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Abstract
Purpose  To examine cross-sectional associations between food insecurity and 12-month eating disorders, mood disorders, 
and anxiety disorders among U.S. adults.
Methods  This study used data collected between 2001 and 2003 from 2914 participants in the National Comorbidity Survey-
Replication, a nationally representative sample of U.S. adults (mean age = 44.9 years; 53.4% female). Twelve-month food 
insecurity was assessed with a modified version of the Short Form U.S. Household Food Security Scale. Twelve-month 
DSM-IV diagnoses of mental disorders were based on the World Health Organization Composite International Diagnostic 
Interview. Modified Poisson regression models were conducted, adjusting for age, sex, race/ethnicity, education, and income-
to-poverty ratio.
Results  Food insecurity was experienced by 11.1% of participants. Food insecurity was associated with greater prevalence 
of bulimic-spectrum eating disorders (prevalence ratio [PR] = 3.81; 95% confidence interval [CI] 2.26–6.42), mood disorders 
(PR = 2.53; 95% CI 1.96–3.29), and anxiety disorders (PR = 1.69; 95% CI 1.39–2.07).
Conclusion  Results indicate that food insecurity is associated with a range of internalizing mental disorders, though these 
findings should be confirmed with contemporary data to reflect DSM-5 diagnostic updates and the economic effects of the 
COVID-19 pandemic. Findings from this study emphasize the need to expand food insecurity interventions and improve 
access to mental health services for food-insecure populations.
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Introduction

Food insecurity—defined as limited or uncertain means 
to access nutritious food in a safe and socially acceptable 
manner [1]—is a social determinant of health that affected 
over one in ten households in the United States (U.S.) in 
2019 [2] and has affected many more in 2020 amidst the 
COVID-19 pandemic [3]. Possibly related to lower dietary 
quality [4], food insecurity is associated with a range of 

adverse physical health outcomes, including type 2 diabe-
tes and hypertension [5]. Food insecurity is also associated 
with poorer mental health outcomes, including depression 
and anxiety [6–11], which may arise from the feelings of 
helplessness, shame, and stress that qualitative studies sug-
gest are common in the experience of food insecurity [12, 
13]. Additionally, an emerging body of evidence suggests 
that food insecurity may be associated with eating disorders 
[14–17], which are highly comorbid with mood and anxiety 
disorders [18]. Disrupted eating patterns are characteristic 
of both food insecurity and eating disorders and, therefore, 
represent an important, albeit understudied, parallel between 
the two phenomena.

Eating disorders, which include, among others, ano-
rexia nervosa, bulimia nervosa, and binge-eating disor-
der, are estimated to affect nearly 9% of individuals in the 
United States at some point in their lives [19]. In addition 
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to commonly co-occurring with other psychiatric disorders, 
they are associated with substantial psychosocial impair-
ment, medical complications, and suicidality [18, 20, 21]. 
Therefore, given their prevalence and burden of disease, eat-
ing disorders represent a significant public health concern. 
While eating disorders were historically believed to occur 
most commonly in affluent populations, eating disorders 
are now recognized to affect individuals across all socio-
economic strata [22]. Moreover, in recent years, individu-
als living in food-insecure households have demonstrated 
higher levels of overall eating disorder pathology [14, 15], 
more eating disorder symptoms such as binge eating [14, 
15, 23, 24] and compensatory behaviors (e.g., self-induced 
vomiting, laxative use) [14, 15, 25], and greater likelihood 
of meeting diagnostic criteria for bulimia nervosa [17] and 
binge-eating disorder [16] as assessed via self-administered 
questionnaire. However, no studies to date have examined 
the association between food insecurity and eating disorders 
using eating disorder data gleaned via diagnostic interview, 
which offers important advantages over self-administered 
questionnaire data (e.g., the opportunity for interviewers to 
probe for thoughtful responses [26]), and most prior stud-
ies have utilized convenience samples. Furthermore, to our 
knowledge, only one study thus far—conducted among 
adolescents [9]—has used diagnostic interview data from 
a national sample to examine food insecurity in relation to 
mood and anxiety disorders. Therefore, the objective of this 
study was to examine cross-sectional associations between 
food insecurity and 12-month diagnoses of eating disor-
ders, mood disorders, and anxiety disorders as assessed via 
diagnostic interview in the National Comorbidity Survey 
Replication (NCS-R), a nationally representative sample 
of U.S. adults. While NCS-R data were collected two dec-
ades ago in 2001–2003, the NCS-R is still regarded as one 
of the two best nationally representative population-based 
sources of U.S. eating disorder prevalence estimates derived 
via diagnostic interview available to date [19]. The other—
the National Epidemiologic Survey on Alcohol and Related 
Conditions-III (NESARC-III) [27]—is more recent but did 
not assess food insecurity. We hypothesized that the preva-
lence of eating disorders, mood disorders, and anxiety disor-
ders would each be greater among food-insecure individuals 
than among food-secure individuals.

Methods

Participants

The NCS-R is a nationally representative survey of the U.S. 
household population administered in-person to English-
speaking adults between February 2001 and April 2003 [28, 
29]. The sample was based on a multi-stage clustered area 

probability design; the response rate was 70.9% [29]. The 
survey was administered in two parts. Part I was adminis-
tered to all participants (N = 9282) to assess for mood disor-
ders, anxiety disorders, substance use disorders, and impulse 
control disorders. Part II was administered to all participants 
who met lifetime criteria for any of the disorders assessed 
in Part I of the survey in addition to a probability sample 
of other participants (N = 5692). Part II assessed potential 
correlates, as well as other mental disorders. Eating disor-
ders were assessed in a subsample of participants randomly 
selected from those who completed Part II (N = 2980). The 
Human Subjects Committees of both Harvard Medical 
School and the University of Michigan approved all study 
procedures [29]. This study has thus been performed in 
accordance with the ethical standards laid down in the 1964 
Declaration of Helsinki and its later amendments.

The present study used data from the Part II subsample 
of the NCS-R who completed assessment for eating disor-
ders. In this subsample of 2980 participants, missing rates 
were 2% or lower for each variable of interest in this study. 
Participants with missing data on any variables of interest 
were excluded from analyses, resulting in an analytic sample 
of 2914 participants.

Measures

Food security

Twelve-month food security was assessed in the NCS-R with 
five items drawn and modified from the Short Form U.S. 
Household Food Security Survey Module (HFSSM) [30]. 
In this modified version, which has been utilized in other 
publications using NCS data [9], skip logic was introduced 
and two items were combined into the following single item, 
“How many months in the past 12 months did you either cut 
the size of your meals or skip meals because there wasn’t 
enough money to buy food?” (participants could respond 
with any integer between 0 and 12). These modifications 
were made to reduce participant burden within the con-
text of the full interview, which ranged from 90 min to 6 h 
depending upon the complexity of psychiatric history [29]. 
The modified measure used in the NCS-R is provided in 
Online Resource 1. As in the original Short Form HFSSM, 
the number of affirmative responses was summed for a score 
ranging from 0 to 6 and then dichotomized, with two or 
more affirmative responses indicating food insecurity [30]. 
Among U.S. households, a cut-point of two or more affirma-
tive responses on the original Short Form HFSSM has a 
92.0% sensitivity and 99.4% specificity for detecting food 
insecurity as assessed by the 18-item HFSSM, which is con-
sidered the gold standard measure of food security status in 
the United States [30].
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Diagnostic assessment

Diagnoses were based on the version of the World Health 
Organization (WHO) Composite International Diagnostic 
Interview (CIDI) developed for the World Mental Health 
(WMH) Survey Initiative [26]. Twelve-month eating dis-
order (anorexia nervosa, bulimia nervosa, and binge-eating 
disorder), mood disorder (major depressive disorder, dysthy-
mia, bipolar I disorder, and bipolar II disorder), and anxiety 
disorder (panic disorder with or without agoraphobia, ago-
raphobia without a history of panic disorder, social phobia, 
specific phobia, generalized anxiety disorder, posttraumatic 
stress disorder, and separation anxiety disorder) diagnoses 
according to criteria from the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition (DSM-IV) 
[31] were used in the current study. Due to an error in skip 
logic, obsessive–compulsive disorder data were not valid 
and, therefore, were not used in the present study. Diagnos-
tic hierarchy rules and organic exclusion rules were used in 
making all diagnoses.

Good concordance was found between CIDI diagnoses 
and diagnoses based on the Structured Clinical Interview 
for DSM-IV (SCID) [32] in a probability subsample of 
NCS-R participants for mood and anxiety disorders [33, 
34]. The diagnostic algorithms used for eating disorders in 
the NCS-R have been reported elsewhere [18]; most of the 
CIDI questions closely aligned with the DSM-IV criteria 
for each eating disorder. However, there were two notable 
differences: (1) the loss-of-control aspect of binge-eating 
episodes required for DSM-IV diagnoses of bulimia nervosa 
and binge-eating disorder was not assessed directly by the 
CIDI, but rather indirectly with questions about attitudes and 
behaviors indicating loss of control (e.g., “Did you usually 
continue to eat even when you didn’t feel hungry?”) and 
distress (e.g., “Did you often get upset both during and after 
binges that your eating was out of your control?”), and (2) 
the CIDI assesses regular binge-eating episodes for three 
months or longer, whereas DSM-IV criteria require regular 
binge-eating episodes for 6 months or longer for a diagnosis 
of binge-eating disorder [18]. Despite these differences, pre-
viously published sensitivity analyses using stricter criteria 
for bulimia nervosa and binge-eating disorder in this sample 
yielded no substantial differences in prevalence estimates 
[18]. No 12-month cases of anorexia nervosa were detected 
in the NCS-R sample, precluding the ability to examine ano-
rexia nervosa in the present study.

Covariates

Age (continuous), sex (dichotomous: male or female), 
structurally racialized categories labelled as race/ethnicity 
(categorical: non-Hispanic White, non-Hispanic Black, His-
panic/Latinx, or other), education (categorical: < 12 years, 

12 years, 13–15 years, or ≥ 16 years of education completed), 
and income-to-poverty ratio (continuous) were examined as 
sociodemographic covariates. Using self-reported household 
income and household size, as well as 2001 Census guide-
lines [35], income-to-poverty ratio was calculated as house-
hold income divided by the poverty threshold for household 
size.

Statistical analysis

Analyses were conducted with Stata 16.0, accounted for 
the complex sampling design, and incorporated weights to 
account for oversampling of participants meeting criteria for 
a mental disorder in the Part I sample, differential probabili-
ties of selection within households, non-response bias, and 
differences between the sample and the 2000 Census with 
regard to sociodemographic and geographic characteristics 
[29]. Descriptive statistics were calculated, and t tests and 
chi-square tests with Bonferroni adjustments were used to 
examine differences in sociodemographic characteristics and 
categories of 12-month DSM-IV disorders by food security 
status. Associations between 12-month food insecurity and 
12-month DSM-IV disorders were examined using modified 
Poisson regression models (i.e., with robust standard errors) 
to calculate prevalence ratios [36]. In primary analyses, we 
conducted separate regression models for each combined 
category representing eating disorders (hereafter referred to 
as bulimic-spectrum eating disorders as there were no cases 
of anorexia nervosa), mood disorders, and anxiety disorders. 
In secondary analyses, we conducted separate regression 
models for each specific DSM-IV disorder to assess for con-
sistency of observed associations within each category. All 
regression models were adjusted for age, sex, race/ethnicity, 
education, and income-to-poverty ratio. Weight status was 
considered for inclusion as a covariate but was ultimately 
excluded from the models because literature suggests it may 
act as a mediator (i.e., on the causal pathway from food inse-
curity to mental disorders) or collider (i.e., common effect 
of both food insecurity and mental disorders) [37], in which 
case adjustment for weight status could introduce overadjust-
ment bias or selection bias, respectively.

Results

This sample of adults (mean [standard error] age = 44.9 [0.5] 
years) was 46.6% male and 53.4% female, and the racial/
ethnic composition was 74.3% non-Hispanic White, 11.5% 
non-Hispanic Black, 10.2% Hispanic/Latinx, and 4.0% other. 
Over the 12 months prior to data collection, 11.1% of partic-
ipants in this sample had experienced food insecurity. Using 
12-month DSM-IV criteria, 1.5% of participants met criteria 
for a bulimic-spectrum eating disorder, 8.7% met criteria 
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for a mood disorder, and 19.0% met criteria for an anxiety 
disorder. Differences in sociodemographic characteristics 
and each category of 12-month DSM-IV disorder by food 
security status are reported in Table 1.

Cross-sectional associations between food insecurity 
and each category of 12-month DSM-IV disorder are pre-
sented in Fig. 1. After adjusting for sociodemographic 
characteristics, food insecurity was significantly associ-
ated with greater prevalence of bulimic-spectrum eating 
disorders (prevalence ratio [PR] = 3.81; 95% confidence 

interval [CI] 2.26, 6.42), mood disorders (PR = 2.53; 95% 
CI 1.96, 3.29), and anxiety disorders (PR = 1.69; 95% CI 
1.39, 2.07). Non-overlapping confidence intervals indicate 
that the association for bulimic-spectrum eating disorders 
was significantly stronger than the association for anxiety 
disorders. As shown in Table 2, food insecurity was sig-
nificantly associated with each specific 12-month DSM-IV 
disorder examined except for bipolar I disorder and gener-
alized anxiety disorder.

Table 1   Participant 
characteristics by food security 
status in a subsample of 
U.S. adults in the National 
Comorbidity Survey Replication 
II

Statistics are weighted to account for the complex sampling design and non-response, with the exception of 
n’s, which represent observed counts. Within rows, different superscript letters indicate statistically signifi-
cant differences between food-secure and food-insecure participants after Bonferroni corrections
M mean, SE standard error

Food secure (N = 2554) Food insecure 
(N = 360)

p

Age in years, M (SE) 45.3 (0.5) 41.8 (1.4) 0.02
Sex, % (n)
 Male 46.9 (1,069) 44.5 (129) 0.52
 Female 53.1 (1,485) 55.5 (231)

Race/ethnicity, % (n)
 Non-Hispanic White 75.3 (1,945)a 66.0 (232)b 0.02
 Non-Hispanic Black 11.3 (287)a 13.7 (57)a

 Hispanic/Latinx 9.9 (213)a 12.7 (41)a

 Other 3.6 (109)a 7.5 (30)b

Years of education completed, % (n)
 < 12 14.4 (332)a 19.5 (83)b 0.003
 12 31.7 (747)a 38.9 (112)b

 13–15 28.9 (790)a 26.3 (111)a

 ≥ 16 25.0 (685)a 15.2 (54)b

Income-to-poverty ratio, M (SE) 4.6 (0.1) 2.8 (0.2)  < 0.001
12-month DSM-IV disorders, % (n)
 Bulimic-spectrum eating disorder 1.2 (41) 4.5 (25)  < 0.001
 Mood disorder 7.1 (313) 21.0 (105)  < 0.001
 Anxiety disorder 17.4 (713) 32.4 (167)  < 0.001

Fig. 1   Prevalence ratios for each 
category of 12-month DSM-IV 
disorder, comparing food-
insecure versus food-secure 
individuals in a subsample 
of U.S. adults in the National 
Comorbidity Survey Replica-
tion II
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Discussion

In this nationally representative sample of U.S. adults, 
12-month diagnoses of bulimic-spectrum disorders, mood 
disorders, and anxiety disorders were more common among 
individuals who had experienced food insecurity than among 
those who were food secure, with the greatest difference 
observed for bulimic-spectrum eating disorders. Observed 
differences held even when accounting for education and 
income-to-poverty ratio as indicators of socioeconomic sta-
tus, suggesting a unique role of food insecurity above and 
beyond that of socioeconomic status broadly. Overall, the 
results of this study provide evidence in support of cross-
sectional associations among adults between food insecu-
rity and mental disorders across eating, mood, and anxiety 
domains.

Results of the present study corroborate a growing body 
of evidence indicating a link between food insecurity and 
eating disorders. While prior work in a sample of adults 
recruited online has demonstrated greater prevalence of 
bulimia nervosa [17] and binge-eating disorder [16] as 
assessed via self-administered questionnaire among those 
living in food-insecure households, the present study is the 
first, to our knowledge, to confirm these findings within a 
sample from which results can be generalized to the U.S. 
population with some confidence, as well as to confirm 
them with face-to-face diagnostic interview data. Face-
to-face diagnostic interviews have many advantages over 
self-administered surveys. In addition to yielding higher 

participation rates and less item-level missing data than self-
administered surveys [38], face-to-face interviews allow for 
interviewers to gauge respondent fatigue and suggest breaks 
accordingly, thereby helping respondents maintain adequate 
concentration throughout the interview [29]. Moreover, com-
pared to self-administered surveys, face-to-face interviews 
offer the benefits of less recall bias [38], less likelihood of 
responses being biased by a list of response options [38], 
and the opportunity for interviewers to probe for thought-
ful, clear, and thorough answers [26]. In addition, although 
the depression and anxiety literatures on food insecurity are 
more extensive than the eating disorders literature on food 
insecurity, the present study is the first that we are aware of 
to utilize diagnostic interview data from a nationally repre-
sentative sample to examine food insecurity’s associations 
with mood and anxiety disorders among adults, as well as 
the first to examine its associations with specific mood and 
anxiety disorders. Using data from the NCS-R’s parallel 
study among adolescents, the National Comorbidity Survey 
Replication Adolescent Supplement (NCS-A), McLaughlin 
and colleagues found 12-month mood and anxiety disor-
ders to be more common among adolescents living in food-
insecure households than among those living in food-secure 
households [9]. The mood and anxiety disorder findings 
from the present study closely mirror those from the study 
by McLaughlin and colleagues [9], suggesting that the link 
between food insecurity and mood and anxiety disorders is 
relevant across both adolescent and adult life stages. How-
ever, because McLaughlin and colleagues examined mood 

Table 2   Prevalence ratios for 
specific 12-month DSM-IV 
disorders, comparing food-
insecure versus food-secure 
individuals in a subsample 
of U.S. adults in the National 
Comorbidity Survey Replication 
II

Models were adjusted for age, sex, race/ethnicity, education, and income-to-poverty ratio
PR prevalence ratio, CI confidence interval
*p < 0.05, **p < 0.01, ***p < 0.001

% (n) with each disorder in full 
sample

PR (95% CI)

Bulimic-spectrum eating disorders
 Bulimia nervosa 0.3 (16) 4.80 (1.64, 13.99)**
 Binge-eating disorder 1.2 (50) 3.49 (1.84, 6.62)***

Mood disorders
 Major depressive disorder 7.0 (338) 2.62 (2.01, 3.43)***
 Dysthymia 1.7 (74) 2.02 (1.18, 3.46)*
 Bipolar I disorder 0.7 (35) 2.05 (0.84, 4.97)
 Bipolar II disorder 0.8 (37) 3.63 (1.47, 8.99)**

Anxiety disorders
 Panic disorder 2.8 (136) 2.75 (1.88, 4.02)***
 Agoraphobia without panic 1.3 (65) 3.17 (1.22, 8.21)*
 Specific phobia 9.3 (432) 1.97 (1.54, 2.51)***
 Social phobia 7.1 (342) 2.10 (1.41, 3.13)**
 Generalized anxiety disorder 2.8 (134) 1.30 (0.75, 2.23)
 Posttraumatic stress disorder 3.4 (159) 3.33 (2.11, 5.24)***
 Separation anxiety disorder 2.2 (83) 3.46 (1.62, 7.41)**
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and anxiety disorders only as overall categories (i.e., any 
mood disorder, any anxiety disorder), their study is not able 
to help contextualize the null findings for bipolar I disor-
der and generalized anxiety disorder in the present study. 
While the null finding for bipolar I disorder may have been 
related to low statistical power, the null finding for general-
ized anxiety disorder was particularly surprising considering 
that worry is a core symptom of generalized anxiety disorder 
[31] and appears to be a common theme among individuals 
living with food insecurity [13]. More research is, therefore, 
needed to better understand the relationship between food 
insecurity and generalized anxiety disorder.

In addition to its methodological strengths, the present 
study has important limitations to consider. Although this 
study aimed to examine anorexia nervosa, bulimia nervosa, 
and binge-eating disorder in relation to food insecurity, the 
sample had no cases of 12-month anorexia nervosa, preclud-
ing our ability to investigate the association with anorexia 
nervosa. No studies to date have examined the relationship 
between food insecurity and anorexia nervosa; therefore, 
because we were unable to examine this relationship in the 
present study, this remains a critical gap in the literature. 
Additional limitations of the present study pertain to meas-
urement. Although food insecurity was assessed using a 
measure derived from the Six-Item Short Form U.S. House-
hold Food Security Survey Module [30], items were modi-
fied and skip logic was used to reduce participant burden. 
These changes may have resulted in misclassification of food 
insecurity for some participants. With regard to measure-
ment of eating disorders, discrepancies between the CIDI 
questions and the DSM-IV criteria for bulimia nervosa and 
binge-eating disorder may have also resulted in some mis-
classification. Notably, the use of DSM-IV diagnostic cri-
teria likely resulted in underestimates of bulimia nervosa, 
binge-eating disorder, and anorexia nervosa as compared to 
DSM-5 diagnostic criteria [39–41], and it is possible that 
participants who did not meet the more stringent DSM-IV 
criteria may differ with respect to food security status. How-
ever, assuming a true prevalence ratio greater than one, our 
results are expected to be biased toward the null (i.e., dem-
onstrating weaker associations than they would otherwise) 
if misclassification of eating disorder diagnoses due to using 
DSM-IV criteria either (a) did not differ by food security sta-
tus or (b) was more likely to underestimate eating disorders 
among food-insecure participants than among food-secure 
participants [42, 43]. Only if eating disorders were more 
likely to be underestimated among food-secure participants 
than among food-insecure participants using DSM-IV crite-
ria would our results be expected to potentially demonstrate 
bias away from the null (i.e., demonstrating stronger asso-
ciations than they would otherwise) [43]. Another limita-
tion related to measurement is that an error in skip logic 
precluded our ability to examine obsessive–compulsive 

disorder. Further, all mental disorders were assessed accord-
ing to DSM-IV criteria in this study rather than the cur-
rent DSM-5 criteria, reflecting the age of the NCS-R data, 
which represents another important limitation of the present 
study. As data were collected in 2001–2003, it is possible 
that the associations observed in the present study may not 
be generalizable to current times. While the prevalence of 
food insecurity in the present study was very similar to that 
observed in the U.S. population in 2019 [2], further research 
is needed to better understand the relationship between food 
insecurity in the post-COVID-19 economic context and eat-
ing disorders as defined by the more inclusive DSM-5 diag-
nostic criteria. Finally, the cross-sectional nature of the data 
is a key limitation of this study, as it precludes the ability 
to make any temporal inferences, and very little longitudi-
nal research has been conducted on this topic. The limited 
existing longitudinal literature in the depression and anxiety 
fields suggests a bidirectional relationship with food inse-
curity [8], but no studies to date have offered any clarity on 
the temporality of the relationship between food insecurity 
and eating disorders. Therefore, longitudinal research in this 
area is eminently needed.

While more research is needed to elucidate the tem-
porality of the associations observed in this study, results 
emphasize the need to expand intervention efforts to reduce 
food insecurity and to improve access to mental health ser-
vices for food-insecure populations. Given the high rates of 
comorbidity between eating disorders, mood disorders, and 
anxiety disorders, as well as the link between food insecu-
rity and disorders in each of these domains, intervening on 
each of these targets simultaneously may result in improved 
efficiency and dissemination reach of interventions. Impor-
tantly, because food insecurity disproportionately affects 
racial/ethnic minorities [2], these interventions must also 
address the underlying systemic inequities. Approaches 
we must take to work toward eliminating racial/ethnic dis-
parities in food insecurity were recently outlined: we must 
elevate the voices of those affected by food insecurity in 
our research, we must utilize trauma-informed approaches, 
and we must incite change not only in policies that clearly 
pertain to health, but also in those which address upstream 
factors such as housing, education, employment, and crimi-
nal justice [44].
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