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Abstract 

Objective: The objective of this study is to examine the association between indicators of social 

adversity, including socioeconomic status and race/ethnicity, and child disordered eating 

behaviors and attitudes. 

Methods: Children ages 8-10 years old (n=183) were recruited from Michigan. Data were 

collected through in-home surveys. The Children’s Eating Attitudes Test (ChEAT-24) measured 

disordered eating attitudes and behaviors in the sample. Cumulative social adversity was 

considered the sum of four binary variables: caregiver race/ethnicity, caregiver education, 

household income, and child-reported food security status. Linear mixed models examined the 

association between social adversity and ChEAT-24 score. 

Results: Children of primary caregivers of color had significantly higher ChEAT-24 scores than 

children of white caregivers (p=0.03). Children who reported food insecurity had significantly 

higher ChEAT-24 scores compared to children who reported food security (p=0.01). Compared 

to children with the lowest social adversity score, children with the highest score had a 4.8-unit 

higher ChEAT-24 score (95% CI 0.3, 9.4), after adjusting for covariates. A significant trend was 

observed for greater social adversity and higher ChEAT-24 score (p-trend = 0.02). 

Conclusion: A linear association was observed between greater social adversity and more 

disordered eating behaviors and attitudes among children in this sample. These findings 

emphasize the need for eating disorder research in children from racial/ethnic minorities and 

socioeconomically disadvantaged populations to support future prevention efforts. 
 
Public significance: Greater exposure to social adversity was associated with more disordered 
eating behaviors among preadolescent children. Given that eating disorders are understudied in 
lower-income and minority racial/ethnic populations, this study highlights the need for additional 
research to better support prevention and treatment efforts among children from 
socioeconomically diverse backgrounds.  
 
Keywords: Food Insecurity, Socioeconomic Factors, Feeding and Eating Disorders, Child, 
Poverty, Public Health, United States 



 3 

 

 

 

Introduction 

Eating disorders in children are a significant public health concern due to their high 

prevalence (Merikangas et al., 2010), elevated mortality (Arcelus et al., 2011), and substantial 

associated costs (Deloitte Access Economics, 2020). Accordingly, understanding the etiology of 

disordered eating behaviors and attitudes in children is critical due to the nature of their growth 

and development and the implications for lifelong risk of full syndrome eating disorders. The 

onset of full syndrome eating disorders is typically preceded by disordered eating attitudes and 

behaviors (e.g. skipping meals, preoccupation with nutritional value of food, and body 

dissatisfaction), which are commonplace among youth (Combs et al., 2013; Shisslak et al., 

1995). Early intervention during childhood could prevent disordered eating behavior and reduce 

the risk of a full syndrome eating disorder later in life. Indeed, research has shown that early 

programming for children can reduce eating disorder attitudes and behaviors, thus reducing full 

syndrome eating disorders (Ciao et al., 2014). Studying antecedents to disordered eating in high-

risk populations could illuminate viable prevention targets. 

Eating disorders remain disproportionately undertreated, understudied, and 

underdiagnosed in individuals facing socioeconomic adversity (Sonneville & Lipson, 2018). 

White, affluent women are overrepresented in eating disorder studies and in the treatment-

seeking population (Halbeisen et al., 2022). However, studies have increasingly shown that 

structurally marginalized racial/ethnic populations and those with socioeconomic adversity are at 

higher risk of disordered eating attitudes and behaviors (Austin et al., 2011; de Souza Ferreira & 

da Veiga, 2008; Gentile et al., 2007; Johnson et al., 2002; Masler et al., 2021; Striegel-Moore et 

al., 1995). 

Factors related to social adversity include race/ethnicity, parental education status, 

household income, and food insecurity. Social adversity can increase exposure to chronic and 

acute stress, also called allostatic load (Christensen et al., 2018; Pak & Kim, 2021; Prior, 2021; 

Whelan et al., 2021). Higher levels of chronic stress or measured allostatic load are associated 

with increased risk of mental illness (Gallagher et al., 2021; Guidi et al., 2021; Reiss et al., 
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2019). Several studies have documented these associations more specifically by analyzing 

individual social adversity factors and disordered eating. 

First, certain structurally marginalized racial/ethnic identities are associated with more 

disordered eating behaviors. In a study of over 16,000 middle school students, Black, 

Hawaiian/Pacific Islander, American Indian/Alaskan Native, or Latino/a students, reported 

higher odds of disordered weight control behaviors (vomiting or laxative use as a form of weight 

control in the past month) compared to their white counterparts (Austin et al., 2011). Additional 

studies have shown similar results of high eating disorder and disordered eating prevalence 

among non-white and low-income adolescents and young adults (de Souza Ferreira & da Veiga, 

2008; Gentile et al., 2007; Rodgers et al., 2017; Striegel-Moore et al., 1995). It is important to 

note that racial categorization is a reflection of oppression, exploitation, and social inequality 

that may co-exist with socioeconomic adversity as a result of systemic racism (Bell et al., 2020; 

Williams et al., 2010). Socioeconomic status captures relevant aspects of social inequality related 

to race/ethnicity, but there are other dimensions. For example, some research has indicated that 

even after taking socioeconomic status into account, certain racial/ethnic health disparities still 

persist, underscoring the independent health effects of racism (Williams et al., 2010). Finally, 

measures of socioeconomic status are not equivalent in meaning across racial/ethnic groups 

(Williams et al., 2010).  

With respect to parental education status, a systematic review showed that higher parental 

education status was associated with greater risk of children’s eating disorders in three of four 

studies reporting this metric (Weissman, 2019). Related to household income, lower income-to-

needs ratio was associated with increased loss of control when eating, a disordered eating 

behavior, in a sample of 60 12-17 year old participants with higher household food insecurity 

(West et al., 2021). Additionally, among a sample of young people (mean age =14.5 years) 

certain weight control behaviors (i.e. use of diet pills or skipping meals) and ideals were more 

prevalent in lower-income boys and girls (Larson et al., 2021). 

Previous studies have also demonstrated an association between food insecurity and more 

eating disorder symptoms (Altman et al., 2019; Hazzard et al., 2020; Masler et al., 2021; Royer 

et al., 2021). In a sample of children and adolescents (n=6077), attempted weight loss and 

unhealthy weight control practices were more common among children with very low food 

security compared to children with high food security (Masler et al., 2021).  
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While each of these factors may uniquely impact health, few studies have examined the 

impact of experiencing multiple forms of social adversity and children’s disordered eating 

behaviors. Limiting analyses to individual factors may underestimate chronic stress and 

associated risks of disordered eating while cumulative sums of social adversity factors could 

show more accurate contextual risks. Accordingly, there is a growing interest in eating disorder 

research that applies an intersectional framework (Burke et al., 2020). Intersectionality theory 

posits that most individuals hold more than one identity, and each identity can influence a 

person’s lived experience independently and jointly with other identities to impact risk and 

protective factors (Burke et al., 2020; Crenshaw, 1989). Social adversity is associated with 

higher chronic stress and mental illness. With individual factors of social adversity associated 

with disordered eating, summation could capture the impact of multiple indicators increasing 

chronic stress and possibly disordered eating behavior. Accordingly, the objective of this study is 

to examine the associations of cumulative social adversity with child disordered eating behaviors 

and attitudes. 

 

Methods 

A sample of children ages 8-10 years old (n=195) from low-income families were 

recruited from Southeast Michigan in 2018-2019. Families were recruited from community 

health clinics, social service agencies, and UMhealthresearch.org, an online database connecting 

prospective research participants to research studies. Eligibility criteria included having a 

primary female caregiver who was English-speaking, a child between the ages of 8-10 years old, 

and household income ≤200% of the federal poverty level. Most primary female caregivers were 

mothers, but we do not have an estimate of this percentage. Primary female caregivers completed 

a survey about their household characteristics and health behaviors, which was sent 

electronically through Qualtrics prior to an in-home study visit. During the study visit, children 

completed a survey about their own characteristics and health behaviors, under the supervision of 

a trained research assistant. Twelve children were excluded because of missing responses to the 

key variables included in this study. The final analytic sample included 183 children. Families 

received $30 US dollars as compensation for their baseline visit, while children were able to pick 

from a selection of small toys. Data collection for this study was approved by the University of 

Michigan Medical School Institutional Review Board (IRBMED).  
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Children’s Eating Attitudes Test (ChEAT-24) 

The primary outcome was the total ChEAT-24 score, which children completed as part of 

the in-home survey. The ChEAT-24 is a derivative of the ChEAT-26, a 26-item questionnaire 

adapted from the adult version called Eating Attitudes Test (EAT-26) (Garner et al., 1982; 

Maloney et al., 1988; Smolak & Levine, 1994) to be more comprehensible by children. The 

questionnaire is designed to assess eating attitudes and behaviors and recognize abnormalities 

and potentially pathological behaviors (Smolak & Levine, 1994). The questionnaire consists of 

26 questions with response options of ‘never,’ ‘rarely,’ and ‘sometimes’ each scored as zero, 

‘often’ scored as one, ‘usually’ scored as two, and ‘always’ scored as three. Recent literature 

suggests higher reliability when two questions (number 19 and 25) are removed from the total 

ChEAT-26, resulting in a ChEAT-24 (Lommi et al., 2020). Question number 19 and 25 have 

been found to correlate negatively with total ChEAT scores (Murphy et al., 2019), therefore the 

ChEAT-24 is used in this study.  

The ChEAT-24 total scores can range from 0.0 to 72.0, with higher scores indicating 

more disordered eating attitudes and behaviors. This questionnaire has high validity and 

reliability in several populations (Lommi et al., 2020; Murphy et al., 2019; Smolak & Levine, 

1994). For reference, a ChEAT-24 or ChEAT-26 score of 20.0 or greater has been considered 

elevated disordered eating (Colton et al., 2007; Murphy et al., 2019); however, there is no widely 

agreed upon cutoff for children (Lommi et al., 2020). 

 

Social Adversity Score 

In this study, the social adversity score is defined as a sum of measured acute and chronic 

stressors representing social determinants of health that serve as a proxy of overall adversity 

faced. These factors include racial and socioeconomic adversity, referred to hereafter as social 

adversity. A cumulative social adversity score was created using the following indicators: 

primary female caregiver race/ethnicity (caregivers of color vs. non-Hispanic white), household 

income (≤130% of the federal poverty line vs. >130% of the federal poverty line), child-reported 

food security status (food insecure vs. food secure), and primary female caregiver education 

level (no college vs. any college). These indicators were dichotomized with caregivers of color, 

≤130% of the federal poverty line, food insecurity, and lower primary female caregiver 
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education scored as one. Each variable was selected because of evidence suggesting its 

association with higher chronic and acute stress (Christensen et al., 2018; Pak & Kim, 2021; 

Prior, 2021; Whelan et al., 2021). Our summation approach is similar to that used in other 

psychological fields; specifically, previous studies have summed life stressors (Mayer et al., 

2019), genetic risk alleles (Shabana et al., 2018), or adverse childhood experiences (Dube et al., 

2003) to show associations with a health outcome.  

Food security was measured using a new, validated child-reported measure that asked 

questions about a child’s frequency of experiences with food insecurity (Fram et al., 2013; 

Landry et al., 2019). We considered a score of two or more to be indicative of food insecurity, 

similar to prior studies (Landry et al., 2019). Race/ethnicity was dichotomized because of sample 

size limitations; the caregivers of color category includes Black or African American (n=48), 

Hispanic (n=3), Middle Eastern/North African (n=1), Asian (n=2), Multi-racial/multiethnic (n=9) 

and other (n=9). 

Female caregiver race/ethnicity was used because we hypothesize that caregiver 

race/ethnicity is more strongly correlated with results of structural racism faced by the household 

compared to child race/ethnicity, such as housing discrimination, incarceration, or hiring 

discrimination (Shonkoff et al., 2021). Caregiver race/ethnicity might also better represent race-

related experiences that a child might experience vicariously from a parent’s lived experience 

(Heard-Garris et al., 2018; Shonkoff et al., 2021). Additionally, race/ethnicity is used as a proxy 

measurement for the adversity of institutionalized racism and marginalization. Federal poverty 

level was calculated based on the 2019 U.S. Federal Poverty Guidelines (U.S. Department of 

Health and Human Services, 2019) using participants household size and household income. The 

cut-off of 130% of the federal poverty level was utilized because it is the percentage associated 

with eligibility for the Supplemental Nutrition Assistance Program (SNAP). SNAP is a federal 

program designed to help low-income individuals purchase food (Nestle, 2019). These variables 

were then summed to create an overall score, ranging from zero to four. A higher score indicated 

greater household social adversity.  

 

Statistical Analysis 

Descriptive statistics were calculated for the children in the sample. Tetrachoric 

correlation coefficients were calculated between each indicator variable in the social adversity 
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score. We fit linear mixed models to examine the association between the cumulative social 

adversity score and mean ChEAT-24 score, both unadjusted and adjusted for child’s age and 

gender. Unadjusted linear mixed models were used to calculate statistical significance of mean 

ChEAT-24 by each social adversity factor independently. Additionally, linear mixed models 

were used to calculate statistical significance in social adversity score and ChEAT-24 score by 

the number of participating children in each household. Each model included a random intercept 

for household identifier to account for clustering within households with multiple children 

participating in the study. We examined a test for linear trend by including the social adversity 

score as an ordinal variable. Statistical analysis was conducted using SAS Statistical Software 

package version 9.4.  

 

Results 

In the analytic sample, the mean age was 9.0 years (SD: 0.8) and 54.6% were girls (Table 

1). This sample consisted of 134 households with one reported child (n=134), 23 households 

with two reported children (n=46 children), and one household with three reported children 

(n=3). There was no statistically significant difference in mean ChEAT-24 score by number of 

participating children in households (p=0.33) or in social adversity score by number of children 

in each household (p=0.86).  

With respect to primary female caregiver characteristics, 39.3% of caregivers identified 

as caregivers of color, 15.3% reported no college education, and 59.6% reported their household 

income was at or below 130% of the poverty level. The prevalence of food insecurity was 56.8% 

as reported by children. The tetrachoric correlation coefficients between each indicator variable 

ranged from 0.18 to 0.54 suggesting that there is some relation between the components of the 

social adversity score, but they are generally distinct constructs.  

The mean ChEAT-24 score of the sample was 5.2 (SD: 6.3) with a median value of 3.0 

and range of 0.0 to 36.0. Children of caregivers of color had significantly higher ChEAT-24 

scores than children of white caregivers (p=0.03). Children who reported food insecurity had 

significantly higher ChEAT-24 scores compared to children who reported food security 

(p=0.01). Mean ChEAT-24 scores were not significantly different by child age, child gender, 

primary female caregiver education status, or household income (p>0.05). 
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The associations between social adversity and children's disordered eating scores are 

shown in Table 2. Approximately 13.7% of the sample had a social adversity score of 0.0, 

33.9% had a social adversity score of 1.0, 26.2% had a social adversity score of 2.0, 20.2% had a 

social adversity score of 3.0, and 6.0% had the highest possible social adversity score of 4.0. In 

the adjusted model on average, compared to children with the lowest social adversity score, 

children with the highest social adversity score had a 4.8-unit higher (95% CI 0.3, 9.4) ChEAT-

24 score. Additionally, on average, compared to children with the lowest social adversity score, 

children with social adversity score of 3.0 had a 3.4 (95% CI 0.2, 6.6) unit higher ChEAT-24 

score. The difference between the lowest social adversity score and a score of 1.0 or 2.0 was not 

statistically significant. There was a significant trend observed for greater social adversity scores 

and higher mean ChEAT-24 scores (p-trend=0.02) in the adjusted model. 

 

Discussion 

In this sample of children, greater social adversity was associated with more disordered 

eating behaviors and attitudes. These findings have important implications because childhood 

disordered eating behaviors can predict future full syndrome eating disorders (Combs et al., 

2013; Herle et al., 2020; Shisslak et al., 1995). Additionally, eating disorders are being seen at an 

increasing rate in adolescent girl’s emergency room visits (Radhakrishnan et al., 2022). 

Disordered eating attitudes and behaviors are also harmful alone, regardless of potential for full 

syndrome eating disorders later in life (Shisslak et al., 1995).  

Findings from the present study should be interpreted within the context of the other 

studies of multiple social adversity indicators and disordered eating behaviors. A recent 2021 

study indicated that more socioeconomic disadvantage measured by a metric of neighborhood 

disadvantage (unemployment, poverty, education, and housing quality measures (Kind & 

Buckingham, 2018)) was associated with more disordered eating behavior in girls ages 8-17 

(Mikhail et al., 2021). Further, in a sample modeling eating disorder behaviors and attitudes in 

girls ages 9 -21 years old over time, receiving public assistance and Black race was associated 

with higher initial disordered eating behaviors and attitudes (Bodell et al., 2018). 

While race/ethnicity and food insecurity categories had significantly different mean 

ChEAT-24 scores when stratified, poverty level categories and parental education status did not. 

For reference, the caregivers of color category includes Black or African American (n=48), 
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Hispanic (n=3), Middle Eastern/North African (n=1), Asian (n=2), Multi-racial/multiethnic (n=9) 

and other (n=9). This suggests that race/ethnicity and food insecurity may have more of an 

impact on total ChEAT-24 scores than other factors of social adversity. Individual factors may 

not have statistically significant relationships with disordered eating behaviors and attitudes, but 

the cumulative sum of multiple facets of one’s identity could. Additionally, children in our 

sample with a social adversity score of one or two did not have significant differences in 

ChEAT-24 scores compared to those with a score of zero, but scores of three or four did. This 

could further indicate cumulative social adversities impacting disordered eating more so than 

individual factors alone and suggest the existence of an additive intersectional process. 

Our analysis builds on the growing evidence that counters the “white, affluent, female” 

eating disorder and disordered eating stereotype (Gordon et al., 2002). Studying the factors 

associated with disordered eating in individuals who do not match this stereotype is important for 

the development of prevention and treatment measures for demographically diverse populations. 

The demographic distribution of treatment-seeking individuals does not align with eating 

disorder prevalence among the population (Swanson et al., 2011). Furthermore, individuals with 

higher socioeconomic status have higher odds of recognizing a need for treatment and receiving 

treatment compared to their lower socioeconomic status counterparts in a sample of 1747 

individuals (Sonneville & Lipson, 2018). By further emphasizing individuals facing racial and 

socioeconomic adversity as a priority population, treatment and intervention methods can be 

improved. 

Our study has several limitations. First, our sample size is small, and all children were 

recruited from English-speaking, low-income families from one geographic region in the United 

States. This limits our study’s generalizability to populations outside of this subset. The inclusion 

criterion of English speaking might also eliminate individuals experiencing further 

socioeconomic disadvantages from xenophobia and structural barriers. Second, the ChEAT-24 

overall score does not distinguish between specific types of eating disorder behaviors and 

attitudes (e.g., binge eating, restrictive eating, body dissatisfaction, etc.), so we cannot say which 

specific types of attitudes or behaviors are more common among children with more social 

adversity. Thirdly, we dichotomized race/ethnicity because of our small sample size, but 

recognize some meaning is lost in the collapsing of racial/ethnic identities into categories. 

Additionally, this present study looks at cumulative social adversity, rather than interactions 
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because of sample size limitations. As such, the extent to which several identities may interact to 

impact risk of disordered eating behavior cannot be discerned. Further, data are cross-sectional; 

therefore, we are unable to examine how social adversity contributes to disordered eating 

trajectories and the onset of eating disorders throughout adolescence. Finally, in the context of 

social adversity, the ChEAT-24 metric could capture behavior like dietary restraint from food 

insecurity that is not motivated by shape or weight concern (Middlemass et al., 2021). Although 

harmful and concerning, this behavior might not reflect disordered eating, but would be captured 

as such through our analysis. This could overestimate reported disordered eating behaviors and 

attitudes. Future studies may want to investigate these associations with longitudinal data in a 

larger sample size. Strengths include the inclusion of multiple types of social adversity faced by 

the same individual and the use of the ChEAT-24 metric as a comprehensive and validated 

indicator of disordered eating behaviors and attitudes.  

These findings emphasize the need for eating disorder research in children from 

racial/ethnic minorities and socioeconomically disadvantaged populations to support future 

prevention efforts, which could reduce future risks of disordered eating behavior in children. 

Additionally, future work should focus on obtaining a large sample size to enable exploration of 

intersectionality theory by testing the interaction of multiple social adversity characteristics and 

risk of disordered eating behavior (Burke et al., 2020; Crenshaw, 1989). Other social adversity 

factors could be explored such as zip code, gender orientation, sexual orientation, and other 

material insecurities (e.g., housing, health care, transportation). Maximizing prevention efforts 

against disordered eating and future full syndrome eating disorders requires successful 

identification of a multitude of risk factors in order to tailor interventions to those at greatest risk. 

Clinicians could consider screening social adversity risk factors in light of risk for mental illness, 

disordered eating, and eating disorders. This could promote early intervention and also 

contextualize clinical presentations of disordered eating. Understanding social adversity could 

also promote realistic and compassionate treatment approaches for patients. 
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Table 1: Mean Children’s Eating Attitudes Test (ChEAT-24) scores by sociodemographic 

indicators among children from Southeast Michigan 

 

 n % or Mean (SD†) 

Mean 
ChEAT-24 

score SE‡ P-value§ 
Child demographic factors      
Child age 183 9.0 (0.8) 5.2 0.5 0.18 
Child gender     0.64 

Boy 83 45.4 4.9 0.7  
Girl 100 54.6 5.4 0.6  

Social adversity indicators          
Primary female caregiver 
race/ethnicity     0.03 

Non-Hispanic white 111 60.7 4.4 0.5  
Caregivers of color 72 39.3 6.5 0.8  

Primary female caregiver 
education     0.42 

Any college 155 84.7 5.3 0.5  
No college 28 15.3 4.3 1.0  

Household income     0.32 
Above 130% of federal 

poverty level 74 40.4 4.6 0.7  
130% of federal poverty 

level and below 109 59.6 5.6 0.6  
Child food insecurity     0.01 

No 79 43.2 3.9 0.6  
Yes 104 56.8 6.2 0.7  

 
† - SD= Standard Deviation  
‡ - SE= Standard Error 
§ - P-value calculated through unadjusted linear mixed models to account for clustering in households. 
¶ - Caregivers of color category includes Black or African American (n=48), Hispanic (n=3), Middle Eastern/North 
African (n=1), Asian (n=2), Multi-racial/multiethnic (n=9) and other (n=9). 
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Table 2: Association of social adversity score with Children’s Eating Attitudes Test (ChEAT-

24) score among children from Southeast Michigan  
 

  
Number of 
social adversity 
risk factors 

  
n 

  
% 

Mean 
ChEAT-24 

score 

Unadjusted Adjusted†  

𝛽𝛽‡ 
 95% CI 

𝛽𝛽‡ 
 95% CI§ 

0 25 13.7 2.7 0 x 0 x 
1 62 33.9 5.0 2.3 -0.6, 5.2 2.2 -0.7,5.1 
2 48 26.2 5.8 3.0 -0.1, 6.0 2.9 -0.2, 6.0 
3 37 20.2 5.8 3.2 0.0, 6.4 3.4 0.2, 6.6 
4 11 6.0 7.4 4.9 0.4, 9.4 4.8 †† 0.3,9.4 

Trend ¶      p=0.03   p=0.02  
 
† - The adjusted model accounts for child age and child gender. 
‡ - Linear mixed model 
§ - CI= Confidence Interval  
¶ - Test for linear trend: social adversity score as an ordinal variable in a linear mixed model. 
†† - Sample interpretation of 𝛽𝛽 = On average, compared to children with the lowest social adversity score, children 
with the highest social adversity score had a 4.8-unit higher (95% CI 0.3, 9.4) ChEAT-24 score after adjusting for 
covariates. 




