

2.3 | Measures

Peer weight teasing during adolescence was measured with the question: “Have you ever 

been teased or made fun of by other kids because of your weight? Response options 

included: (1) No and (2) Yes. Participants were then asked: “If yes, how much did this 

bother you?” (test–retest Kappa = 0.59). Response options included: (1) I have not been 

teased because of my weight by other kids, (2) Not at all, (3) A little bit, (4) Somewhat, or 

(5) Very much. Peer weight teasing scores range from 1–5, with higher scores indicating 

greater distress in response to peer weight teasing.

Family weight teasing during adolescence was measured with the question: “Have you ever 

been teased or made fun of by family members because of your weight? Response options 

included: (1) No and (2) Yes. Participants were then asked: “If yes, how much did this 

bother you?” (test–retest Kappa = 0.78). Response options included: (1) I have not been 

teased because of my weight by family members, (2) Not at all, (3) A little bit, (4) 

Somewhat, or (5) Very much. Family weight teasing scores range from 1–5, with higher 

scores indicating greater distress in response to family weight teasing.

For each of these variables, the score therefore represents a combination of the occurrence of 

teasing as well as its perceived impact, wherein a score of 1 reflects the absence of teasing. 

The term “teasing” was used throughout to refer to the combined variables, both to avoid 

lengthy variable names and improve the manuscript flow, as well as to be consistent with our 

framing of teasing as a sociocultural influence, rather than placing the emphasis on the 

individual’s response.

Body satisfaction was measured in EAT II by asking about satisfaction with each of the 

following: height, weight, body shape, waist, hips, thighs, stomach, face, body build, and 

shoulders, with responses ranging on a 5-point scale from very dissatisfied to very satisfied 

(test–retest reliability = 0.82). All items were summed for an overall score with higher 

scores indicating higher body satisfaction (range: 10–50).

Unhealthy weight control behaviors (UWCBs) were measured with a modified version of 

the Pound of Prevention Survey (Haines et al., 2006; Jeffrey & French, 1999; Linde et al., 

2009; Neumark-Sztainer, Wall, Story, & Perry, 2003). Participants were asked if they had 

done any of the following behaviors in order to lose weight or keep from gaining weight in 

the past year: (1) took diet pills; (2) made myself vomit; (3) used laxatives; (4) used 

diuretics; (5) fasted; (6) ate very little food; (7) used a food substitute (powder or a special 

drink); (8) skipped meals; and (9) smoked more cigarettes to control or lose weight (test–

retest agreement = 86%). All items were summed, with higher scores indicating engagement 

in a higher number of UWCBs. An additional item was available regarding anabolic steroid 

use. Due to the low and gendered prevalence of anabolic steroid use (Irving, Wall, Neumark-
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Sztainer, & Story, 2002), this item was used in sensitivity analyses only, to ensure that not 

including it as an index of UWCBs in the main analyses was not leading to important 

information being missed.

Body Mass Index (BMI) was calculated with self-report height and weight (kg/m2), which 

has been described as an appropriate means of obtaining BMI information among this age 

group, with correlations between reported and measured body mass index (BMI; kg/m2) of r 
= 0.85 and r = 0.89 for female and male adolescents respectively (Himes, Hannan, Wall, & 

Neumark-Sztainer, 2005). Additionally, very high correlations between self-reported BMI 

and measured BMI in males (r = 0.95) and females (r = 0.98) were found in the cohort at 10-

year follow-up among a subsample (Quick, Eisenberg, Bucchianeri, & Neumark-Sztainer, 

2013; Sirard et al., 2013). Sex- and age-specific cutoff points used to classify respondents as 

overweight (Himes & Dietz, 1994). At the first timepoint, 5.6% of the sample would classify 

as underweight, and 22.4% at risk of overweight. At the second and third timepoint, this 

proportions were 6.7% and 5.8%, and 23.6% and 31.5%, respectively.

2.4 | Statistical analysis plan

All assumptions were checked using IBM SPSS computer software for Macintosh, and all 

hypotheses were tested using Mplus 7 computer software (Muthén & Muthén, 2011). Path 

analysis was conducted to examine the extent to which peer weight teasing and family 

weight teasing during adolescence (EAT I) predicted unhealthy weight control behaviors in 

young adulthood (EAT III) and was mediated by the level of body satisfaction during 

emerging adulthood (EAT II). Mediation effects can be determined by comparing the 

product of 2 or more coefficients (e.g., the effect of X on M (here body satisfaction [a]) and 

the effect of M on Y (here UCWBs[b]) with its standard error; the test assumes that this 

product is normally distributed. Yet, the product of two normally distributed coefficients (ab) 

often violates this assumption and contributes bias to the interpretation of the findings. To 

address this concern, bias-corrected bootstrap resampling was used for tests of mediation 

(MacKinnon, Lockwood, & Williams, 2004). Analyses were stratified by gender. 

Additionally, analyses controlled for body satisfaction at baseline, as well as unhealthy 

weight control behaviors at baseline. Two sets of sensitivity analyses were conducted, 

wherein: (a) anabolic steroid use was included in the measure of unhealthy weight control 

behaviors at EAT III; and (b) BMI was modeled as a covariate.

3 | RESULTS

In general, a higher proportion of girls reported engaging in any UWCBs (e.g., diet pills, 

fasting, vomiting, etc.) at EAT-I (53.6%), EAT-II (62.7%), and EAT-III (51.9%) relative to 

boys (24.1%, 29.5%, and 29.2%). Moreover, pertaining to the specific number of UWCBs 

endorsed, girls (Mean: 1.36–1.74, range: 0–9) tended to endorse a greater number of 

UWCBs relative to boys (Mean: 0.47–0.65; range: 0–9). More than a quarter of adolescent 

girls reported teasing from peers (30.2%) and/or family members (27.8%). Over a quarter of 

adolescent boys reported teasing from peers (30.4%), whereas fewer boys reported teasing 

from family members (18.3%). Using the combined measure of teasing reflecting both 

occurrence and impact, among adolescents who experienced peer teasing, girls reported 
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greater impact of peer (Mean = 3.79, SD = 1.12) teasing than boys (Mean = 3.05, SD = 

0.95). Moreover, among adolescents who experienced teasing from family members, girls 

reported greater impact of family teasing (Mean = 3.56, SD = 1.11) than did boys (Mean = 

2.77, SD = 0.96). To this end, among the subgroup of those who reported weight teasing, 

adolescent girls were, on average, “a little bit” to “somewhat” bothered by weight teasing, 

whereas, on average, boys were “a little bit” bothered. The means and standard deviations 

for the full sample are presented in Table 1. At the first timepoint, 5.6% of the sample would 

classify as underweight, and 22.4% at risk of overweight. At the second and third timepoint, 

this proportions were 6.7% and 5.8%, and 23.6% and 31.5%, respectively.

3.1 | Path analysis results among women

The path analysis determined that the data fit the model well, according to multiple indices 

of fit (χ2 [3] = 13.12, p = .004; CFI = 0.986; TLI = 0.932; SRMR = 0.020). The path 

analysis (see Figure 1) did not support the hypothesized negative relationship between peer 

weight teasing during EAT I and body satisfaction during EAT II (a1 path) in women. 

However, the results from the path analysis did provide support for the hypothesized 

negative relationship between family weight teasing during EAT I and body satisfaction 

during EAT II (a2 path). Similarly, the path analysis revealed a negative relationship between 

body satisfaction during EAT II and UWCBs during EAT III (b path). The direct effects of 

peer weight teasing and family weight teasing during EAT I on UWCBs at EAT III were not 

statistically significant. Given the gender differences that may exist in these pathways, and 

the potential impact of the inclusion of muscularity-oriented measures, sensitivity analyses 

were conducted wherein anabolic steroid use was included in the measure of UWCB at EAT 

III. Findings from these additional analyses revealed little substantive differences and 

maintained adequate model fit (χ2 [3] = 14.08, p = .003; CFI = 0.985; TLI = 0.925; SRMR 

= 0.020).

The mediation analysis revealed a significant mediated pathway for the relationship between 

parental weight teasing during EAT I and unhealthy weight control behaviors during EAT III 

in the hypothesized direction. Specifically, the mediation model revealed that body 

satisfaction during EAT II mediated the relationship between family weight teasing during 

EAT I and UWCBs during EAT III, while controlling for earlier measurement of unhealthy 

weight control behaviors and body satisfaction (see Figure 1). The analysis yielded narrow 

bias-corrected bootstrap confidence intervals (CIs) that did not include zero (95% CIs: 0.01–

0.05), which can be interpreted as the effect being significant. Together, results find support 

for mediating effects beyond what is expected by chance. The standardized total effect of the 

mediated path was 0.07, the total direct effect was 0.05, and the total indirect effect was 

0.02. The mediated pathway shows that the proportion of the total effect that is mediated by 

body satisfaction (0.02/0.07) is 0.29, and thus, the mediating effect of body satisfaction 

during EAT II explains 29% of the total effect of family weight teasing during EAT I on 

UWCBs during EAT III..

3.2 | Path analysis results among men

The path analysis determined that the data fit the model well, according to multiple indices 

of fit (χ2 [3] = 24.01, p = .001; CFI = 0.925; TLI = 0.623; SRMR = 0.036). Further, the path 
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analysis (see Figure 2) did not support the hypothesized negative relationship between peer 

weight teasing or family weight teasing during EAT I and body satisfaction during EAT II 

among men. However, the path analysis did reveal a negative relationship between body 

satisfaction during EAT II and UWCBs during EAT III (b path, p < .01). The direct effects of 

peer weight teasing and family weight teasing during EAT I on UWCBS at EAT III was not 

significant (p < .05). The mediation analysis did not support a mediating effect of body 

satisfaction during EAT on the relationship between peer weight teasing or family weight 

teasing during EAT I and UWCBs during EAT III among males. Findings from the anabolic 

steroid use sensitivity analyses revealed little substantive differences and maintained 

adequate model fit (χ2 [3] = 14.08, p = .003; CFI = 0.985; TLI = 0.925; SRMR = 0.020). In 

contrast the incorporation of BMI as a covariate in the model significantly reduced all 

indices of model fit for both men and women, which diminished the ability to interpret 

parameter estimates.

4 | DISCUSSION

The aim of the current study was to test the longitudinal relationships among peer and 

family teasing in early adolescence, body satisfaction in late adolescence, and UWCBs in 

young adulthood among female and male youth. Among women, our findings provide some 

support for the longitudinal pathways proposed by sociocultural theories (Rodgers et al., 

2011), specifically the effects over time of weight-related teasing on UWCBs via the 

mechanism of poorer body image. Notably, family weight-related teasing reported by early 

adolescent girls predicted increased engagement in UWCBs in early adulthood indirectly via 

poorer body image in late adolescence.

First and foremost, the results highlight the evidence for continued longitudinal negative 

outcomes family weight-related teasing among girls over time, and its negative impact on 

body image and engagement in UWCBs over the next 10 years. Family weight-related 

teasing has been identified as an important contributor to negative body image and eating 

outcomes, particularly among girls (Menzel et al., 2010; Neumark-Sztainer et al., 2010; Puhl 

et al., 2017; Quick et al., 2013). The current findings provide additional support for this 

relationship and emphasize the importance of targeting family weight-related 

communication in prevention interventions (Hart, Cornell, Damiano, & Paxton, 2015). 

Indeed, family influences have been identified as a likely modifiable element in children and 

adolescents’ sociocultural environment (Hart, Damiano, Sutherland, & Paxton, 2014; 

Rodgers & Chabrol, 2009). Further efforts should be made to develop and disseminate 

health promotion and prevention strategies that target weight-related teasing as well as to 

dissuade more overt pressures to engage in UWCBs in the family environment. Increasing 

awareness among parents that weight-related teasing can, even unintentionally, be very 

hurtful and helping them to be aware of how to identify and modify teasing would likely be 

an effective prevention strategy. To date, little is known regarding parental understandings of 

the impact of weight-related teasing or other weight- related commentary, which constitutes 

a barrier to the development and implementation of health-promotion programs for parents. 

Understanding parental beliefs around the potential negative impacts of weight related 

teasing on children is an important next step for public health research in this area 

(Bullivant, Rhydderch, Griffiths, Mitchison, & Mond, 2020; Mond, 2014, 2016). It is 
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noteworthy that most parents do not tease with the goal of being hurtful, and indeed this may 

be recognized by their children. Yet weight-teasing may have negative effects even when 

unintentional (Neumark-Sztainer, Story, & Faibisch, 1998).

In addition, the present findings among adolescent girls and young women confirm the 

existence of an indirect pathway whereby the negative impact of sociocultural appearance-

related influences in early adolescence, and particularly family influence, can be seen on 

body image in late adolescence, which in turn increases the likelihood of engaging in 

UWCBs in early adulthood. Although the present data are observational, experimental data 

have also provided support for these pathways, with experimental exposure to weight-related 

teasing or appearance-related commentary shown to be associated with higher negative 

affect well as disordered eating (Aubie & Jarry, 2009; Carlson Jones, Newman, & Bautista, 

2005; Furman & Thompson, 2002). The results of these previous experimental studies, 

along with the indirect pathway evidenced here, provide additional support for sociocultural 

theories of the development of body image and eating concerns and emphasize the 

importance of supporting positive body image among adolescent girls as a means of 

preventing harmful eating behaviors (Neumark-Sztainer, Levine, et al., 2006). Further work 

examining successful strategies to assist families and adolescents with ways to sustain 

positive body image will be useful.

Our findings did not, however, find evidence of a similar mediated indirect pathway from 

weight-related teasing from peers to UWCBs, suggesting that peer teasing in early 

adolescence may have fewer long-term effects on body image and eating concerns as 

compared to family teasing. To be clear, this does not negate the detrimental impact of peer 

weight-related teasing in early adolescence. However, it suggests that in this age group, 

family influences may have a comparatively greater capacity to determine later body image 

and eating concerns. It has been proposed that during the course of adolescence the relative 

importance of family and peer influences on body image and eating outcomes may change, 

with peer influence becoming progressively more important and family influences less so 

with age (Paxton, Eisenberg, & Neumark-Sztainer, 2006). Our findings are consistent with 

this interpretation and the predominant importance of family influences related to weight 

and appearance among early adolescent girls. It may also be that peer groups change over 

the course of adolescence and young adulthood and that therefore the presence of peer 

teasing is less enduring as compared to family teasing. It may also be that with age, peers 

become more aware of the negative impact of weight-related teasing and engage in it less. In 

contrast, family dynamics may be more resistant to change, and youth may feel less 

comfortable challenging such communications from their parents. Thus, several factors may 

contribute to these findings, and unpacking these differential pathways will be an important 

direction for future research.

In contrast to the pattern of finding among girls, among adolescent boys and young men, the 

indirect pathway posited by sociocultural theories was not supported. Specifically, no 

relationship emerged between family or peer weight-related teasing in early adolescence and 

poorer body image in late adolescent boys. However, a relationship did emerge between 

poor body image and the increased likelihood of engaging in UWCBs in early adulthood, 

suggesting that among adolescent boys, poor body image is also a driver of UWCBs and 
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predicts increases in these outcomes over time. The lack of support for the relationship 

between weight-related teasing and poorer body image among boys is somewhat consistent 

with other reports of the lesser impact of teasing on body image and eating outcomes among 

boys as compared to girls (Haines et al., 2006; Menzel et al., 2010). Further work aiming to 

identify the factors contributing to poor body image among late adolescent boys is needed. 

Gaining a better understanding of why adolescent boys seem less impacted by weight-

related teasing with regard to body image compared to their female counterparts is 

important, and it may be helpful to ascertain whether these differences remain when using 

assessments of teasing and body image and body change outcomes that better capture 

muscularity and body shape dimensions. As described, work using gender-specific measures 

has produced more consistent evidence of relationships between teasing and body image 

among boys (Schaefer & Salafia, 2014). Thus, it may be that teasing related to aspects of 

appearance that are more central to male youth’s body image (such as muscularity) is more 

impactful than teasing related to aspects that male youth are less invested in. Studies capable 

of capturing the comments with the potential to be most hurtful may therefore be those that 

evidence the strongest relationships.

Despite the lack of the hypothesized mediated pathway, our findings revealed that among 

late adolescent boys, poor body image predicted increases in the likelihood of engaging in 

UWCBs in early adulthood. This is in itself an important finding and highlights the central 

role of body image as a determinant of later health behaviors among boys and young men 

among whom data are more scarce compared to girls (Girard et al., 2018). Our findings 

support the dissemination of interventions capable of promoting body satisfaction among 

adolescent boys as a means of preventing later UWCBs. In addition, the gendered pathways 

emerging here suggest the usefulness of considering how health promotion interventions and 

approaches might be tailored according to male and female adolescents to be most effective.

Our study includes a number of limitations. One, our measure of UWCBs is a count 

variable, and represented engagement with a range of different types of behaviors, and thus 

the frequency of engagement of each behavior was not assessed. Two, our measures of 

teasing focused only on weight-related teasing, as opposed to weight- and shape-related 

teasing. Given that other work among male youth has identified relationships between 

muscularity-oriented teasing and body image outcomes (e.g., Galioto et al., 2012), utilizing 

measures of teasing that can capture both of these aspects would be useful in future research. 

In addition, although the measures of body satisfaction included items assessing body areas 

that are of concern for males (such as shoulders), future research would benefit from 

utilizing measures that explicitly assess dissatisfaction related to muscularity as these are 

increasing concerns in youth across genders (Cunningham et al., 2019; Rodgers et al., 2018). 

Similarly, outcome measures that include muscularity-targeted eating and exercise behaviors 

would also contribute to better capturing these relationships among male youth (Bentley, 

Gratwick-Sarll, Harrison, & Mond, 2015; Murray et al., 2019; Trompeter et al., 2020). 

Three, while weight-related teasing is a critical element of the appearance pressures exerted 

by family members and peers, other types of interactions such as negative appearance-

related comments and feedback (Rodgers & Chabrol, 2009), pressures to diet or modify 

body weight and shape through eating and exercise behaviors (Field et al., 2001), or 

appearance-focused conversations (Neumark-Sztainer et al., 2010), have also been identified 
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as important sociocultural influences on body image and eating concerns. Future work 

should aim to extend the current findings to include a broader focus on peer and family 

influences in early adolescence, or even younger, given evidence of weight- and shape-

related teasing among children (McCormack et al., 2011). Four, while this study makes use 

of a large longitudinal dataset to track these relationships over time, it should be 

acknowledged that the data were collected in a specific area of the U.S. over 10 years ago, 

and therefore it is unclear how this might affect the generalizability of the findings to more 

recent cohorts and individuals in other parts of the world. Finally, while longitudinal 

observational research may contribute to the evidence building toward supporting the 

directionality of pathways predicted by theory, these data are still limited in terms of the 

inferences that can be made with respect to causality.

The present study also includes a number of notable strengths, including the 10-year 

longitudinal design and the inclusion of males, who are frequently underrepresented in 

research related to body image and eating concerns, as well as including a racially/ethnically 

and socioeconomically diverse population. In addition, the assessment of teasing from peers 

and parents separately constitute additional strengths and allow for their respective and 

distinct roles to be examined. Thus, the present study makes an important contribution to 

extant literature by providing strong evidence for poor body image as a mechanism 

accounting for the long-term negative impact of family weight-related teasing on the risk for 

UWCBs among adolescent girls and young women. In addition, our findings highlight the 

importance of poor body image among adolescent boys as a factor for increased risk of 

engaging in UWCBs in early adulthood. Taken together these results support the usefulness 

of grounding research and intervention efforts aiming to prevent UWCBs within 

sociocultural models and call for the development of programs that involve the family 

members of early adolescents. Given the unintended consequences of teasing, interventions 

designed to decrease family weight-related teasing and to promote strategies for at-risk girls 

to address such teasing would be useful additions to prevention interventions.

ACKNOWLEDGMENT

This project was supported by grants R01HL084064 from the NHLBI and R35HL139853 from the NHLBI.

Funding information

National Heart, Lung, and Blood Institute, Grant/Award Numbers: R01HL084064, R35HL139853

REFERENCES

Aubie CD, & Jarry JL (2009). Weight-related teasing increases eating in binge eaters. Journal of Social 
and Clinical Psychology, 28(7), 909–936. 10.1521/jscp.2009.28.7.909

Bakalar JL, Shank LM, Vannucci A, Radin RM, & Tanofsky-Kraff M (2015). Recent advances in 
developmental and risk factor research on eating disorders. Current Psychiatry Reports, 17(6), 42. 
10.1007/s11920-015-0585-x [PubMed: 25894358] 

Bentley C, Gratwick-Sarll K, Harrison C, & Mond J (2015). Sex differences in psychosocial 
impairment associated with eating disorder features in adolescents: A school-based study. 
International Journal of Eating Disorders, 48(6), 633–640. 10.1002/eat.22396

Rodgers et al. Page 12

Int J Eat Disord. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bullivant B, Rhydderch S, Griffiths S, Mitchison D, & Mond JM (2020). Eating disorders “mental 
health literacy”: A scoping review. Journal of Mental Health, 29, 1–14. 
10.1080/09638237.2020.1713996 [PubMed: 31985302] 

Cafri G, Van Den Berg P, & Thompson JK (2006). Pursuit of muscularity in adolescent boys: Relations 
among biopsychosocial variables and clinical outcomes. Journal of Clinical Child & Adolescent 
Psychology, 35 (>2), 283–291. 10.1207/s15374424jccp3502_12 [PubMed: 16597224] 

Carlson Jones D, Newman JB, & Bautista S (2005). A three-factor model of teasing: The influence of 
friendship, gender, and topic on expected emotional reactions to teasing during early adolescence. 
Social Development, 14(3), 421–439. 10.1111/j.1467-9507.2005.00309.x

Chisuwa-Hayami N, & Haruki T (2017). Associations of body-related teasing with weight status, body 
image, and dieting behavior among Japanese adolescents. Health Promotion Perspectives, 7(2), 80–
87. 10.15171/hpp.2017.15 [PubMed: 28326288] 

Cunningham ML, Szabo M, Kambanis PE, Murray SB, Thomas JJ, Eddy KT, … Griffiths S (2019). 
Negative psychological correlates of the pursuit of muscularity among women. International Journal 
of Eating Disorders, 52(11), 1326–1331. 10.1002/eat.23178

Eisenberg ME, Neumark-Sztainer D, Haines J, & Wall M (2006). Weight-teasing and emotional well-
being in adolescents: Longitudinal findings from project EAT. Journal of Adolescent Health, 38(6), 
675–683. 10.1016/j.jadohealth.2005.07.002

Field AE, Camargo CA, Taylor CB, Berkey CS, Roberts SB, & Colditz GA (2001). Peer, parent, and 
media influences on the development of weight concerns and frequent dieting among 
preadolescent and adolescent girls and boys. Pediatrics, 107 (1), 54–60. 10.1542/peds.107.1.54 
[PubMed: 11134434] 

Furman K, & Thompson JK (2002). Body image, teasing, and mood alterations: An experimental 
study of exposure to negative verbal commentary. International Journal of Eating Disorders, 32(4), 
449–457. 10.1002/eat.10095

Galioto R, Karazsia BT, & Crowther JH (2012). Familial and peer modeling and verbal commentary: 
Associations with muscularity-oriented body dissatisfaction and body change behaviors. Body 
Image, 9 (2), 293–297. 10.1016/j.bodyim.2011.12.004 [PubMed: 22280830] 

Girard M, Chabrol H, & Rodgers RF (2018). Support for a modified tripartite dual pathway model of 
body image concerns and risky body change behaviors in French young men. Sex Roles, 78(11–
12), 799–809. 10.1007/s11199-017-0850-z

Goldschmidt AB, Wall MM, Choo T-HJ, Evans EW, Jelalian E, Larson N, & Neumark-Sztainer D 
(2018). Fifteen-year weight and disordered eating patterns among community-based adolescents. 
American Journal of Preventive Medicine, 54(1), e21–e29. 10.1016/j.amepre.2017.09.005 
[PubMed: 29132950] 

Goldschmidt AB, Wall MM, Zhang J, Loth KA, & Neumark-Sztainer D (2016). Overeating and binge 
eating in emerging adulthood: 10-year stability and risk factors. Developmental Psychology, 52 
(3), 475–483. 10.1037/dev0000086 [PubMed: 26689758] 

Haines J, Neumark-Sztainer D, Eisenberg ME, & Hannan PJ (2006). Weight teasing and disordered 
eating behaviors in adolescents: Longitudinal findings from project EAT (eating among teens). 
Pediatrics, 117 (2), e209–e215. 10.1542/peds.2005-1242 [PubMed: 16452330] 

Hart L, Damiano S, Sutherland F, & Paxton S (2014). Evaluation of the new “confident body confident 
child” prevention resource for parents of pre-school children: A randomised controlled trial. 
Journal of Eating Disorders, 2(S1), O31. 10.1186/2050-2974-2-S1-O31

Hart LM, Cornell C, Damiano SR, & Paxton SJ (2015). Parents and prevention: A systematic review of 
interventions involving parents that aim to prevent body dissatisfaction or eating disorders. 
International Journal of Eating Disorders, 48(2), 157–169. 10.1002/eat.22284

Himes JH, & Dietz WH (1994). Guidelines for overweight in adolescent preventive services: 
Recommendations from an expert committee. The American Journal of Clinical Nutrition, 59(2), 
307–316. 10.1093/ajcn/59.2.307 [PubMed: 8310979] 

Himes JH, Hannan P, Wall M, & Neumark-Sztainer D (2005). Factors associated with errors in self-
reports of stature, weight, and body mass index in Minnesota adolescents. Annals of 
Epidemiology, 15(4), 272–278. [PubMed: 15780774] 

Rodgers et al. Page 13

Int J Eat Disord. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Irving LM, Wall M, Neumark-Sztainer D, & Story M (2002). Steroid use among adolescents: Findings 
from project EAT. Journal of Adolescent Health, 30(4), 243–252.

Jeffrey R, & French S (1999). Preventing weight gain in adults: The pound of prevention study. 
American Journal of Public Health, 89(5), 747–751. [PubMed: 10224988] 

Keery H, Van den Berg P, & Thompson JK (2004). An evaluation of the tripartite influence model of 
body dissatisfaction and eating disturbance with adolescent girls. Body Image, 1(3), 237–251. 
10.1016/j.bodyim.2004.03.001 [PubMed: 18089156] 

Kotler LA, Cohen P, Davies M, Pine DS, & Walsh BT (2001). Longitudinal relationships between 
childhood, adolescent, and adult eating disorders. Journal of the American Academy of Child & 
Adolescent Psychiatry, 40 (12), 1434–1440. 10.1097/00004583-200112000-00014 [PubMed: 
11765289] 

Lampard AM, MacLehose RF, Eisenberg ME, Neumark-Sztainer D, & Davison KK (2014). Weight-
related teasing in the school environment: Associations with psychosocial health and weight 
control practices among adolescent boys and girls. Journal of Youth and Adolescence, 43(10), 
1770–1780. 10.1007/s10964-013-0086-3 [PubMed: 24395152] 

Levine MP, & Murnen SK (2009). “Everybody knows that mass media are/are not [pick one] a cause 
of eating disorders”: A critical review of evidence for a causal link between media, negative body 
image, and disordered eating in females. Journal of Social and Clinical Psychology, 28(1), 9–42. 
10.1521/jscp.2009.28.1.9

Larson N, Neumark-Sztainer D, Harwood E, Eisenberg M, Wall M, & Hannan P (2011). Do young 
adults participate in surveys that “go green”? Response rates to a web and mailed survey of 
weight-related health behaviors. Inernaltional Journal of Child Health and Human Development, 
31, 225–237.

Larson N, Neumark-Sztainer D, Story M, van den Berg P, & Hannan PJ (2011). Identifying correlates 
of young adults’ weight behavior: Survey development. American Journal of Health Behavaviors, 
35(6), 712–725. 10.5993/AJHB.35.6.7

Leme ACB, & Philippi ST (2013). Teasing and weight-control behaviors in adolescent girls. Revista 
Paulista de Pediatria, 31(4), 431–436. 10.1590/S0103-05822013000400003 [PubMed: 24473946] 

Linde JA, Wall MM, Haines J, & Neumark-Sztainer D (2009). Predictors of initiation and persistence 
of unhealthy weight control behaviours in adolescents. International Journal of Behavioral 
Nutrition and Physical Activity, 6(1), 72. 10.1186/1479-5868-6-72

Lipsky LM, Haynie DL, Liu D, Chaurasia A, Gee B, Li K, … Simons-Morton B (2015). Trajectories 
of eating behaviors in a nationally representative cohort of US adolescents during the transition to 
young adulthood. International Journal of Behavioral Nutrition and Physical Activity, 12(1), 138. 
10.1186/s12966-015-0298-x

MacKinnon DP, Lockwood CM, & Williams J (2004). Confidence limits for the indirect effect: 
Distribution of the product and resampling methods. Multivariate Behavioral Research, 39(1), 99–
128. 10.1207/s15327906mbr3901_4 [PubMed: 20157642] 

McCormack LA, Laska MN, Gray C, Veblen-Mortenson S, Barr-Anderson D, & Story M (2011). 
Weight-related teasing in a racially diverse sample of sixth-grade children. Journal of the 
American Dietetic Association, 111(3), 431–436. 10.1016/j.jada.2010.11.021 [PubMed: 
21338744] 

Menzel JE, Schaefer LM, Burke NL, Mayhew LL, Brannick MT, & Thompson JK (2010). 
Appearance-related teasing, body dissatisfaction, and disordered eating: A meta-analysis. Body 
Image, 7(4), 261–270. 10.1016/j.bodyim.2010.05.004 [PubMed: 20655287] 

Mitchison D, & Mond J (2015). Epidemiology of eating disorders, eating disordered behaviour, and 
body image disturbance in males: A narrative review. Journal of Eating Disorders, 3(1), 1–9. 
10.1186/s40337-015-0058-y [PubMed: 25685349] 

Mond JM (2014). Eating disorders “mental health literacy”: An introduction. Journal of Mental Health, 
23, 51–54. 10.3109/09638237.2014.889286 [PubMed: 24689662] 

Mond JM (2016). Optimizing prevention programs and maximizing public health impact are not the 
same thing. Eating Disorders, 24(1), 20–28. 10.1080/10640266.2015.1113824 [PubMed: 
26643133] 

Rodgers et al. Page 14

Int J Eat Disord. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Murray SB, Brown TA, Blashill AJ, Compte EJ, Lavender JM, Mitchison D, … Nagata JM (2019). 
The development and validation of the muscularity-oriented eating test: A novel measure of 
muscularity-oriented disordered eating. International Journal of Eating Disorders, 52(12), 1389–
1398. 10.1002/eat.23144

Muthén LK, & Muthén BO (2011). Mplus user’s guide. Los Angeles, CA: Muthé & Muthén.

Neumark-Sztainer D, Bauer KW, Friend S, Hannan PJ, Story M, & Berge JM (2010). Family weight 
talk and dieting: How much do they matter for body dissatisfaction and disordered eating 
behaviors in adolescent girls? Journal of Adolescent Health, 47(3), 270–276. 10.1016/
j.jadohealth.2010.02.001

Neumark-Sztainer D, Croll J, Story M, Hannan PJ, French SA, & Perry C (2002). Ethnic/racial 
differences in weight-related concerns and behaviors among adolescent girls and boys: Findings 
from project EAT. Journal of Psychosomatic Research, 53(5), 963–974. 10.1016/
S0022-3999(02)00486-5 [PubMed: 12445586] 

Neumark-Sztainer D, Falkner N, Story M, Perry C, Hannan PJ, & Mulert S (2002). Weight-teasing 
among adolescents: Correlations with weight status and disordered eating behaviors. International 
Journal of Obesity, 26(1), 123–131. 10.1038/sj.ijo.0801853 [PubMed: 11791157] 

Neumark-Sztainer D, Levine MP, Paxton SJ, Smolak L, Piran N, & Wertheim EH (2006). Prevention 
of body dissatisfaction and disordered eating: What next? Eating Disorders, 14(4), 265–285. 
10.1080/10640260600796184 [PubMed: 16873144] 

Neumark-Sztainer D, Story M, & Faibisch L (1998). Perceived stigmatization among overweight 
African-American and Caucasian adolescent girls. Journal of Adolescent Health, 23(5), 264–270. 
10.1016/S1054-139X(98)00044-5

Neumark-Sztainer D, Story M, Perry C, & Casey MA (1999). Factors influencing food choices of 
adolescents: Findings from focus-group discussions with adolescents. Journal of the American 
Dietetic Association, 99(8), 929–937. 10.1016/S0002-8223(99)00222-9 [PubMed: 10450307] 

Neumark-Sztainer D, Wall M, Guo J, Story M, Haines J, & Eisenberg M (2006). Obesity, disordered 
eating, and eating disorders in a longitudinal study of adolescents: How do dieters fare 5 years 
later? Journal of the American Dietetic Association, 106(4), 559–568. 10.1016/j.jada.2006.01.003 
[PubMed: 16567152] 

Neumark-Sztainer D, Wall MM, Story M, & Perry CL (2003). Correlates of unhealthy weight-control 
behaviors among adolescents: Implications for prevention programs. Health Psychology, 22(1), 
88–98. 10.1037/0278-6133.22.1.88 [PubMed: 12558206] 

Paxton SJ, Eisenberg ME, & Neumark-Sztainer D (2006). Prospective predictors of body 
dissatisfaction in adolescent girls and boys: A five-year longitudinal study. Developmental 
Psychology, 42(5), 888–899. 10.1037/0012-1649.42.5.888 [PubMed: 16953694] 

Puhl RM, Wall MM, Chen C, Austin SB, Eisenberg ME, & Neumark-Sztainer D (2017). Experiences 
of weight teasing in adolescence and weight-related outcomes in adulthood: A 15-year 
longitudinal study. Preventive Medicine, 100,173–179. 10.1016/j.ypmed.2017.04.023 [PubMed: 
28450124] 

Quick V, Eisenberg ME, Bucchianeri MM, & Neumark-Sztainer D (2013). Prospective predictors of 
body dissatisfaction in young adults: 10-year longitudinal findings. Emerging Adulthood, 1(4), 
271–282. 10.1177/2167696813485738 [PubMed: 25045599] 

Rodgers R, & Chabrol H (2009). Parental attitudes, body image disturbance and disordered eating 
amongst adolescents and young adults: A review. European Eating Disorders Review, 17(2), 137–
151. 10.1002/erv.907 [PubMed: 19130467] 

Rodgers R, Chabrol H, & Paxton SJ (2011). An exploration of the tripartite influence model of body 
dissatisfaction and disordered eating among Australian and French college women. Body Image, 
8(3), 208–215. 10.1016/j.bodyim.2011.04.009 [PubMed: 21664887] 

Rodgers RF, Faure K, & Chabrol H (2009). Gender differences in parental influences on adolescent 
body dissatisfaction and disordered eating. Sex Roles, 61(11–12), 837–849. 10.1007/
s11199-009-9690-9

Rodgers RF, Franko DL, Lovering ME, Luk S, Pernal W, & Matsumoto A (2018). Development and 
validation of the female muscularity scale. Sex Roles, 78(1–2), 18–26. 10.1007/
s11199-017-0775-6

Rodgers et al. Page 15

Int J Eat Disord. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Rodgers RF, Peterson KE, Hunt AT, Spadano-Gasbarro JL, Richmond TK, Greaney ML, & Austin SB 
(2017). Racial/ethnic and weight status disparities in dieting and disordered weight control 
behaviors among early adolescents. Eating Behaviors, 26, 104–107. 10.1016/j.eatbeh.2017.02.005 
[PubMed: 28226307] 

Schaefer MK, & Salafia EHB (2014). The connection of teasing by parents, siblings, and peers with 
girls’ body dissatisfaction and boys’ drive for muscularity: The role of social comparison as a 
mediator. Eating Behaviors, 15(4), 599–608. 10.1016/j.eatbeh.2014.08.018 [PubMed: 25218358] 

Schaefer LM, Harriger JA, Heinberg LJ, Soderberg T, & Kevin Thompson J (2017). Development and 
validation of the sociocultural attitudes towards appearance questionnaire-4-revised (SATAQ-4R). 
International Journal of Eating Disorders, 50(2), 104–117. 10.1002/eat.22590

Sirard JR, Bruening M, Wall MM, Eisenberg ME, Kim SK, & Neumark-Sztainer D (2013). Physical 
activity and screen time in adolescents and their friends. American Journal of Preventive Medicine, 
44 (1), 48–55. 10.1016/j.amepre.2012.09.054 [PubMed: 23253649] 

Smolak L, & Stein JA (2006). The relationship of drive for muscularity to sociocultural factors, self-
esteem, physical attributes gender role, and social comparison in middle school boys. Body Image, 
3(2), 121–129. 10.1016/j.bodyim.2006.03.002 [PubMed: 18089215] 

Stephen EM, Rose JS, Kenney L, Rosselli-Navarra F, & Weissman RS (2014). Prevalence and 
correlates of unhealthy weight control behaviors: Findings from the national longitudinal study of 
adolescent health. Journal of Eating Disorders, 2(1), 16. 10.1186/2050-2974-2-16 [PubMed: 
24940509] 

Thompson JK, Heinberg LJ, Altabe M, & Tantleff-Dunn S (1999). Exacting beauty: Theory, 
assessment, and treatment of body image disturbance. Washington, DC: American Psychological 
Association.

Trompeter N, Bussey K, Forbes MK, Mond J, Hay P, Basten C, … Griffiths S (2020). Differences 
between Australian adolescents with eating disorder symptoms who are in treatment or not in 
treatment for an eating disorder. Early Intervention in Psychiatry. 10.1111/eip.13027

Rodgers et al. Page 16

Int J Eat Disord. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 1. 
Path analysis results for women, with data from EAT I-III. Control variables, paths, and 

coefficients from earlier measurement occasions are presented in grey font
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FIGURE 2. 
Path analysis results for men, with data from EAT I-III. Control variables, paths, and 

coefficients from earlier measurement occasions are presented in grey font
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