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Abstract

Purpose: Body dissatisfaction and disordered eating are linked to adverse health consequences. 

Research describing socioeconomic patterns in the prevalence of these problems is important for 

informing the design of health services and efforts to improve health equity.

Methods: Population-based cohort study (EAT 2010–2018: Eating and Activity over Time) of 

socioeconomically and ethnically/racially diverse U.S. young people who completed surveys as 

adolescents in 2009–2010 (mean age = 14.5 years) and as emerging adults in 2018 (mean age 

= 22.0 years). Participants were recruited from 20 schools in Minneapolis-St. Paul, Minnesota. 

Household socioeconomic status was determined using adolescent report of parental education, 
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employment, and public assistance benefits. Analyses were conducted using data from 1531 

participants and regression models that accounted for repeated measures within individuals.

Results: Among females, high body dissatisfaction and unhealthy weight control behaviors (e.g., 

skipping meals) were more prevalent and regular use of lifestyle weight management behaviors 

(e.g., exercise) was less prevalent in the low SES group as compared to the middle and/or 

upper SES groups (p ≤ .010). Among males, thinness-oriented dieting, unhealthy weight control 

behaviors, and extreme weight control behaviors (e.g., taking diet pills) were all more prevalent 

in the low SES group as compared to the middle and/or upper SES groups (p ≤ .010). Few 

differences were observed across SES groups in models that adjusted for ethnic/racial identity and 

body mass index.

Conclusions: There is a need for greater attention to the reach and relevance of efforts to 

prevent disordered eating and improve body satisfaction to ensure efforts benefit young people 

across SES groups.

Keywords

Disordered eating; Body satisfaction; Weight control behavior; Socioeconomic status; 
Adolescents; Emerging adults

1. Introduction

Body dissatisfaction and disordered eating (including thinness-oriented dieting, unhealthy 

and extreme weight control behaviors, and binge eating) are highly prevalent among 

U.S. young people and are associated with several adverse consequences (Arcan et al., 

2014; Chin et al., 2018; Hart et al., 2020; Kärkkäinen et al., 2018; Nagata et al., 2018a; 

Nagata et al., 2018b; Neumark-Sztainer, Wall, Larson, et al., 2012; Neumark-Sztainer 

et al., 2018; Patton et al., 1999). Experiencing body dissatisfaction is linked to greater 

risk for poor psychosocial health, inadequate physical activity, and engaging in disordered 

eating (Brechan & Lundin Kvalem, 2015; Johnson et al., 2013; McLean & Paxton, 2019; 

Neumark-Sztainer et al., 2004; Neumark-Sztainer, Paxton, Hannan, et al., 2006; Stice & 

Shaw, 2002). Young people who engage in dieting and other forms of disordered eating are 

at increased risk for poor dietary intake, excess weight gain, alcohol and tobacco use, eating 

disorders, and serious medical problems (Field et al., 2007; Killen et al., 1996; Larson et 

al., 2009; Neumark-Sztainer, Wall, Gou, et al., 2006b; Piran & Robinson, 2011; Puccio et 

al., 2016). Disordered eating behaviors are of public health concern for both adolescent and 

emerging adult populations, and tend to track within individuals over time (Lewinsohn et al., 

2000; Neumark-Sztainer et al., 2011). For example, population-based data from the Project 

EAT study indicate that more than 50% of adolescent girls and nearly 40% of adolescent 

boys use inherently unhealthy weight control behaviors (UWCBs such as taking diet pills, 

fasting) (Neumark-Sztainer et al., 2011; Neumark-Sztainer, Wall, Larson, et al., 2012). The 

prevalence of using UWCBs is constant in emerging adulthood (18–24 years) and young 

women and men have a higher relative risk of engaging in UWCBs during this life stage if 

they previously used these practices in early adolescence (Neumark-Sztainer et al., 2011).
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As research addressing the treatment of body dissatisfaction and disordered eating has 

largely focused on populations of middle and upper socioeconomic status (SES), an 

important question is whether the prevalence of these problems is socioeconomically 

patterned (Mitchison et al., 2014; Mitchison & Hay, 2014; Sonneville & Lipson, 2018). 

The extant literature includes few studies addressing SES patterns in these outcomes and 

additional research addressing this gap in the literature is imperative to inform efforts to 

ensure the equitable distribution of resources for prevention and design of health services 

(e.g., screening tools, referrals for treatment) (DeLeel et al., 2009; Lipson & Sonneville, 

2017; Marcus et al., 2007; Mitchison et al., 2014; Mitchison & Hay, 2014; Mulders-Jones et 

al., 2017; Nagata et al., 2018a; Pope et al., 1987; Rogers et al., 1997; Swanson et al., 2011). 

There is a need to comprehensively examine SES patterns in body dissatisfaction, disordered 

eating behaviors, and the use of other approaches to weight management because limited 

access to nutrient-dense foods and opportunities for engaging in physical activity may 

lead individuals to use UWCBs. Few studies have comprehensively investigated disordered 

eating and weight management behaviors among young people, and particularly few studies 

have accounted for the potential roles of body mass index (BMI) and ethnicity/race in 

observed patterns (DeLeel et al., 2009; Mulders-Jones et al., 2017; Sonneville & Lipson, 

2018). There is also a lack of studies with designs that allow for comparing prevalence 

patterns across the life stages of adolescence and emerging adulthood within the same 

population.

Adolescence and emerging adulthood are nutritionally vulnerable stages of development. 

Having poor dietary intake, engaging in thinness-oriented dieting or disordered eating, and 

engaging in inadequate or excessive physical activity as a result of body dissatisfaction 

during these vulnerable periods can have long-term consequences for multiple aspects of 

health (Kärkkäinen et al., 2018; VanKim et al., 2012; Neumark-Sztainer, Wall, Story, et 

al., 2012). It is therefore critical that the timely recognition of body dissatisfaction and 

disordered eating be improved, and disparities in prevention and treatment are eliminated. 

There is much evidence that socioeconomic disparities in mental health, dietary intake, and 

physical activity are major public health problems that are driven by multiple social and 

environmental factors (Aneshensel, 2009; Larson, 2020; Larson & Story, 2015; Meyer et 

al., 2014; Reiss, 2013). Building on this evidence to describe the socioeconomic patterning 

of body dissatisfaction, disordered eating, and lifestyle weight management behaviors (e.g., 

regularly eating more fruits and vegetables) could help to better inform research with regard 

to potential explanatory mechanisms (e.g., disparities in exposure to adverse experiences, 

access to health care, opportunities for physical activity, food insecurity, and access to 

nutrient-dense food and beverages) along with approaches to addressing the disparities 

across the spectrum of diet and health outcomes. If it is established that body dissatisfaction 

and disordered eating are prevalent concerns among populations of lower SES, then future 

research and service provision needs to better address the needs of young people with 

limited household resources. For example, health care professionals need to be informed 

regarding the importance of screening and providing referrals for body dissatisfaction and 

disordered eating in a manner that does not exacerbate disparities in access to appropriate 

treatment services, adequate nutrient intake, and engaging in physical activity that meets 

recommendations for preventing chronic disease (U.S. Department of Agriculture & U.S. 
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Department of Health and Human Services, 2020; U.S. Department of Health and Human 

Services, 2018).

The current study will make use of data from a population-based cohort of young people that 

is more socioeconomically and ethnically/racially diverse than the study sample for earlier 

Project EAT studies (Neumark-Sztainer et al., 2011) and will extend the evidence base by 

examining whether body dissatisfaction, disordered eating, and lifestyle weight management 

behaviors (hereafter referred to as lifestyle behaviors) are socioeconomically patterned. 

SES patterning among this young cohort is examined with a focus on household-level 

markers of access to resources (i.e., parent educational attainment, parental employment, 

and receipt of public assistance). The first aim is to describe the distribution of body 

dissatisfaction, disordered eating, and lifestyle behaviors across SES groups. Secondly, the 

study aims to examine whether the SES patterning of these variables might be explained by 

differences in the distribution of ethnic/racial identities and BMI across SES. In addressing 

each aim, the study will examine potential differences between the stages of adolescence 

and emerging adulthood, and separately examine patterns by gender. It is hypothesized that 

body dissatisfaction, disordered eating, and the use of lifestyle behaviors will be similarly 

prevalent or more prevalent among low SES populations as compared to middle and upper 

SES population groups.

2. Methods

2.1. Study design and population

EAT 2010–2018 (Eating and Activity over Time) is a population-based cohort study 

of eating, activity, and weight-related behaviors and associated factors in young people. 

Participants enrolled in the EAT 2010 study as adolescents during the 2009–2010 academic 

year (mean age = 14.4 ± 2.0 years) and completed a follow-up EAT 2018 survey as 

emerging adults in 2017–2018 (mean age = 22.0 ± 2.0 years). For EAT 2010, middle and 

senior high school students at 20 urban public schools in Minneapolis-St. Paul, Minnesota 

completed surveys in school classrooms and anthropometric measures in a private area of 

their school (Larson et al., 2013). The follow-up assessment was designed to allow for 

examining changes as participants entered emerging adulthood.

Of the original 2793 adolescent participants, 410 (14.7%) were lost to follow-up, primarily 

due to missing contact information at EAT 2010 or no address found at follow-up. 

Invitations to the online EAT 2018 survey were mailed to the remaining 2383 young 

people. The initial invitation provided the web address and a unique password to access 

the online version of the survey; nonresponders were sent up to eight reminders through 

the U.S. Postal Service, including paper copies of the survey. Additional attempts to contact 

young people who had not yet completed a survey were made using email, phone calls, 

text messages, messaging through social media, and home visits. The diverse sample of 

young people who completed surveys at both time points represents 65.8% of the original 

participants for whom contact information was available at EAT 2018. To allow for making 

comparisons across life stages, the analyses described here include only the 898 females 

and 633 males who responded at both time points and had data on SES (Appendix A). 

Participants were compensated for their time with gift cards for a discount retail store; EAT 
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2010 participants received $10 and EAT 2018 participants received $50. The University of 

Minnesota Institutional Review Board Human Subjects Committee approved all protocols.

Inverse probability weighting (IPW) was used for all analyses to account for missing data 

(Seaman & White, 2011) as attrition did not occur completely at random. Nonresponders at 

follow-up were more likely than responders to be male (53.3% versus 41.7%); identify as 

Black, Indigenous, or a person of color (87.0% versus 76.7%); report being born outside the 

U.S. (20.0% versus 16.3%); and have parents with low educational attainment (41.4% versus 

36.0%) in 2010. IPW minimizes potential response bias due to missing data and allows for 

extrapolation back to the original school-based sample. Weights for IPW were derived as the 

inverse of the estimated probability that an individual responded at the two time points based 

on several characteristics reported in 2010, including demographics, past year frequency of 

dieting, and weight status. After weighting, there were no significant differences between the 

analytic sample and the full EAT 2010 sample on demographic characteristics, dieting, or 

weight status (p > .900). The weighted distribution across household-level SES categories 

based primarily on parent educational attainment was: 39.4% low, 22.2% low-middle, 17.9% 

middle, 13.1% upper-middle, and 7.5% high. In the weighted analytic sample, participants 

were 29.1% African American or Black, 19.9% Asian American, 18.8% White, 17.0% 

Hispanic, 3.7% Native American, and 11.5% mixed or other.

2.2. Survey development and measures

The EAT 2018 survey was based on the EAT 2010 survey and other surveys of weight­

related behaviors (Larson et al., 2013). The test-retest reliability of EAT 2018 survey 

measures was examined using data from a subgroup of 112 participants who completed 

the survey twice within a period of three weeks. Similarly, the test-retest reliability of 

EAT 2010 survey items was determined over a one week period in a different sample 

of 129 middle and high school students. Details of the measures used to assess body 

dissatisfaction, thinness-oriented dieting, unhealthy and extreme weight control behaviors 

(UWCBs and EWCBs), lifestyle behaviors, binge eating, household-level SES, demographic 

characteristics, and BMI are described in Table 1 (Breiman et al., 1984; Johnson et al., 1999; 

Lampard et al., 2016; Larson et al., 2015; Nangle et al., 1994; Neumark-Sztainer et al., 

2006c; Neumark-Sztainer et al., 2021; Paxton et al., 2006; Pingitore et al., 1997; Sherwood 

et al., 2009; van den Berg et al., 2007; Yanovski, 1993). Psychometric properties from the 

EAT 2018 survey are reported in Table 1 unless the measure was administered only as part 

of EAT 2010.

2.3. Statistical analysis

The two study aims were accomplished using gender-stratified models as prior research has 

established that body dissatisfaction and disordered eating behaviors are more prevalent 

among females than males (Gonsalves et al., 2014; Lee-Winn et al., 2016; Neumark­

Sztainer, Wall, Larson, et al., 2012; Neumark-Sztainer et al., 2018). The first aim regarding 

the distribution of high body dissatisfaction, disordered eating, and lifestyle behaviors across 

parental SES was accomplished using binomial regression generalized estimating equations 

to account for repeated measures within individuals at EAT 2010 and EAT 2018. Models 

included main effect terms for SES and life stage and tested the interaction of SES with life 
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stage. The inverse linked scale option was used to estimate unadjusted prevalences for each 

SES group at adolescence and emerging adulthood.

The second aim was similarly accomplished using binomial regression generalized 

estimating equations and the inverse linked scale option to estimate adjusted prevalences 

of high body dissatisfaction, disordered eating, and lifestyle behaviors across SES groups. 

In addition to the terms for SES, life stage, and the interaction of SES and life stage, 

the models included terms to adjust for BMI and structurally racialized categories 

labeled by ethnicity/race (Cogburn, 2019; Neumark-Sztainer, Wall, Larson, et al., 2012; 

Transdisciplinary Resistance Collective for Research and Policy et al., 2020). Covariates 

were included in the models because BMI is associated with disordered eating risk and it is 

well-established there are differences in this marker that may account for higher prevalences 

of body dissatisfaction and disordered eating among socioeconomically disadvantaged 

populations and young people who identify as Black, Indigenous, or a person of color 

(Goldschmidt et al., 2008; Loth et al., 2015; Ogden et al., 2018).

Analyses were conducted using the Statistical Analysis System (version 9.4, 2015, SAS 

Institute Inc., Cary, NC) and, as described above, used IPW to account for missing data 

(Seaman & White, 2011). An alpha level of p < .050 was set to determine statistical 

significance for main effects; the generalized estimating equation type 3 chi-square tests 

associated with SES had two degrees of freedom. For each case where the p value for 

an interaction test (SES by life stage, two degrees of freedom) was <.100, the result is 

described. Additional models were examined to investigate SES patterns in prevalence 

with adjustment only for BMI (Appendix B) and with adjustment only for ethnicity/race 

(Appendix C). Results of the additional models were very similar to the results of the fully 

adjusted models and thus were not described below.

3. Results

3.1. Female adolescents and emerging adults

For females, unadjusted models of past year prevalence showed SES disparities in 

body dissatisfaction, UWCBs, and lifestyle behaviors (p ≤ .010, Table 2). High body 

dissatisfaction and use of UWCBs were more prevalent and regular use of any lifestyle 

behaviors was less prevalent among the low SES group as compared to the middle 

and/or upper SES groups. Prevalence data showed a consistent pattern for multiple forms 

of lifestyle behaviors, including limited intake of high-fat foods, limited intake of sugar­

sweetened soda, and exercise. For example, during adolescence, the prevalence of UWCBs 

was 53.5% among the low SES group, 48.9% among the middle SES group, and 37.2% 

among the upper SES group.

Models adjusted for ethnicity/race and BMI indicated that high body dissatisfaction was 

more prevalent and regular use of any lifestyle behaviors was less prevalent among the low 

SES group as compared to the middle and/or upper SES groups (p for body dissatisfaction 

= .018, p for lifestyle behaviors =.005, Table 3). Prevalence data showed a consistent pattern 

for multiple lifestyle behaviors, including limited intake of high-fat foods, limited intake of 

sugar-sweetened soda, and watched portion sizes. For example, during emerging adulthood, 
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high body dissatisfaction was more prevalent among low SES (19.3%) and middle SES 

(17.2%) groups as compared to the upper SES group (7.0%). The association between SES 

and body dissatisfaction differed by life stage (p for interaction = .051) at the level of trend, 

such that the association was stronger in emerging adulthood than in adolescence.

3.2. Male adolescents and emerging adults

For males, unadjusted models of past year prevalence showed SES disparities in thinness­

oriented dieting, UWCBs, and EWCBs (p ≤ .010, Table 4). Thinness-oriented dieting, use of 

UWCBs, and use of EWCBs were all more prevalent among the low SES group as compared 

to the middle and upper SES groups. For example, during adolescence, the prevalence of 

using any UWCBs was 45.5% among the low SES group, 37.7% among the middle SES 

group, and 20.5% among the upper SES group. The prevalence of using UWCBs was higher 

during emerging adulthood, but a similar pattern was observed across SES groups.

Models adjusted for ethnicity/race and BMI indicated that use of UWCBs was more 

prevalent among the low SES group as compared to the upper SES group (p = .009, Table 5). 

For example, the adjusted prevalence of using any UWCBs during adolescence was 39.3% 

among the low SES group, 37.1% among the middle SES group, and 23.4% among the 

upper SES group. No other statistically significant differences by SES were observed.

4. Discussion

This study extends the literature on socioeconomic patterns in the prevalence of body 

dissatisfaction, disordered eating, and regular use of lifestyle behaviors by reporting on a 

large, ethnically and racially diverse cohort. The results include unadjusted prevalences to 

inform the design of services and interventions, and adjusted models to build understanding 

of why there are prevalence differences across SES. Results of this study provide 

information on the critical life stages of adolescence and emerging adulthood; for both 

stages, it was demonstrated that high body dissatisfaction and disordered eating are 

prevalent problems across SES. Although there is a widely held belief that eating disorders 

predominantly affect females among high SES groups (Sonneville & Lipson, 2018) and 

much of the research informing the treatment and prevention of eating disorders has been 

conducted with middle and upper SES populations (Forrest et al., 2017; Mitchison et al., 

2014; Regan et al., 2017; Sonneville & Lipson, 2018), the current study found that high 

body dissatisfaction and some disordered eating behaviors are more prevalent among low 

SES groups. SES-related disparities in disordered eating were particularly pronounced 

among males during adolescence; analyses accounting for both ethnicity/race and BMI 

showed that males of low SES were more likely than their higher SES peers to use UWCBs. 

Similar patterns in the prevalence of UWCBs across SES groups were observed for males 

at the stages of adolescence and emerging adulthood, but prevalence differences were of 

smaller magnitude during emerging adulthood. The results collectively suggest the need 

for additional research to build understanding of gender differences in prevalence and 

mechanisms that may explain the observed SES disparities, including the potential roles of 

food insecurity, stress associated with living in poverty, and neighborhood-level inequities 

in recreational facilities (Hazzard et al., 2020; Lydecker & Grilo, 2019; McKenzie et al., 
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2013; Richardson et al., 2015; Spencer et al., 2020). The need for prevention and treatment 

services to serve young people from lower SES backgrounds is evident. Further, it will be 

essential that future efforts to evaluate the prevention and treatment of disordered eating 

address reach and provide content relevant to socioeconomically diverse populations.

The comprehensive investigation of SES disparities in body dissatisfaction, thinness­

oriented dieting, UWCBs, EWCBs, lifestyle behaviors, and binge eating contributes in a 

unique manner to the extant literature (DeLeel et al., 2009; Lipson & Sonneville, 2017; 

Mitchison et al., 2014; Mitchison & Hay, 2014; Mulders-Jones et al., 2017; Nagata et al., 

2018a; Swanson et al., 2011). Most prior studies of SES disparities in eating behaviors have 

focused separately on eating disorders, a cluster of dieting and disordered eating behaviors, 

or engaging in selected lifestyle behaviors without a focus on weight control (DeLeel et 

al., 2009; Lipson & Sonneville, 2017; Mitchison et al., 2014; Mitchison & Hay, 2014; 

Mulders-Jones et al., 2017; Nagata et al., 2018a; Swanson et al., 2011). Examining all of 

these variables together in a comprehensive manner allows for building an understanding of 

patterns that may influence response to health promotion interventions. For example, it is 

noteworthy that the unadjusted results showed that females of low SES were less likely to 

regularly use lifestyle behaviors but were more likely to use UWCBs. These findings along 

with the observation that males of low SES were also more likely to use UWCBs suggest 

that health promotion interventions should address a broad spectrum of problematic eating 

and weight-related behaviors. More specifically, the observed socioeconomic patterning 

suggests that young people of low SES could potentially benefit from more supports 

to improve body satisfaction, help them avoid UWCBs, and access healthy food and 

opportunities for physical activity. Young people who are concerned about their weight 

should be given supports for accessing nutrient-dense foods and safe spaces to engage in 

physical activity, and counseled to avoid excessive restriction of energy intake or extreme 

efforts to purge calories (e.g., exercising at a dangerous frequency or intensity) (Weinstein & 

Weinstein, 2014). There also needs to be improved recognition of UWCBs among low SES 

populations to ensure young people receive appropriate care from health professionals.

Strengths and weaknesses of the current study should be considered in drawing conclusions. 

Key strengths include the broad range of variables that were assessed to examine eating 

behavior and body weight/shape concerns, having data at two critical life stages for the same 

participants, the use of an established SES measure, and the sociodemographic diversity 

of participants. The diverse sample allowed the study to account for differences related 

to gender, ethnicity/race, and BMI in examining SES-related disparities; however, some 

caution should be used in interpreting the results as many other factors that may influence 

body dissatisfaction, disordered eating, and lifestyle behaviors were not included in models. 

Additionally, caution should be used in generalizing the results to populations outside the 

Midwest region of the U.S. as differences in socio-environmental context may produce 

different SES patterns. It is also notable that most measures were brief to limit participant 

burden and the binge eating measure addressed feelings of shame versus solely behavior. 

The SES measure was validated by parental report at study baseline and related studies 

have found this parental SES measure to correlate with other characteristics of adolescents 

and emerging adults in expected ways (Bruening et al., 2012; Larson et al., 2020), but it 

is important to acknowledge that SES may improve or decline in a manner that influences 
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health behaviors as young people transition to adulthood (Levesque et al., n.d.). Although 

parental education is a well-established measure of household-level SES measures, it is 

further noteworthy that other conceptions of SES may be differently related or unrelated to 

eating behavior and body weight or shape concerns (Cheng et al., 2015; Howe et al., 2013; 

Kachmar et al., 2019; Shavers, 2007; Suh et al., 2021).

5. Conclusions

In summary, the results of this study indicate that young people of low SES experience an 

equal or excess burden of body dissatisfaction and disordered eating compared to young 

people of upper SES. Future studies are needed to examine explanatory mechanisms to 

build understanding of observed SES patterns in the prevalence of body dissatisfaction, 

disordered eating, and regular use of lifestyle behaviors. In particular, there is a need for 

research to identify reasons why SES patterns in the prevalence of these weight-related 

attitudes and behaviors may differ by gender. There is further a need for ongoing attention 

to the reach and relevance of efforts to prevent body dissatisfaction and disordered eating 

to ensure efforts benefit young people across SES groups. In particular, it is important that 

intervention curricula designed to promote healthy eating and activity behaviors include 

messages regarding the health consequences of disordered eating. An example of such 

a program is New Moves, which was implemented in secondary schools serving low 

SES and ethnically/racially diverse students. The program focused on preventing a broad 

spectrum of problems, including disordered eating, body dissatisfaction, and low levels 

of physical activity (Neumark-Sztainer et al., 2008; Neumark-Sztainer et al., 2010). Few 

studies have examined whether there are SES disparities in school curricula addressing 

the prevention of disordered eating or the relevance of content for students across SES 

(Larson et al., 2017). The targeting and tailoring of prevention efforts could benefit from 

more detailed evaluations of secondary school programs as well as interventions designed 

to promote healthy eating and activity behaviors among students enrolled in various 

forms of post-secondary studies. Additionally, there is a need for efforts to monitor SES 

disparities in access to treatment programs for eating disorders and develop policies that 

will provide more equitable supports for young people from lower SES groups. Existing 

research regarding disparities in eating disorder diagnoses and access to treatment is 

limited but suggests that economically disadvantaged young people may be less likely to 

receive treatment (Forrest et al., 2017; Regan et al., 2017; Sonneville & Lipson, 2018). 

The observation of the current study that binge eating, thinness-oriented dieting, use of 

UWCBs, and lifestyle behaviors are prevalent across the SES spectrum further highlights 

the importance of involving diverse young people in efforts to implement and evaluate the 

relevance and effectiveness of treatment programs.
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Table 1

Description of survey measures.

Measure Survey items or description

Body 
dissatisfaction

A modified version of the Body Shape Satisfaction Scale was included on the EAT surveys at each time point (Pingitore 
et al., 1997). Participants were asked “How satisfied are you with your weight” and were similarly asked to report 
satisfaction with other aspects of their body (i.e., height, body shape, waist, hips, thighs, stomach, face, body build, 
shoulders, muscles, chest, overall body fat) using five Likert response categories ranging from very dissatisfied to very 
satisfied. Item responses were summed with higher scores indicative of greater body satisfaction (score range: 13–65; 
Cronbach’s a = 0.94). A previously published principal component analysis has established that a single factor score is 
a good fit for data provided by female and male participants (Paxton et al., 2006; van den Berg et al., 2007). High body 
dissatisfaction was defined by a score of <30 (test-retest agreement = 88%).

Thinness-oriented 
dieting

Participants were asked “How often have you gone on a diet during the last year? By ‘diet’ we mean changing the way you 
eat so you can lose weight.” Responses included “never”, “one to four times”, “five to ten times”, “more than ten times,” 
and “I am always dieting”. These responses were dichotomized into nondieters (responded never) and those who were 
dieters at one or more time in the past year (test-retest agreement = 80%) (Neumark-Sztainer, Wall, Gou, et al., 2006c).

Unhealthy and 
extreme weight 
control behaviors 
(UWCBs and 
EWCBs)

Participants were asked the question: “Have you done any of the following things in order to lose weight or keep 
from gaining weight during the past year?” (yes/no for each method). Methods were categorized to distinguish extreme 
behaviors that may have immediate and critical health consequences from inherently unhealthy but less extreme behaviors. 
The methods categorized as UWCBs included 1) fasted, 2) ate very little food, 3) used a food substitute (powder or a 
special drink), 4) skipped meals, and 5) smoked more cigarettes. The methods categorized as EWCBs included 1) took diet 
pills, 2) made myself vomit, 3) used laxatives, and 4) used diuretics. For analysis, those who responded “yes” for one or 
more methods were coded as users of unhealthy (test-retest agreement = 76%) and extreme (test-retest agreement = 93%) 
weight control behaviors.

Lifestyle weight 
management 
behaviors

Participants were separately asked to report on lifestyle behaviors in response to the question: “How often have you done 
each of the following things in order to lose weight or keep from gaining weight during the past year?” The specific 
behaviors assessed were 1) exercise, 2) ate more fruits and vegetables, 3) ate less high-fat foods, 4) ate less sweets, 5) 
drank less soda pop (not including diet pop), and 6) watched my portion sizes (serving sizes). In alignment with prior 
research and the categorization of lifestyle behaviors (Lampard et al., 2016), responses were dichotomized such that those 
reporting the use of a behavior “on a regular basis” were coded as regular users of the behavior and those indicating 
“never”, “rarely”, or “sometimes” for each behavior were coded as not regular users (test-retest agreement = 80–88%). 
Responses were also combined for analysis such that those reporting the regular use of one or more specific behavior were 
coded as regular users of lifestyle behaviors (test-retest agreement = 84%).

Binge eating The measure of binge eating was adapted from the adult version of the Questionnaire on Eating and Weight Patterns­
Revised, which has good psychometric properties in adolescents and adults (Johnson et al., 1999; Nangle et al., 1994; 
Yanovski, 1993). Participants were asked the question: “In the past year, have you ever eaten so much food in a short 
period of time that you would be embarrassed if others saw you (binge eating)”? (yes/no). If participants responded yes, 
they were asked, “During the times when you ate this way, did you feel you couldnť stop eating or control what or how 
much you were eating?” (yes/no). Participants who responded yes to both items were categorized as engaging in binge 
eating (test-retest agreement = 89%).

Household-level 
socioeconomic 
status (SES)

Given the young age of participants, SES was determined with a focus on household-level markers of access to resources. 
Participants self-reported the educational attainment of their parent(s), family eligibility for public assistance, eligibility 
for free or reduced-cost school meals, and parental employment status at baseline. The primary determinant of SES was 
parental educational level, defined by the higher level of either parent (i.e., 1 = less than high school degree, 2 = high 
school degree, 3 = some college, 4 = college degree, 5 = advanced degree). The additional measures of income and 
employment were used as part of an algorithm to reduce the impact of missing data and to prevent misclassification in 
ranking SES (range: 1–5, test-retest r = 0.90) (Breiman et al., 1984). Use of the algorithm reduced missingness from 
5% to 4%. Algorithmic classification scores were reduced by two levels if an adolescenťs family was receiving public 
assistance, and by one level if an adolescent was eligible for free or reduced-cost school meals or had two unemployed 
parents (Sherwood et al., 2009). SES rankings were validated in the 2010 sample by comparing classifications based on 
adolescent report to parental report of educational attainment; complete parent survey data were collected from both a 
mother and father as part of a related study (n = 1034 adolescents). The Spearman correlation for the association between 
SES classification and parental report of highest educational level was 0.73. Parental report of household income also 
corresponded to SES classification with those in the lowest category having a mean household income of less than $30,000 
and those in the highest category having a mean income above $75,000. For the stratified analyses conducted as part of the 
current study, it was necessary to collapse the five-level SES variable to create three groups of adequate sample size for 
examining uncommon behaviors. The SES groups created for analysis represent households of low (SES rank 1), middle 
(SES ranks 2–3), and upper (SES ranks 4–5 ) classes.

Demographic 
characteristics 
and BMI

Participants self-reported their gender identity, height, and weight at baseline. Measured height and weight were used 
to calculate BMI (kg/m2) values for inclusion in models as a covariate; self-reported measures were used when 
measured BMI was missing. The correlation of measured and self-reported BMI was r = 0.88 for both female and 
male adolescents. Ethnicity/race was based on self-report on the original school-based survey (test-retest agreement = 
98–100%). Participants were asked “Do you think of yourself as…? (1) White, (2) Black or African American, (3) 
Hispanic or Latino, (4) Asian American, (5) Native Hawaiian or Pacific Islander, (6) American Indian or Native American, 
or (7) Other”. Since very few participants identified as “Hawaiian or Pacific Islander” or did not identify their ethnicity/
race, they were coded as “mixed/other” along with those who indicated two or more identities (Larson et al., 2015; 
Neumark-Sztainer et al., 2021).
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