
UCSF
UC San Francisco Previously Published Works

Title

Self-reported eating disorders and sleep disturbances in young adults: a prospective cohort 
study.

Permalink

https://escholarship.org/uc/item/0wh7n1pt

Journal

Eating and Weight Disorders: studies on anorexia, bulimia and obesity, 26(2)

Authors

Nagata, Jason
Thurston, Idia
Karazsia, Bryan
et al.

Publication Date

2021-03-01

DOI

10.1007/s40519-020-00888-6
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0wh7n1pt
https://escholarship.org/uc/item/0wh7n1pt#author
https://escholarship.org
http://www.cdlib.org/


Self-Reported Eating Disorders and Sleep Disturbances in 
Young Adults: A Prospective Cohort Study

Jason M. Nagata, M.D., M.Sc.1, Idia B. Thurston, Ph.D.2, Bryan T. Karazsia, Ph.D.3, Daniel 
Woolridge, M.D., M.P.H.1, Sara M. Buckelew, M.D., M.P.H.1, Stuart B. Murray, Ph.D.4, Jerel P. 
Calzo, Ph.D., M.P.H.5

1Department of Pediatrics, University of California San Francisco, San Francisco, CA

2Department of Psychological & Brain Sciences, Texas A&M University, College Station, TX

3Department of Psychology, The College of Wooster, Wooster, OH

4Department of Psychiatry, University of California San Francisco, San Francisco, CA

5Division of Health Promotion & Behavioral Science, School of Public Health, San Diego State 
University, San Diego, CA

Abstract

Purpose—To evaluate the prospective association between eating disorders, disordered eating 

behaviors, and sleep disturbances in young adults.

Methods—We used prospective cohort data of young adults ages 18–26 from the National 

Longitudinal Study of Adolescent to Adult Health (N=12,082). Self-reported exposures of interest 

(at 18–26 years) included 1) an eating disorder diagnosis proxy; disordered eating behaviors such 

as 2) restrictive eating behaviors including fasting/skipping meals, 3) compensatory behaviors 

including vomiting, laxatives/diuretics, or weight loss pills; and 4) loss of control/overeating. Self-

reported sleep disturbances at seven-year follow-up included trouble falling or staying asleep.

Results—In negative binomial regression models, all four exposures predicted both sleep 

disturbance outcomes at seven-year follow-up, when adjusting for demographic covariates and 

baseline sleep disturbances. When additionally adjusting for baseline depressive symptoms, the 

associations between eating disorder diagnosis proxies and trouble falling (incidence rate ratio 
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[IRR] 1.24; 95% CI 1.05–1.46) and staying (IRR 1.16; 95% CI 1.01–1.35) asleep remained 

statistically significant; however, the associations between eating behaviors and sleep disturbances 

were attenuated.

Conclusions—Eating disorders in young adulthood predict sleep disturbances at seven-year 

follow-up. Young adults with eating disorders or who engage in disordered eating behaviors may 

be assessed for sleep disturbances.

Level III—Evidence obtained from well-designed cohort or case-control analytic studies.

Keywords

eating disorder; disordered eating; young adult; sleep; binge eating; overeating; loss of control; 
dietary restriction; bulimic episodes; purging; depression

Introduction

Eating disorders (EDs; i.e., anorexia nervosa, bulimia nervosa, binge eating disorder) affect 

approximately 2% of adults in the US [1]. EDs are often lifelong conditions that are difficult 

to treat and are associated with substantial physical and mental health comorbidity. 

Engagement in disordered eating behaviors (DEB; e.g., restrictive eating behaviors, 

compensatory behaviors, or loss of control/overeating) is more common than EDs [1] and is 

associated with the development of ED and other adverse health conditions, including sleep 

disturbances [2]. In contrast, sleep disturbances, such as difficulty initiating sleep, difficulty 

maintaining sleep, and waking earlier than usual, affect approximately 27% of adults in the 

US [3].

ED symptomatology is associated with initial and mid-sleep disturbances [4], with the 

degree of sleep disturbance appearing proportional to the severity of ED symptomatology 

[5]. The mechanisms underpinning the association between sleep disturbances and ED/DEB 

risk are complex, and likely involve an interplay of neurological and endocrine regulation 

(i.e., leptin, orexin, ghrelin) associated with malnutrition, disrupted eating, weight cycling, 

and co-occurring mental health and environmental stressors (e.g., depression) [2]. Sleep 

disturbances are strongly related to depression [6, 7] and there is high comorbidity between 

EDs and depression [2]. The association between ED/DEB and sleep disturbance may be 

particularly salient during the young adult period (18–26 years old), as this developmental 

period is often characterized by considerable opportunities and life transitions that can 

introduce numerous stressors (e.g., starting college, moving out of the family home, pressure 

to become financially independent and/or experiencing financial hardship) that likely 

increase vulnerability for DEB, ED, and sleep disturbance [1].

While studies suggest that persistence of poor sleep predicts severity of eating disorder 

symptoms [8–10], there is limited large-scale, long-term, prospective research examining the 

directional relationship from eating disorder symptoms to sleep disturbance. Given the 

possible bidirectional intersection between sleep disturbance and EDs [11–13], it is 

important to investigate the understudied research area of how eating disorder symptoms 

may be prospectively associated with sleep disturbances. For instance, the Minnesota 

starvation experiments showed that a state of semi-starvation can lead to sleep disturbances, 
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raising the notion that malnutrition may impact sleep [14]. Importantly, few systematic 

studies have examined this possibility. Furthermore, prospective longitudinal research can 

aid in demonstrating the directionality of associations between types of ED/DEB at baseline 

and subsequent sleep disturbance, while adjusting for baseline sleep disturbance. While one 

study has demonstrated this direction with two-year follow-up [4], others have had mixed 

findings [2]. Demonstrating persistent associations for longer follow-up periods can 

contribute to evidence demonstrating the long-term health consequences of ED/DEB. In 

addition, it is important to delineate the contribution of co-occurring health conditions which 

also impact sleep, such as depressive symptoms. The goal of this study is to evaluate the 

association between ED, DEB, and sleep disturbance in a US nationally representative 

sample of young adults, and explore the contributing role of depressive symptoms to the 

associations.

Methods

Study population

We conducted secondary analysis of data from the National Longitudinal Study of 

Adolescent to Adult Health. Specifically, data from participants from Wave III (young adults 

ages 18–26, n = 14,322) who were followed into Wave IV (ages 24–31) were examined. The 

original Wave I sample of this study was nationally representative with respect to ethnicity, 

region, size, type, and urbanicity of students from high schools and middle schools (n = 80) 

throughout the United States. For the current analyses, participants enrolled at Wave III who 

were lost to follow-up at Wave IV and participants with missing data on primary variables 

were excluded (n = 2,240). Additional information about study design has already been 

published [13]. The Institutional Review Board of the University of North Carolina approved 

all data collection and storage procedures.

Measures

Exposure Variables (Wave III)

Proxies of Eating Disorder Diagnosis: Participants were asked, “Have you ever been told 

by a doctor that you have an eating disorder, such as anorexia nervosa or bulimia?” Those 

that responded “yes” were categorized as having a diagnosed ED similar to prior studies [1].

Eating behaviors: Participants who indicated they were trying to lose weight or stay the 

same weight were asked, “Which of the following things did you do during the past seven 

days in order to lose weight or stay the same weight?” Response options included 1) fasting 

or skipping meals, 2) making yourself throw up, 3) laxatives, 4) diuretics, or 5) taking 

weight loss pills. Restrictive eating behaviors were defined as fasting or skipping meals 

whereas compensatory behaviors were defined as making yourself throw up or taking 

laxatives, diuretics, or weight loss pills, similar to prior studies [1, 16]. The eating behavior 

questions were adapted from validated behavior measures such as the Adolescent Health 

Survey and similar to Project Eating Among Teens [1, 17]. The time frame of the questions 

was seven days to be consistent with the seven-day time frame of other validated questions 

in the Add Health survey on nutrition and physical activity.
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Overeating or loss of control eating: Consistent with prior secondary analysis with this 

data [16], overeating/loss of control eating was defined as present when individuals self-

reported that they have “eaten so much in a short period of time that [they] would have been 

embarrassed if others had seen them do it” or who indicated that they have “been afraid to 

start eating because they thought they wouldn’t be able to stop or control your eating” in the 

past seven days [18]. These questions were adapted from validated eating behavior measures 

such as in the Adolescent Health Survey and similar to Project Eating Among Teens (89% 

agreement) [1, 17].

Outcome measures (Wave IV, seven-year follow-up)

Proxies of Sleep Disturbances—Trouble falling asleep was based on a response to the 

interview question, “Over the past four weeks, how often did you have trouble falling 

asleep?” Trouble staying asleep was based on a response to the interview question, “Over 

the past four weeks, how often did you have trouble staying asleep through the night? For 

example, you woke up several times at night or woke up earlier than you planned to.” 

Response options for both questions included: 0) never in the past four weeks, 1) less than 

once a week, 2) 1 or 2 times a week, 3) 3 or 4 times a week, and 4) 5 or more times a week 

as have been previously reported and published [19]. At baseline, “trouble falling or staying 

asleep” was combined into one question.

Covariates

Depression—A nine-item version of the Center for Epidemiologic Studies-Depression 

Scale (CES-D) [20] was used to assess depressive symptomatology during Wave III. 

Respondents indicated how often nine statements related to depression had occurred during 

the previous 7-day period. The CES-D sleep item “my sleep was restless” was not retained 

in the scale score used in this analysis.

Age, sex, and race/ethnicity size were recorded based on self-report [15]. Household income 

and parents’ highest education was based on self-report from the baseline parent interview. 

Gaussian normal regression imputation method was used to impute household income for 

the parents who either refused to answer the questions or stated they did not know. Body 

mass index (BMI) was based on interviewer-measured height and weight (BMI = weight/

height2).

Statistical analysis

We analyzed data using STATA 15.0, setting statistical significance threshold set at a two-

sided alpha of 0.05. We incorporated Add Health’s pre-constructed sample weights for all 

analyses to yield nationally representative estimates. Given the approximate negative 

binomial distribution of the sleep outcome count variables, we used negative binomial 

regression for regression analyses [21]. Negative binomial regression analyses were used to 

identify associations with sleep (trouble falling and staying asleep at seven-year follow-up) 

as the dependent variables, and ED/DEBs as the independent variables, adjusting for age, 

sex, race/ethnicity, household income, parents’ highest education, body mass index, and 

baseline self-reported sleep disturbances, with or without baseline depression. BMI is linked 

to both EDs and sleep disturbance and is adjusted for as a potential confounder [2]. 
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Depression is an important covariate to consider when assessing the relationship between 

ED and sleep disturbance, given that sleep disturbance is strongly related to depression [2], 

and the comorbidity between ED and depression [22]. Negative binomial regression 

coefficients were transformed to incidence rate ratios [21]. Sensitivity analyses were 

conducted with slightly modified independent variables, such as eating disorder diagnosis 

proxies with specific eating behaviors (restrictive eating, compensatory, and overeating/loss 

of control) and specific eating behaviors excluding those with eating disorder diagnosis 

proxies.

Results

Demographic and descriptive characteristics for the analytic sample are presented in Table 1. 

Prospective associations between indices of disordered eating and the two sleep disorder 

constructs are reported in Table 2. While controlling for demographics, proxies of an ED 

diagnosis and reports of all disordered eating behaviors were all associated with both self-

reported sleep disturbance outcomes. An ED diagnosis proxy (versus no ED diagnosis 

proxy) was associated with a 36% increase (95% confidence interval: 16%–59%) for each 

category of trouble falling asleep. When baseline depression was added to the model, 

baseline depression was also significantly associated with difficulties falling asleep and 

staying asleep. In the context of depression, incidence rate ratios for DEBs were attenuated 

and not independently significantly associated with self-reported sleep disturbance 

outcomes, with the exception of restrictive eating behaviors and difficulty falling asleep 

whose association remained statistically significant. The associations between ED diagnosis 

proxy and subsequent sleep outcomes remained statistically significant even when adjusting 

for depression and demographic covariates.

In sensitivity analyses, participants with an ED diagnosis proxy who engaged in restrictive 

eating had significant difficulties falling asleep, but there were not significant associations 

with other specific disordered eating behaviors among participants with an ED diagnosis 

proxy (Appendix A). When participants with an ED diagnosis proxy were excluded from the 

analyses, the association between restrictive eating behaviors and difficulty falling asleep 

was attenuated but other associations were similar.

Discussion

Sleep disturbance has been associated with DEBs and ED diagnoses among adult 

populations, with limited research examining this relationship over time among young 

adults. Young adulthood is a particularly critical period in the life course when stressors 

abound due to numerous life changes [23] and it is a time when issues relating to EDs and 

sleep disturbance may be particularly salient [1, 2]. Thus, the current study prospectively 

examined the associations between ED diagnosis proxy, disordered eating behaviors, and 

self-reported sleep disturbance (i.e., trouble falling asleep and trouble staying asleep) among 

18 to 26 year olds, while accounting for contributions of baseline depressive symptoms.

Broadly, our findings reveal a prospective relationship between ED diagnosis proxies and 

subsequent self-reported sleep disturbances seven years later. Prior research suggests that 
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persistence of poor sleep predicts severity of ED symptoms [8, 9]. For instance, poor sleep 

quality has been shown to be associated with disinhibited eating [11, 12] and emotional 

overeating [12]. However, the relationship between eating disorder symptoms and sleep may 

be bidirectional. Yet, there is a dearth of research examining ED symptoms predicting poor 

sleep and thus this remains a gap in the literature. One prior study showed that disordered 

eating behaviors predicted difficulties initiating and maintaining sleep at one- and two-year 

follow-up [4], and our current study extends these findings to seven-year follow-up. In terms 

of specific disordered eating behaviors, we found that restrictive eating behaviors, 

compensatory behaviors, and overeating/loss of control eating were prospectively associated 

with self-reported sleep disturbances. This is in accord with prior literature demonstrating 

sleep disturbances among clinical samples with anorexia nervosa which often involves 

restrictive eating behaviors [2]. Furthermore, prior literature has reported an association 

between bulimic behaviors and sleep disturbance at two-year follow-up [4], similar to our 

finding of an association between compensatory behaviors and sleep disturbances at seven-

year follow-up. Other samples have found an association between sleep quality with 

overeating among toddlers [12].

Interestingly, even after accounting for sociodemographics and baseline depressive 

symptoms, the relationship between ED diagnosis proxies and self-reported sleep 

disturbance remained. Controlling for baseline depression attenuated the relationship 

between disordered eating behaviors and overeating/loss of control and self-reported sleep 

disturbances. There is strong evidence demonstrating the effects of sleep on depression [6, 

7]; however, the literature examining depression as a predictor of sleep is more sparse and 

thus worthy of investigation given possible bidirectional relationships. One prior study found 

that depression fully mediated the positive association between binge frequency among 

individuals with binge eating disorder and insomnia symptoms [24]. Furthermore, a 

bidirectional link between eating behavior and sleep has been hypothesized. Further 

understanding the complex relationships among these variables is an important area for 

future research.

These findings accord with previous literature documenting a relationship between ED 

psychopathology and sleep disturbances [4, 5, 25], although they add to the current evidence 

base by (i) using a longitudinal cohort study design of a large, nationally representative 

sample of US young adults, (ii) extending the length of follow-up, (iii) delineating specific 

dimensions of ED psychopathology and self-reported sleep disturbances, and (iv) controlling 

for potentially salient confounders.

However, there are some limitations to consider. First, all measures used in this project, 

including eating behaviors and sleep disturbances, were based on self-report of a few or 

single items, which is subject to reporting bias. Second, due to the design of the Add Health 

survey, we were unable to measure the severity or duration of reported DEBs. The presence 

of ED psychopathology was not measured at follow-up, and thus we were unable to 

investigate whether self-reported sleep disturbances also predict eating disorder diagnosis 

proxies and disordered eating at follow-up and we cannot delineate whether the association 

between disordered eating and self-reported sleep disturbances at follow-up reflects a 

residual effect of disordered eating, or the impact of ongoing disordered eating. Third, 
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White, female participants with higher socio-economic status were more likely to be 

retained at follow-up which could lead to selection bias (Appendix B). Fourth, although we 

controlled for a number of potential confounders including age, biological sex, race, 

ethnicity, household income, parental education, body mass index, and baseline depression, 

there is the possibility for unmeasured confounders (e.g., anxiety (or some other variable) 

that may be driving or contributing to these associations). Given the observational nature of 

the data we cannot establish causality.

Notwithstanding, the current study is novel in illustrating the prospective association 

between a wide array of eating-related disturbances and sleep quality among young adults, 

while controlling for depression and sociodemographic variables. This adds to the literature 

demonstrating the short- and long-term detrimental impact of eating disorders and 

disordered eating on health outcomes spanning nearly every organ system [26, 27]. Findings 

suggests that people caring for young adults with EDs and DEBs may consider assessing for 

sleep function. Further research considerations to explore possible mechanisms 

underpinning the robust relationship between ED psychopathology and sleep disturbances, 

and their temporal interaction are needed. Future investigations in this area could examine 

clinical ED samples, with inclusion of clinical assessment of all ED diagnoses and severity 

of eating pathology. Overall, the robustness of our findings highlight the unique 

contributions of EDs and DEBs to sleep disturbances even after accounting for depression.
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Appendix

Appendix A.

Prospective associations between proxies of eating disorder diagnosis with certain eating 

behaviors, eating behaviors in the absence of eating disorder diagnosis proxies, and sleep 

disturbance constructs, adjusted for demographic and socio-economic covariates
a

Adjusted for covariates
a

Adjusted for covariates and depression
a

Falling Asleep Staying Asleep Falling Asleep Staying Asleep

IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI)

Eating disorder diagnosis 
proxies with specific 
behaviors
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Adjusted for covariates
a

Adjusted for covariates and depression
a

Falling Asleep Staying Asleep Falling Asleep Staying Asleep

IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI)

 Eating disorder with 
restrictive eating behaviors

1.81 (1.42–
2.29)***

1.27 (0.94–1.72) 1.53 (1.17–2.02)** 1.12 (0.80–1.57)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

 Eating disorder with 
compensatory behaviors

1.43 (0.98–2.10) 1.17 (0.75–1.81) 1.21 (0.74–1.96) 1.01 (0.61–1.67)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

 Eating disorder with 
overeating/loss of control

1.28 (0.81–2.04) 1.18 (0.83–1.68) 1.10 (0.58–1.77) 1.05 (0.72–1.52)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

Disordered eating behaviors, excluding participants with eating disorder 
diagnosis proxies

 Restrictive eating 
behaviors

b 1.14(1.05–1.24)** 1.10 (1.01–
1.20)*

1.07 (0.99–1.17) 1.05 (0.96–1.14)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

 Compensatory behaviors
c

1.14 (1.01–1.28)* 1.17 (1.04–
1.31)*

1.08 (0.96–1.21) 1.13 (1.00–1.27)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

 Overeating/loss of control 
eating

1.21 (1.09–
1.34)***

1.20 (1.09–
1.32)***

1.09 (0.97–1.21) 1.11 (1.00–1.23)

  Depression 1.04 (1.04–
1.05)***

1.03 (1.03–
1.04)***

a
All models adjusted for age, race/ethnicity, biological sex, household income, parental education, body mass index, and 

baseline sleep disturbances.
b
Restrictive eating behaviors include fasting or skipping meals

c
Compensatory behaviors include vomiting, laxatives, diuretics, or weight loss pills for weight loss

IRR=Incidence rate ratio
*
p<0.05

**
p<0.01

***
p<0.001

Appendix B.

Comparison of characteristics of participants in the National Longitudinal Study of 

Adolescent to Adult Health at Wave III who were included versus excluded
a

Included Excluded p

N=14,322 12,082 2,240

Mean ± SD / % Mean ± SD / %

Age (years) 21.96 ± 1.76 22.17 ± 1.80 <0.001
b

Biological sex <0.001
c
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Included Excluded p

N=14,322 12,082 2,240

Mean ± SD / % Mean ± SD / %

 Female 44.2% 54.4%

 Male 55.8% 45.6%

Race/Ethnicity <0.001
c

 White (non-Hispanic) 56.4% 47.2%

 Black/African American (non-Hispanic) 20.4% 21.6%

 Hispanic/Latino 15.7% 19.1%

 Asian/Pacific Islander (non-Hispanic) 6.2% 10.3%

 American Indian/Native American 0.6% 0.9%

 Other 0.7% 0.9%

Parent highest educational attainment <0.001
c

 Less than high school 14.7% 17.3%

 High school graduate 27.8% 27.1%

 Some college 22.2% 22.1%

 College graduate 35.3% 33.6%

Household income (thousands of U.S. dollars) 46.95 ± 45.96 43.39 ± 36.52 <0.001
b

Body mass index (kg/m2) 26.60 ± 6.37 25.99 ± 6.05 <0.001
b

SD = standard deviation
a
Excluded due to loss-to follow-up or missing data, national sample weighting not incorporated into these analyses

b
Independent samples T-test

c
Pearson’s chi square test
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What is already known on this subject?

Prior literature indicates that eating disorders and disordered eating behaviors may be 

associated with sleep disturbances, although findings have been mixed.
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What does this study add?

Using nationally representative longitudinal cohort data from the USA, we find a 

prospective relationship between self-reported eating disorder diagnosis, disordered 

eating behaviors, and subsequent sleep disturbances seven years later.
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Table 1.

Demographic and health characteristics of 12,082 young adult participants in the National Longitudinal Study 

of Adolescent to Adult Health

% Mean (SE)

Age (years) 21.77 (0.12)

Biological sex

 Female 50.6%

 Male 49.4%

Race/Ethnicity

 White (non-Hispanic) 69.4%

 Black/African American (non-Hispanic) 15.0%

 Hispanic/Latino 11.4%

 Asian/Pacific Islander (non-Hispanic) 3.0%

 American Indian/Native American 0.5%

 Other 0.7%

Parent highest educational attainment

 Less than high school 14.5%

 High school graduate 30.0%

 Some college 22.6%

 College graduate 32.9%

Household income (thousands of U.S. dollars) 46.22 (1.38)

Body mass index (kg/m2) 26.52 (0.13)

Eating disorder and behavior exposures at baseline

 Eating disorder diagnosis proxies 2.1%

  With restrictive eating behaviors 0.5%

  With compensatory behaviors 0.3%

  With overeating/loss of control eating 0.3%

 Any disordered eating behavior 17.0%

  Restrictive eating behaviors
a 9.0%

  Any compensatory behavior
b 4.0%

   Vomiting to lose weight 0.2%

   Laxatives to lose weight 0.3%

   Diuretics to lose weight 0.3%

   Weight loss pill 3.5%

  Overeating or loss of control eating 7.2%

Trouble falling or staying asleep at baseline

 Never in the past four weeks 39.4%

 Less than once a week 36.1%

 1 or 2 times a week 14.2%

 3 or 4 times a week 7.7%

 5 or more times a week 2.6%

Sleep outcomes at seven-year follow-up
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% Mean (SE)

 Trouble falling asleep

  Never in the past four weeks 47.1%

  Less than once a week 18.6%

  1 or 2 times a week 18.0%

  3 or 4 times a week 8.5%

  5 or more times a week 7.8%

 Trouble staying asleep

  Never in the past four weeks 43.1%

  Less than once a week 17.7%

  1 or 2 times a week 17.6%

  3 or 4 times a week 9.8%

  5 or more times a week 11.9%

All means and percentages are calculated with weighted data to reflect the representative proportion in the target U.S. population

a
Restrictive eating behaviors include fasting or skipping meals

b
Any compensatory behaviors include vomiting, laxatives, diuretics, or weight loss pills for weight loss
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Table 2.

Prospective associations between indices of disordered eating and sleep disturbance constructs, adjusted for 

demographic and socio-economic covariates
a

Adjusted for covariates
a

Adjusted for covariates and depression
a

Falling Asleep Staying Asleep Falling Asleep Staying Asleep

IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI)

Diagnosis

 Eating disorder diagnosis proxies 1.36 (1.16–1.59)*** 1.25 (1.09–1.43)** 1.24 (1.05–1.46)** 1.16 (1.01–1.35)*

  Depression 1.04 (1.04–1.05)*** 1.03 (1.03–1.04)***

Disordered eating behaviors

 Restrictive eating behaviors
b 1.18 (1.08–1.28)*** 1.11 (1.02–1.20)** 1.10 (1.01–1.20)* 1.05 (0.97–1.14)

  Depression 1.04 (1.04–1.05)*** 1.03 (1.03–1.04)***

 Compensatory behaviors
c 1.15 (1.03–1.30)** 1.16 (1.04–1.30)** 1.08 (0.96–1.21) 1.11 (0.99–1.25)

  Depression 1.04 (1.03–1.05)*** 1.03 (1.03–1.04)***

 Overeating/loss of control eating 1.21 (1.09–1.34)*** 1.19 (1.09–1.31)*** 1.08 (0.97–1.21) 1.10 (1.00–1.22)

  Depression 1.04 (1.04–1.05)*** 1.03 (1.02–1.04)***

a
All models adjusted for age, race/ethnicity, biological sex, household income, parental education, body mass index, and baseline sleep 

disturbances.

b
Restrictive eating behaviors include fasting or skipping meals

c
Compensatory behaviors include vomiting, laxatives, diuretics, or weight loss pills for weight loss

IRR=Incidence rate ratio

*
p<0.05

**
p<0.01

***
p<0.001
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