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Abstract

Objective: Disordered eating behaviors (DEB) have long-term, deleterious effects on health and 

are more prevalent among socially marginalized groups, likely as a result of systemic inequities 

across social determinants of health. This exploratory study aimed to identify subgroups of 

emerging adults characterized by main and interactive associations between social determinants of 

health and two forms of DEB (binge eating, extreme unhealthy weight control behaviors).

Method: Participants (n=1568; age 22.2±2.1 years) from the United States were drawn from the 

EAT 2010–2018 longitudinal study. Conditional inference tree (CIT) analyses derived main and 

intersecting social determinants of health related to DEB across 33 input variables collected during 

adolescence and emerging adulthood.

Results: The binge eating CIT revealed 5 subgroups (prevalence: 6.3 – 23.2%) shaped by 

variables collected during emerging adulthood: appearance-based teasing (p < .001), financial 

difficulty (p = .003), gender (p < .001), and everyday discrimination (p = .008). The CIT results 

for extreme unhealthy weight control behaviors derived 6 subgroups (prevalence: 2.3 – 45.5%) 

shaped by weight teasing (p < .001) and gender (p < .001) during emerging adulthood and public 

assistance (p = .008) and neighborhood safety (p = .007) in adolescence.

Discussion: This exploratory study revealed distinct subgroups of emerging adults with varying 

DEB prevalence, suggesting that variability in DEB prevalence may be partially explained 

by intersecting social determinants of health during adolescence and emerging adulthood. 

Hypothesis-driven research and replication studies are needed to further explore the associations 

between SDoH and DEB during emerging adulthood.
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Introduction

Disordered eating behaviors (DEBs), such as unhealthy weight control and binge eating, 

are common among young people in the United States.1,2 This brings cause for concern, 

as DEBs are associated with poorer physical and mental health.3,4 Increasing evidence 

suggests that DEBs are more prevalent among socially marginalized populations resulting 

from systemic inequities.5,6 For instance, past research suggests that Hispanic/Latina girls 

have excess risk of DEBs relative to White girls.7 Similarly, evidence suggests that boys 

who hold a marginalized racial/ethnic identity have higher odds of disordered eating relative 

to White boys.5 Yet, much of the research has centered participants’ social identities (e.g., 

racial/ethnic identity), using such identities as proxies for the potential experiences distinct 

marginalized groups may have (e.g., racism). In doing so, such research may inadvertently 

stigmatize marginalized groups by highlighting the elevated risk they experience, rather than 

calling attention to the underlying systemic social determinants of health (SDoH) that may 

explain such elevated risk. Research is therefore critically needed to identify the systemic 

barriers and experiences that contribute to disparities in DEB prevalence in this group.

Potential Social Determinants of Health Contributing to Disordered Eating Behaviors.

Health inequities are driven by systematic differences and disadvantages in the distribution 

of and access to health resources and opportunities on the basis of one or more dimension 

of social identity, and together comprise the context(s) in which health disparities emerge.8 

Specifically, SDoH span across multiple domains including: education, economic (e.g., 

employment, income), physical environment (e.g., housing, neighborhood safety), social 

environment (e.g., interpersonal discrimination), and health systems and services. Systemic 

disadvantages across SDoH domains have been shown to increase chronic stress, which 

is linked with poorer health outcomes,9,10 such as binge eating.11 As such, it is possible 

that SDoH may more accurately explain disparities in DEB prevalence than social identity 

markers alone.

Emerging adulthood is a period characterized by major life changes that may magnify 

oppressive experiences related to SDoH as young people transition out of school and into the 

work force or college.12 Moreover, emerging adulthood represents a critical developmental 

period with regards to the onset of DEBs.13,14 As young adults age and experience 

more developmental milestones (e.g., attend or graduate college), their own educational 

attainment may become more influential than that of their parents, but during emerging 

adulthood, parental educational attainment and employment may distally contribute to 

emerging adults’ DEB risk (e.g., via its influence on emerging adults’ health literacy15). 

A number of economic factors may also influence DEB risk. For instance, food insecurity 

and use of government assistance have been linked with DEBs.16–19 It has been theorized 

that the distribution of government assistance resources creates a feast-or-famine cycle 

(e.g., when food availability drastically fluctuates over the course of a month), which in 

turn may prompt or exacerbate DEBs. Indeed, qualitative research has demonstrated that 

involuntary dietary restriction in response to food insecurity may make dietary restriction for 

weight-related concerns rewarding.20 Additionally, financial difficulties have been shown to 

increase stress, which in turn may result in binge eating or eating to cope with stress.11
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Physical environment represents another SDoH domain that may contribute to inequities 

in DEB risk. Recent research suggests that neighborhood disadvantage (e.g., low perceived 

safety) may increase DEB risk among girls.21 For instance, low neighborhood safety may 

restrict access to physical movement (e.g., running outside), which may in turn lead to the 

adoption of less healthy methods of weight control. Moreover, individuals who report lower 

levels of neighborhood safety have reported higher levels of stress relative to those who 

perceive their neighborhoods to be safe; thus, as evidence suggests that stress may lead 

to the onset of DEBs,22–24 stress could also be a mechanism through which neighborhood 

safety may contribute to DEBs.

Interpersonal discrimination also likely contributes to or exacerbates DEB risk.25–27 For 

instance, everyday forms of discrimination (e.g., being treated with less respect or courtesy 

than others) have been linked with higher prevalence of DEBs.28,29 Virginia Brook’s 

minority stress theory suggests that social inequities and experiences such as discrimination, 

prejudice, and stereotypes increase stress, which in turn negatively impacts psychological 

and behavioral health.30 To this end, experiences with everyday discrimination, as well 

as overt experiences of teasing and harassment associated with social identity markers 

(e.g., race/ethnicity) and other socially constructed attributes (e.g., weight, gender) are also 

important to consider. Indeed, each form of discrimination, teasing, and harassment uniquely 

contribute to stress,29,31,32 and the intersection of such experiences likely magnifies these 

processes.33 Moreover, social identity-related experiences of teasing and harassment have 

been shown to increase the internalization of stigmatizing beliefs, which may further 

increase the risk for DEB onset.34–36 For instance, past research suggests that the association 

between weight-related teasing and DEBs may be mediated by the internalization of weight 

stigma.36 Accordingly, increased DEB risk has been linked with everyday experiences 

of discrimination, as well as identity-related experiences of discrimination across several 

domains, including sexual orientation,37 ethnicity/race,27 and weight status.25

Modeling Intersecting Multidimensional Risk Factors

Past research has detected overall associations (hereafter referred to as main effects) of 

minority stress,37 elements of economic inequity (e.g., food insecurity),17 and experiences 

of everyday discrimination28,29 with traditional hypothesis-testing methods. Yet the many 

potential interactions (hereafter referred to as interactive effects) between SDoH have not 

yet been examined in relation to DEBs. The present study expands upon past work by our 

team and others by applying an intersectional lens to explore the ways in which intersecting 

dimensions of SDoH work together to in their associations with DEB.33 Intersectional 

theory was conceived by Black feminist scholars,33,38 and highlights the importance of 

understanding intersecting systems of power, privilege and oppression to understand how 

systems interact and shape experiences in distinct ways.33 Traditional regression approaches 

are not well-suited for research questions that aim to gain a explore intersecting SDoH 

interact across a wide range of dimensions, as such that a model would include all possible 

main and interactive (e.g., two- and three-way interactions) effects for all combinations of 

input variables. The large number of possible combinations would make model selection 

difficult,39,40 may result in uninterpretable interactive effects (e.g., four-way interactive 

effects), and would require very large sample sizes to test all effects of interest.39
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Data-driven machine learning methods, such as classification algorithms, extend traditional 

methods and are particularly useful for exploratory research that aims to identify main 

and interactive effects among a large number of input variables worth exploring further 

in hypothesis-driven research.39,40 A single decision tree approach was selected for the 

present study to allow for the identification of unique and distinct subgroups of the sample, 

characterized by intersecting SDoH and social positions, rather than individual variables 

of importance (e.g., random forest). While there are numerous decision tree methods that 

employ different algorithms, a conditional inference tree (CIT) approach is preferred for 

the current study because other algorithms (e.g., CART) introduce selection bias towards 

input variables with many possible split points (e.g., continuous, categorical variables). 

CIT methods estimate a regression relationship among input variables through iterative 

partitioning that can handle input variables with different distributional properties. Within 

this framework, CIT models have the capacity to consider all input variables entered into 

a model simultaneously to identify distinct subgroups of the population based on the most 

important main and interactive effects for a given outcome.39,40 As such, the findings from 

CIT methods may be important for guiding the study design and hypotheses of future data 

collection efforts.

The Present Study

Several pertinent SDoH may contribute to inequities in DEBs during emerging adulthood. 

An intersectional understanding of how these systems operate in unison is essential for 

understanding who is at greatest risk of developing DEBs; yet little is known about how 

SDoH work independently and together to contribute to DEB prevalence. The present 

exploratory study applied CIT analysis to: (a) identify SDoH during adolescence and 

emerging adulthood and social identities (e.g., ethnicity/race, gender) contributing to two 

forms of DEBs (i.e., binge eating and extreme unhealthy weight control behaviors) during 

emerging adulthood; and (b) derive unique subgroups of the sample characterized by main 

and interactive associations between SDoH and DEBs. The findings from this exploratory 

study may help identify pertinent main and interactive effects of SDoH on DEB during 

emerging adulthood.

Methods

Study Design and Participants

Participants included emerging adults (N=1568) from the EAT 2010–2018 (Eating and 

Activity over Time) longitudinal study, a population-based cohort study of weight, weight-

related behaviors, and factors associated with these outcomes in young people from diverse 

socio-economic and ethnic/racial backgrounds. Participants were first enrolled in the EAT 

2010 survey during the 2009–2010 academic year at one of 20 public secondary schools 

in the urban area of Minneapolis-St. Paul, Minnesota.41,42 At follow-up, study invitation 

letters were mailed to EAT 2010 participants with the opportunity to complete the EAT 

2018 survey online or by mail. Of the original 2793 participants, 410 (14.7%) were 

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

The EAT 2018 survey response rate was 65.8% of the original participants who could 

be contacted at follow-up (n=2383). The present sample (N=1568) includes participants 
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who completed surveys at both measurement occasions (EAT 2010 and EAT 2018). The 

sample of participants self-identified as 22.7% Asian, 22.1% African American/Black, 

17.5% Hispanic/Latino/a, 23.4% white, and 14.3% mixed or other race. All protocols were 

approved by the University of Minnesota’s Institutional Review Board Human Subjects 

Committee.

Survey Development

The EAT 2018 survey was largely based on the EAT 2010 survey but modified to ensure the 

language of questions and topics addressed were age-appropriate. The test-retest reliability 

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

completed the EAT 2018 survey twice within a period of three weeks. Survey development 

and test-retest reliability for baseline measures have been described elsewhere.41

Measures

Outcome variables.—The outcome variables were two forms of disordered eating: (1) 

binge eating and (2) extreme unhealthy weight control behaviors (eUWCBs). Both variables 

were measured during EAT 2010 and EAT 2018, wherein participant responses during 

emerging adulthood (EAT 2018) were modeled as outcome variables. Binge eating was 

assessed with two dichotomous (yes/no) questions adapted from the adult version of the 

Questionnaire on Eating and Weight Patterns-Revised: “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)?” and “During the times when you ate this way, did you feel you couldn’t 

stop eating or control what or how much you were eating?”48 Participants who endorsed 

both of these items were considered to have experienced binge eating (i.e., overeating 

accompanied by a sense of loss of control). This measure has good psychometric properties 

in adults,43 including within the present sample (test-retest agreement=86.9%). Extreme 
unhealthy weight control behaviors (eUWCBs) were assessed with the question: “Have you 
done any of the following things to lose weight or keep from gaining weight during the past 
year?”, including: diet pills, self-induced vomiting, laxative use, and diuretics (yes/no for 

each). Participants who endorsed at least one of these behaviors were categorized having 

experienced eUWCBs (test-retest r=0.90).6

Input variables.—The CIT models included 33 input variables including: (a) 32 input 

variables representing SDoH collected during adolescence (EAT 2010) and/or emerging 

adulthood (EAT 2018; see Table 1), and (b) 1 input variable representing disordered eating 

during adolescence (binge eating or eUWCB, respectively). Variables were modeled such 

that they could exert independent or interdependent effects on each of the outcome variables.

Statistical Analysis

Descriptive statistics were computed using IBM SPSS 25 computer software. Two CIT 

models used recursive partitioning39 to identify the independent and interdependent 

influence of input variables on each of the two measures of DEB. CIT models concurrently 

consider all input variables through linear rank tests to partition participants into distinct 

subgroups as they relate to the outcome variable. In a first step, CIT algorithms concurrently 

considered the linear associations between all input variables and outcome variable. In a 
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second step, the input variable with the strongest linear association to the outcome variable 

was selected and a binary cut point, or split, was selected. In a third step, steps 1 and 2 are 

recursively repeated until an optimal solution was achieved. While CIT models can handle a 

large number of input variables, the method aims to identify the main and interactive effects 

that explain the most variability in the outcome of interest, rather than a resulting solution 

that includes as many input variables as possible. In fact, it is important to grow a tree that is 

not “overfit.” Therefore, many recursive partitioning methods include “pruning” procedures 

and hyperparameters that may be tuned in a training set to mitigate the risk of identifying an 

overgrown solution.

CITs include several hyperparameters (e.g., mincriterion, minsplit, mtry) that may be 

tuned through cross validation procedures to identify a solution with a high predictive 

performance. A recent comprehensive empirical analysis examined six tuning methods 

(e.g., Random Search, Sequential Model Based Optimization) across 94 publicly available 

datasets, wherein authors recommended the use of default CIT settings in most 

instances.44 Specifically, results from the empirical analysis revealed that the default 

CIT hyperparameters achieved greater predictive performative in 40% of cases and 

statistically equivalent performance to tuned hyperparameters in 35% of cases.44 Moreover, 

the dependent variables examined in the current study were reported at relatively low 

frequency in the sample (12.2–13.2%). By splitting the sample into a training and test 

set, the frequency of each dependent variable would be further reduced which may further 

increase the risk of overfitting the decision tree in exchange for tuned hyperparameters 

that may not improve the predictive performance of the algorithm. Thus, rather than 

tuning hyperparameters with cross-validation procedures, the default CIT hyperparameters 

were applied (mincriterion=0.95, minsplit=20, minbucket=7, mtry=0) and the multiplicity 

adjusted p-values stop criterion was used39 to ensure that each CIT tree was grown to 

the appropriate size (e.g., number of splits). All CIT models were conducted in R Studio 

(version 2021.09.2.382)45 using the partykit (version 1.2–15) package.46

Results

Within the sample, prevalence of binge eating (12.2%) and eUWCBs (13.2%) were 

comparable. A portion of participants endorsed both binge eating and eUWCB in emerging 

adulthood (n=122), representing 34.8% of those endorsing binge eating and 32.0% of those 

who endorsing eUWCBs. To contextualize the distribution of disordered eating behaviors in 

the sample, gender-stratified prevalence of binge eating and eUWCBs by racial and ethnic 

identity are presented in Supplementary Table 1.

The sample was heterogeneous with regards to representation of emerging adults with 

different racial/ethnic identities (14.3–22.7% across groups), personal income (8.9–25.6% 

across levels), and parental educational attainment (7.3–40.6% across levels). Sample 

characteristics for each of the input variables are presented in Table 2. Exposure to 

specific teasing and/or harassment was reported at varying frequencies across distinct forms 

of stigma/harassment (Table 3). For instance, during emerging adulthood, prevalence of 

teasing/harassment based on race or ethnicity at a frequency of at least once a year (17.0%) 

or a few times a year (15.6%) was higher than prevalence of teasing/harassment based on 
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financial situation (12.8% and 12.1%, respectively) or sexual harassment (7.7% and 9.0%, 

respectively).

Model-Derived Subgroups Based on Intersecting SDoH and Prevalence of Binge Eating

The CIT revealed five subgroups with binge eating prevalence ranging from 6.3–23.2% 

(Figure 1). The five subgroups were shaped by four of the 33 input variables, all of which 

were variables collected during emerging adulthood: appearance-based teasing (p<.001), 

financial difficulty (p=.003), gender (p<.001), and everyday discrimination (p=.008). 

Appearance-based teasing during emerging adulthood was the first splitting variable and, 

thus, had the strongest association with binge eating, wherein the CIT derived dichotomous 

split was based on the frequency of appearance-based teasing, including: (1) never and 

(2) between more than once a year – a few times a week. The two subgroups with the 

highest prevalence of binge eating (23.2% and 22.8, respectively) were: (1) individuals 

who experienced any appearance-based teasing and identified as female or another gender 

(N=396); and (2) individuals who experienced any appearance-based teasing, identified as 

male, and reported an everyday discrimination score greater than 9 (N=57). In contrast, the 

lowest prevalence of binge eating (6.3%) was among individuals who never experienced 

appearance-based teasing and reported lower (not at all, somewhat) financial difficulty 

(N=727).

Model-Derived Subgroups Based on Intersecting SDoH and Prevalence of eUWCBs

The results from the CIT model are presented in subgroups with eUWCB prevalence 

ranging from 2.3–45.5% (Figure 2). The six subgroups were shaped by four input variables, 

collected during adolescence (public assistance, neighborhood safety) and emerging 

adulthood (weight teasing, gender). Weight-based teasing in emerging adulthood was the 

first splitting variable and thus, had the strongest association with eUWCBs, wherein 

the CIT derived dichotomous split was based on the frequency of weight-based teasing, 

including: (1) between never – less than once a year and (2) between a few times a month – 

a few times a week. The subgroup with the highest eUWCB prevalence (45.5%) contained 

men and people with another gender identity, who endorsed experiencing weight teasing 

less than once per year during emerging adulthood and low perceived neighborhood safety 

during adolescence (N=11). The CIT-derived subgroup with the second highest eUWCB 

prevalence (35.3%) was comprised of participants who reported experiencing weight teasing 

during emerging adulthood between a few times a year to a few times a week and indicated 

that they received public assistance in adolescence (N=150). In contrast, prevalence of 

eUWCBs was lowest (2.3%) among individuals who reported never experiencing weight-

based teasing and identified as male or people with another gender identity (N=396).

Discussion

The present exploratory study aimed to derive important main and interactive associations 

across a broad range of SDoH during adolescence and emerging adulthood to understand 

how social experiences, positions, and identities related to systems of power, privilege, 

and oppression may intersect to influence DEBs in a large, population-based sample of 

ethnically/racially and socioeconomically diverse emerging adults. In general, the results 
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from the present study suggest that exposure to contextually-relevant experiences of 

everyday discrimination and teasing/harassment in emerging adulthood (e.g., appearance- or 

weight-based), as well as economic factors in emerging adulthood (e.g., financial difficulty) 

and adolescence (e.g., public assistance) and physical safety during adolescence (e.g., 

neighborhood safety) may contribute to variability in DEB prevalence during emerging 

adulthood. The current findings also revealed heterogeneity in the variables of importance 

that emerged for binge eating relative to those that emerged for eUWCB and gender 

differences, each of which are described in detail below.

In contrast with traditional hypothesis testing methods, from which results may be used to 

inform preventive interventions or treatments, exploratory CIT methods identify subgroups 

within a single sample based on variables of importance out of a larger number of input 

(i.e., independent) variables. CIT results offer insights about the main and interactive 

effects contributing variability in our outcome measures, binge eating and eUWCBs, across 

the derived subgroups that exceed what is expected by chance. Research findings from 

CIT methods may then guide future research studies that integrate traditional hypothesis 

testing methods to explore the associations between variables in a more intentional way 

to guide future preventive efforts. The results from the present study highlight several 

variables that are already documented in the literature as pertinent risk factors for DEB, 

including appearance-based teasing,47 weight teasing,25,48,49 everyday discrimination,28,29 

gender,50–52 and financial difficulty,53,54 as well as two variables collected during 

adolescence that have been explored less in the literature: receipt of public assistance and 

neighborhood safety21 that are worth investigating further in future research studies.

Consistent with past hypothesis-driven research,25,47,48 CIT analyses identified contextually-

relevant experiences of teasing as variables of importance for both DEB outcomes. Exposure 

to body image-oriented teasing, specifically appearance and weight teasing, were the input 

variables most strongly associated with DEBs. More specifically, weight teasing was the 

variable of greatest importance for eUWCBs, whereas appearance-based teasing was the 

variable most strongly associated with binge eating. Results suggest that weight-specific 

teasing may be more strongly associated with restrictive and/or compensatory disordered 

eating behaviors as the form of teasing was more directly related to body weight and 

shape. In contrast, general appearance-based teasing was associated with binge eating, 

which may in part be explained by stress associated with teasing,22,23 particularly when 

appearance-based teasing was not necessarily tied explicitly to weight.

While the binge eating solution included only input variables from emerging adulthood, the 

eUWCB solution included two contextual factors during adolescence (neighborhood safety, 

receipt of public assistance), gender, and weight teasing during emerging adulthood. This 

finding suggests that that contextual SDoH (e.g., neighborhood safety, public assistance) 

during adolescence may persist in their association with eUWCBs into emerging adulthood. 

However, more research is needed to evaluate the longitudinal associations between SDoH 

during adolescence and DEB in emerging adulthood.

Beyond identification of individual input variables, a unique contribution of the present 

study pertains to the identification of distinct subgroups characterized by intersecting 
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oppressive experiences across SDoH domains during adolescence and emerging adulthood. 

The CIT results revealed several subgroups warrant further investigation in future 

hypothesis-driven research efforts. For binge eating, high-risk groups of interest include: 

(a) men who report appearance-based teasing at any frequency and high levels of everyday 

discrimination (prevalence: 22.8%), (b) emerging adults who report no appearance-based 

teasing and extreme financial difficulties (prevalence: 16.9%), and (c) women and 

people with another gender who experienced any frequency of appearance-based teasing 

(prevalence: 23.2%). For eUWCBs, high-risk groups of interest include: (a) men and people 

with another gender who reported weight teasing less than once a year and reported low 

perceived neighborhood safety during adolescence (prevalence: 45.5%); and (b) emerging 

adults who report experiencing weight teasing at least a few times a year and reported 

receipt of public assistance in adolescence (prevalence: 35.3%). Together, the derived 

subgroups suggest that contextual factors in adolescence and emerging adulthood may be 

important to consider alongside body image-related teasing when examining DEB risk in 

emerging adulthood. As with all CIT analyses, results should be interpreted with caution 

as they are limited in their generalizability and should be extended with hypothesis-driven 

research.

Perhaps just as notable as the variables of importance that emerged from the CITs, are 

the input variables that did not appear in the solutions. For instance, while adolescent 

reports of binge eating and eUWCBs were entered as input variables for each of their 

respective models, adolescent DEB did not emerge as a variable of importance in explaining 

variability in either DEB variable. This finding was unexpected, as recent research within 

this cohort revealed relatively high rates of DEB continuity from adolescence into emerging 

adulthood.55 The present results suggest that appearance and/or weight-based teasing in 

emerging adulthood may explain more variability in binge eating and eUWCBs in emerging 

adulthood than adolescent DEBs. However, the current finding does not suggest that 

adolescent DEB is not at all important given the current analytic approach. Specifically, 

all decisions following the first variable in the CIT solution (appearance/weight teasing) 

are conditional, such that the next most variables in the tree are selected separately in two 

partitions of the sample. For instance, in the binge eating analysis, the selection process 

occurred separately for participants who: (1) never experienced weight teasing and (2) 

experienced weight teasing between less than once a year and a few times a week. Thus, the 

exclusion of adolescent DEB in the resulting solutions should be interpreted with caution.

Ethnic/racial identity did not emerge as variables of importance for either of the CITs 

conducted. It is possible that ethnic/racial differences identified in earlier work5,7 may be 

better explained by oppressive systems operating across interpersonal (i.e., discrimination, 

teasing), economic, and environmental SDoH domains. Indeed, the present findings suggest 

that the use of ethnic/racial identity as a proxy for experience may unintentionally place 

blame on specific groups of individuals rather than the systems that perpetuate disparities.

Gender differences

Gender emerged as a variable of importance in the solution for both outcomes, allowing for 

further discussion of potentially relevant gender differences in the SDoH associated with 
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DEBs. In both instances, gender was revealed on only one branch of the tree, immediately 

following the variable of greatest importance (appearance- or weight-based teasing) and 

included no further variables of importance for women. In the binge eating solution, the 

subgroup reported the highest prevalence (23.2%) and contained women and people with 

another gender who also reported appearance-based teasing at any frequency. Following 

the gender-based split for the eUWCB solution, a subgroup was identified that included 

women who reported weight teasing less than once a year, wherein eUWCB prevalence 

was comparable to the full sample (12.3% relative to 13.0%). It is possible that weight/

appearance-based teasing alone explains variability in DEB prevalence in this group, or that 

other relevant SDoH that were not available to examine in the present study (e.g., identity 

related discrimination, health care access) may explain additional variance in DEB among 

women and people with another gender. However, the current analyses were not stratified 

by gender; rather gender emerged as a pertinent input variable in only some cases. As such, 

women were also present within subgroups in branches of the tree wherein gender did not 

emerge as an input variable and thus gender-based differences must be interpreted with 

caution.

The current findings revealed that rates of binge eating among men only reached similar 

rates to those observed among women and people with another gender when men were also 

exposed to a high level of everyday discrimination. For instance, binge eating prevalence 

among women and people with another gender who were exposed to any frequency of 

appearance-based teasing was equivalent to men who are exposed to any frequency of 

appearance-based teasing and reported high levels of everyday discrimination (23.2%); a 

prevalence that was nearly four times higher than men who endorsed low levels of everyday 

discrimination (6.5%). In sum, the results from the present study revealed that appearance- 

and weight-based teasing accounted for a larger proportion of the variability in DEB rates 

among women relative to men. In contrast, multiple forms of oppressive experiences may 

better explain the variability in DEB rates among men.

Strengths and Limitations

The present study has several strengths. For instance, this is the first known study to examine 

a wide range of multidimensional social determinants of health that may contribute to 

DEBs in a population-based ethnic/racially and socioeconomically diverse sample. Another 

strength of present study includes the identification of unique high-risk subgroups of 

the sample, characterized by main and intersecting effects of SDoH in adolescence and 

emerging adulthood on DEB in emerging adulthood, which has implications for potential 

preventive interventions. The application of CITs is also considered a strength of this present 

study, given their capacity to identify main and interactive effects across a large number 

of potentially interrelated input variables, which allowed us to narrow down the scope of 

potential SDoH in adolescence and emerging adulthood that contribute to variability in DEB 

prevalence during emerging adulthood.

The study also contains several limitations. First, it is important to address the limitations 

of CIT and single decision tree approaches. Such methods have gained attention for their 

ease of interpretation and the visually appealing plots, but there are several limitations 
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to CIT algorithms: (a) the resultant tree structure is largely influenced by the first splits 

identified in the recursive partitioning and thus may not identify variables of importance 

if such variables are not conditionally associated with variables identified at the top of the 

decision tree, (b) the linear rank test does not consider non-linear effects, (c) single tree 

solutions can have large variance which may reduce generalizability, and (d) CIT algorithms 

cannot handle inverse probability weighting procedures and thus the present results are 

limited in their generalizability to the baseline (EAT 2010) sample. Given the data-driven 

approach inherent with CIT algorithms, the results of the present study (and other CIT 

analyses) cannot be interpreted in ways typically presented in hypothesis-driven research. 

Moreover, some of the resulting nodes from the CITs include fairly small subgroups of 

the sample, which reduce the generalizability of the study findings. While the ability to 

detect meaningful subgroups with small cell sizes is considered a strength of CIT analyses, 

more research is needed to validate the findings from the present study. The self-report 

nature of the data analyzed also presents as a limitation. For instance, the prevalence of 

binge eating may be influenced by participants’ subjective experiences and perceptions. 

Additionally, the present study does not include some pertinent SDoH. For example, while 

emerging adult income and economic factors (e.g., financial difficulty, public assistance) 

were included as input variables, parental income was not measured and therefore the full 

spectrum of financial resources available to emerging adults may not have been considered. 

Moreover, this study did not assess housing access, access to healthcare, identity-specific 

discrimination with validated measures, minority stress processes (e.g., internalized stigma, 

hopelessness), or the full spectrum of gender identity (e.g., transgender, gender diverse), or 

other marginalized social positions (e.g., sexual orientation, disability status). As such, more 

research is needed in additional datasets wherein comprehensive assessment of potential 

SDoH that may contribute to DEB are assessed to further validate the present findings.

Conclusion

The current exploratory study has shed light on pertinent economic, environmental, and 

social factors and has the potential to guide future prospective studies to examine these 

factors in more detail. In sum, the present findings revealed a number of multidimensional 

SDoH reported in adolescence and emerging adulthood that may be linked with DEB 

in emerging adulthood. Notably, each of the derived SDoH that emerged in the present 

analyses relate to shared global experiences of social/interpersonal oppression (e.g., 

discrimination, teasing), economic inequities (e.g., financial difficulties, public assistance), 

and environmental context (e.g., neighborhood safety). Consistent with existing hypothesis-

drive research,25,48,56 CIT models identified associations between contextually-relevant 

experiences of teasing (i.e., weight, appearance) and DEBs.25,48,56 The current study also 

revealed several subgroups worth examining further in hypothesis-driven research: (a) 

men who report appearance-based teasing at any frequency and high levels of everyday 

discrimination, (b) emerging adults who report no appearance-based teasing and extreme 

financial difficulties, (c) men and people with another gender who report weight teasing 

less than once a year and low perceived neighborhood safety during adolescence, and (d) 

emerging adults who report experiencing weight teasing at least a few times a year and 

report receipt of public assistance in adolescence. To achieve this aim, future research should 
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measure body image-related teasing, neighborhood safety, and several economic domains 

(financial difficulty, public assistance). In sum, the present findings demonstrate that 

contextual, environmental, economic, and interpersonal SDoH may explain more variability 

in DEB prevalence than socially constructed identities alone; thus, researchers should use 

caution when modeling social identities as proxies for experiences.
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Public Significance Statement:

Disordered eating behaviors are common among young people in the United States 

and have long-term health consequences. This exploratory study identified subgroups 

of young people, characterized by combinations of social inequities (e.g., financial 

difficulties, teasing). Results highlight high-risk subgroups of emerging adults that should 

be examined further in hypothesis-driven research.
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Figure 1. 
Conditional Inference Tree Results for Binge Eating During Emerging Adulthood
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Figure 2. 
Conditional Inference Tree Results for Extreme Unhealthy Weight Control Behaviors 

During Emerging Adulthood
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Table 1.

Description of each of the input variables

Variable Description

Input Variables Measured during both Adolescence (EAT 2010) and Emerging Adulthood (EAT 2018)

Teasing and/or 
Harassment

“How often do any of the following things happen?” Response options included: never, less than once a year, a few 
times a year, a few times a month, at least once a week.

 Race “You are teased or harassed about your race” (test-retest r =0.64)

 Financial situation “You are teased or harassed about your family’s financial situation” (test-retest r =0.61)

 Sexual harassment “You are teased or harassed in a sexual way (e.g., grabbing/pinching, sexual comments, unwanted touching, etc…”) 
(test-retest r =0.64)

 Weight “You are teased about your weight” (test-retest r =0.73)

 Appearance “You are teased about your appearance” (test-retest r=.73)

Neighborhood safety Neighborhood safety was measured with two questions at both measurement occasions: “The crime rate in my 
neighborhood makes it unsafe to go on walks during the [day/night]”. Response options ranged from strongly 
disagree (1) to strongly agree (4). Responses were reverse coded and summed, with higher scores indicating greater 
neighborhood safety, and achieved adequate internal consistency at both EAT 2010 (α=.80) and EAT 2018 (α=.82).

Food insecurity EAT 2010: If participants indicated they had ever been hungry (e.g., Some months but not every month) and 
experienced any compromise to food adequacy (e.g., Sometimes we don’t have enough to eat) in the past 12 months, 
they were categorized as food insecure (test-retest r=.77, test-retest agreement=96%)
EAT 2018: Participants who indicated that they (1) had eaten less than they felt they should because there wasn’t 
enough money and (2) that they were hungry but didn’t eat because there was not enough money for food in the past 
12 months, they were categorized as experiencing food insecurity (test-retest agreement= 81.2%).

Public Assistance “In the past year, did you or any member of your household receive WIC (Women, Infants, and Children Program) 
benefits or SNAP (Supplemental Nutrition Assistance Program or Food Stamp Program) benefits?” Response 
options: no, yes, I don’t know. (test-retest agreement=92.7%)

Input Variables Measured only during Adolescence (EAT 2010)

Race/Ethnicity Response options: (1) White; (2) Black or African American; (3) Hispanic or Latino; (4) Asian American; (5) 
Native Hawaiian or other Pacific Islander; (6) American Indian or Native American; and (7) Other. Due to small 
cell sizes, race/ethnicity was modeled with 5 categories: Asian, Black/African American, Hispanic/Latino, white, and 
Mixed/Other (test-retest agreement = 98–100%).

U.S. Nativity “Were you born in the United States?” Response options: yes, no

Household Language “What language is usually spoken in your home?” Response options: (1) English; (2) A language other than English; 
and (3) English and another language about equally

Highest parental 
education

“How far in school did your [mother/father] go?” Options: (1) less than high school; (2) high school or GED; (3) 
some college or training after high school; (4) college degree; (5) advanced degree; (6) I don’t know. Responses to 
both questions were combined into a single variable, reflecting the highest known level of education that participants’ 
parents attained.

Parental employment “Does your [mother/father]” (1) work full time; (2) work part time; (3) not work for pay; (4) I don’t know

Input Variables Measured only during Emerging Adulthood (EAT 2018)

Gender “Are you…?” Response options: (1) Male, (2) Female, (3) Different identity (test-retest agreement=100%)

Personal income “What is your current yearly income before taxes and deductions? Please do not include the income of others in your 
household.” (1) None; (2) under $5,000 a year; (3) $5,000 – 14,999 a year; (4) 15,000–24,999; (5) $25,000–29,999; 
(6) $30,000–39,999; (7) ≥ $40,000 (r=0.74)

Student Status (1) Not a student (2) Full time (3) part time (4) graduate. Test-retest agreement = 92.0%

Personal Education “What is the highest level of education that you have completed?” Responses ranged from (1) middle school or 
junior high to (8) graduate or professional degree (MS, MBA, MD, PhD, etc). Due to small cell size, responses were 
categorized into five groups: less than high school, high school or GED equivalent, college degree, advanced degree, 
and vocational or other. Test-retest agreement = 92.0%

Living Situation Participants were asked who they lived with the majority of the time during the past year. Categories: alone, with 
roommates, with parents, other. Test-retest agreement = 100%

Work status Participants were asked about their current work status. Categories: full time, part time, unemployed, other. Test-
retest agreement = 83.0%

Hours of work 
(weekly)

“How many hours a week do you currently work for pay?” Categories: 1–19 hours, 20–39 hours, 40 hours, more than 
40 hours (test-retest r =0.89).
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Variable Description

Financial difficulty How difficult is it for you to get by financially right now? (Price, Choi, & Vinokur, 2002). Response options: Not at 
all difficult, Somewhat difficult, Very difficult or can barely get by, Extremely difficult or impossible. Due to small 
cell sizes, response options very difficult or can barely get by and extremely difficult or impossible were merged 
(test-retest agreement=92%).

Everyday 
Discrimination

Participants responded to three questions pertaining to everyday experiences of discrimination, such as being treated 
with less respect or courtesy or receiving poorer service than other people. Response options included: never, less 
than once a year, a few times a year, a few times a month, at least once a year. Everyday discrimination frequency 
ranges between 3–15 (α=0.83, test-retest r =0.69).

Stressful Life Events Participants indicated whether or not they had experienced six stressful life events related to: police activity, physical 
abuse, sexual abuse, violent death of a close friend or family member, or exposure to serious physical violence 
in their environment. Survey items were based on the Life Events Questionnaire and Brief Trauma Questionnaire. 
Responses were summed to represent the number of events experienced (test–retest agreement=85%).

Adverse Childhood 
Experiences

Adverse experiences in childhood (<18 years) were assessed by asking participants about their own experiences of 
physical, emotional, and sexual abuse as well as three questions regarding other dimensions of dysfunction in their 
childhood household. The authors defined participants as exposed to each type of maltreatment using the following 
definitions, informed by the ACEs Scale. Responses were summed to represent the number of events experienced 
(test–retest agreement = 85%).
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Table 2.

Sample Descriptive Statistics on Input Variables Collected in Adolescence and Emerging Adulthood

Variable EAT 2010 EAT 2018

Range N or M % or SD N or M % or SD

Input Variables Measured at Both Time Points

Neighborhood safety 2–8 6.02 1.86 5.88 1.88

Food insecurity

 No 1322 84.3 1185 77.7

 Yes 193 12.7 340 22.3

Public Assistance

 No 723 46.4 1023 67.7

 Yes 465 29.8 370 24.5

 I don’t know 370 23.7 119 7.9

Input Variables Measured during Adolescence

Race/Ethnicity

 Asian 355 22.7

 African American/Black 345 22.1

 Hispanic/Latino/a 274 17.5

 White 366 23.4

 Mixed or other 223 14.3

U.S. Nativity 1312 83.7

Household Language

 English 927 59.2

 Another language 205 13.1

 English + another language 433 27.7

Highest parental education

 Less than high school 167 10.8

 High school or equivalent 224 14.5

 Some college 248 16.0

 Graduated college 326 21.0

 Advanced degree 192 12.4

 I don’t know 392 25.3

Mother Employment

 Full time 646 41.9

 Part time 250 16.2

 Not working for pay 217 14.1

 I don’t know 427 27.7

Father Employment

 Full time 664 47.1

 Part time 131 9.3

 Not working for pay 137 9.7

 I don’t know 479 33.9
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Variable EAT 2010 EAT 2018

Range N or M % or SD N or M % or SD

Input Variables Measured during Emerging Adulthood

Gender

 Male 642 41.3

 Female 900 58.0

 Another Gender 11 0.7

Personal income

 None 162 10.8

 < $5,000/year 209 13.9

 $5,000 - $14,999 384 25.6

 $15,000–29,999 317 21.1

 $25,000–29,999 134 8.9

 $30,000–39,999 148 9.9

 ≥40,000 145 9.7

Student Status

 Not a student 840 54.4

 Full time student 495 32.1

 Part time student 176 11.4

 Graduate student 33 2.1

Personal Education

 Less than high school 89 5.7

 High school or equivalent 445 28.7

 College degree 318 20.5

 Advanced degree 17 1.1

 Vocational or other 680 43.9

Living Situation

 Alone 121 7.7

 With parents 699 44.6

 With roommates 324 20.7

 Other 424 27.0

Work status

 Full time 791 51.2

 Part time 432 28.0

 Unemployed 177 11.5

 Other 145 9.4

Hours of work (weekly)

 1–19 hours 193 16.0

 20–39 hours 431 35.7

 40 hours 397 32.9

 More than 40 hours 186 15.4

Financial difficulty

 Not at all 279 18.4
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Variable EAT 2010 EAT 2018

Range N or M % or SD N or M % or SD

 Somewhat 897 59.3

 Very difficult / Can barely get by 337 22.3

Everyday Discrimination 3–15 6.06 2.98

Stressful Life Events (count) 0–6 0.62 1.13

Adverse Childhood Experiences (count) 0–6 1.01 1.45
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Table 3.

Prevalence and Frequency of Teasing, Harassment, and Discrimination in the EAT 2018 sample

Measurement Occasion
Form of Teasing or Harassment

Frequency of Teasing or Harassment

Never < once a year A few times a year A few times a month At least once a week

EAT 2010

 Race/ethnicity 65.5 15.8 11.2 5.1 2.3

 Financial situation 85.7 8.0 4.2 1.6 0.6

 Sexual harassment 74.5 10.1 7.8 3.4 4.1

 Weight 65.5 13.6 10.2 5.4 5.2

 Appearance 57.3 18.5 12.2 6.5 5.4

EAT 2018

 Race/ethnicity 61.7 17.0 15.6 4.7 1.0

 Financial situation 69.4 12.8 12.1 4.1 1.6

 Sexual harassment 79.3 7.7 9.0 3.0 1.0

 Weight 58.5 12.8 18.2 6.9 3.6

 Appearance 55.7 16.4 18.5 6.3 3.0
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