
UCSF
UC San Francisco Previously Published Works

Title
Food insecurity is associated with anxiety, stress, and symptoms of posttraumatic 
stress disorder in a cohort of women with or at risk of HIV in the United States

Permalink
https://escholarship.org/uc/item/6bc3k91v

Journal
Journal of Nutrition, 149(8)

ISSN
0022-3166

Authors
Whittle, Henry J
Sheira, Lila A
Wolfe, William R
et al.

Publication Date
2019-08-01

DOI
10.1093/jn/nxz093
 
Peer reviewed

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

https://escholarship.org/uc/item/6bc3k91v
https://escholarship.org/uc/item/6bc3k91v#author
https://escholarship.org
http://www.cdlib.org/


The Journal of Nutrition
Nutrition and Disease

Food insecurity is associated with anxiety,
stress, and symptoms of posttraumatic stress
disorder in a cohort of women with or at risk
of HIV in the United States
Henry J Whittle,1 Lila A Sheira,2 William R Wolfe,3 Edward A Frongillo,4 Kartika Palar,2

Daniel Merenstein,5 Tracey E Wilson,6 Adebola Adedimeji,7 Kathleen M Weber,8 Adaora A Adimora,9

Ighovwerha Ofotokun,10 Lisa Metsch,11 Janet M Turan,12 Eryka L Wentz,13 Phyllis C Tien,14

and Sheri D Weiser2,15

1Centre for Psychiatry, Wolfson Institute of Preventive Medicine, Barts and the London School of Medicine and Dentistry, Queen Mary
University of London, London, UK; 2Division of HIV, ID and Global Medicine, 3Department of Psychiatry, and 4Department of Health
Promotion, Education, and Behavior, University of South Carolina, Columbia, SC; 5Department of Family Medicine, Georgetown
University Medical Center, Washington, DC; 6Department of Community Health Sciences, State University of New York Downstate
Medical Center, School of Public Health, Brooklyn, NY; 7Department of Epidemiology and Population Health, Albert Einstein College of
Medicine, Bronx, NY; 8Cook County Health and Hospitals System and Hektoen Institute of Medicine, Chicago, IL; 9School of Medicine
and UNC Gillings School of Global Public Health, University of North Carolina at Chapel Hill, Chapel Hill, NC; 10School of Medicine,
Emory University, Atlanta, GA, and Grady Healthcare System, Atlanta, GA; 11Department of Sociomedical Sciences, Mailman School of
Public Health, Columbia University, New York, NY; 12Department of Health Care Organization and Policy, School of Public Health,
University of Alabama at Birmingham, Birmingham, AL; 13Bloomberg School of Public Health, Department of Epidemiology, Johns
Hopkins University, Baltimore, MD; 14Department of Medicine, UCSF and Medical Service, Department of Veteran Affairs Medical Center,
San Francisco, CA; and 15Center for AIDS Prevention Studies, UCSF, San Francisco, CA

ABSTRACT
Background: Food insecurity, which disproportionately affects marginalized women in the United States, is associated

with depressive symptoms. Few studies have examined relations of food insecurity with other mental health outcomes.

Objective: The aim of this study was to investigate the associations of food insecurity with symptoms of generalized

anxiety disorder (GAD), stress, and posttraumatic stress disorder (PTSD) in the Women’s Interagency HIV Study (WIHS),

a prospective cohort study of women with or at risk of HIV in the United States.

Methods: Participants were 2553 women with or at risk of HIV, predominantly African American/black (71.6%).

Structured questionnaires were conducted during April 2013–March 2016 every 6 mo. Food security (FS) was the primary

predictor, measured using the Household Food Security Survey Module. We measured longitudinal outcomes for GAD

(GAD-7 score and a binary GAD-7 screener for moderate-to-severe GAD). Only cross-sectional data were available for

outcomes measuring perceived stress (PSS-10 score) and PTSD (PCL-C score and a binary PCL-C screener for PTSD).

We examined associations of FS with the outcomes through use of multivariable linear and logistic regression, including

lagged associations with GAD outcomes.

Results: After adjusting for sociodemographic and health-related factors including HIV serostatus, current marginal, low,

and very low FS were associated with increasingly higher GAD-7 scores, and with 1.41 (95% CI: 1.10, 1.80; P < 0.01),

2.03 (95% CI: 1.59, 2.61; P < 0.001), and 3.23 (95% CI: 2.43, 4.29; P < 0.001) times higher odds of screening positive

for moderate-to-severe GAD, respectively. Low and very low FS at the previous visit (6 mo earlier) were independently

associated with GAD outcomes at current visit. Associations of FS with PSS-10 and PCL-C scores exhibited similar dose-

response relations. Very low FS was associated with 1.93 (95% CI: 1.15, 3.24; P < 0.05) times higher odds of screening

positive for PTSD.

Conclusions: Food insecurity may be associated with a range of poor mental health outcomes among women in the

United States with or at risk of HIV. J Nutr 2019;149:1393–1403.
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Introduction

Food insecurity is the limited or uncertain availability of
nutritionally adequate, safe foods, or the inability to acquire
personally acceptable foods in socially acceptable ways (1).
Food insecurity includes 1) insufficient quantity, quality, or
diversity of available foods; 2) feelings of deprivation, anxiety,
or restricted choice about the amount or type of available
foods; and 3) having to engage in procurement strategies such
as begging, dependence on charity, stealing, or exchanging sex
to obtain food (1–3). In the United States in 2016, 41 million
individuals (12.9% of the US population) experienced food
insecurity (4). Women are disproportionately affected (5). In
2016, households with children headed by a single woman and
those with single women living alone had higher food insecurity
rates than the national average (4). Women also face unique
challenges associated with food insecurity (6), which increases
the risk of intimate partner violence (7–9) and high-risk sexual
activity (10).

Previous research has demonstrated strong associations
between food insecurity and poor clinical outcomes in several
chronic physical health conditions (1). Fewer quantitative
studies, meanwhile, have examined associations between food
insecurity and mental illness. Of those that have, the majority
have focused on mood: food insecurity has been consistently
associated with depressive symptoms across diverse settings in a
bidirectional relation (11–17). Other studies have demonstrated
associations between food insecurity and suicidality (18–20).
Few studies in resource-rich settings have examined relations
between food insecurity and other psychiatric symptoms and
disorders using validated scales.
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In qualitative studies, anxiety, stress, and the recollection
of trauma consistently arise from the experience of food inse-
curity (21–24). The associations between food insecurity and
1) anxiety disorders and 2) trauma-/stressor-related disorders
are therefore pertinent targets for research. Generalized anxiety
disorder (GAD) and posttraumatic stress disorder (PTSD) are
the archetypal anxiety disorder and trauma-/stressor-related
disorder, respectively. In the United States, both disorders are
more prevalent among women than men (25, 26). Both are
also more prevalent among people living with HIV (PLHIV)
than in the general population (27, 28), particularly PTSD
among women living with HIV (29). Like food insecurity, which
similarly has a high prevalence among low-income PLHIV in
the United States (30–32), both GAD and PTSD have been
hypothesized to increase HIV transmission risk and worsen
HIV clinical outcomes (1, 33). Few studies, however, have
examined associations of food insecurity with GAD and PTSD,
particularly in resource-rich settings and among PLHIV.

To start to address these research gaps, we aimed to
investigate the relations of food insecurity with GAD, perceived
stress, and PTSD among women with or at risk of HIV in
the United States. We hypothesized that food insecurity would
be associated with GAD, perceived stress, and PTSD, such
that increasing severity of food insecurity would be associated
with both increasing severity of symptoms and higher odds of
screening positive for GAD and PTSD.

Methods
Study design and population
Our analysis used data from the Women’s Interagency HIV Study
(WIHS), an ongoing multicenter prospective cohort study of HIV-
seropositive women and demographically similar HIV-seronegative
controls in the United States. Cohort recruitment, demographics, and
retention have previously been described in detail (34, 35). WIHS data
are collected every 6 mo. Participants undergo structured interviews,
physical examinations, and have blood and other biological samples
taken at each visit. Since baseline recruitment in 1993, the study has
undergone 3 additional waves of recruitment, with the latest occurring
during 2013–2015 at several newly added study sites in the southern
United States.

The data for our study were collected as part of a WIHS Food
Insecurity Sub-Study that began in 2013. As part of the Food Insecurity
Sub-Study, we collected data every 6 mo on comprehensive measures
of food security, nutrition, and key socioeconomic variables among
all individual WIHS women at visits 38–43 during April 2013–March
2016. In the WIHS, 1 woman is enrolled per household. The data
were collected across all 9 WIHS sites: Birmingham, AL/Jackson,
MS; Atlanta, GA; Miami, FL; Chapel Hill, NC; San Francisco, CA;
Chicago, IL; Washington, DC; Bronx, NY; and Brooklyn, NY. This study
combines data collected as part of the observational Food Insecurity
Sub-Study with data collected in 2 other observational WIHS sub-
studies: the Neurocognition Sub-Study (which started at visit 21)
and the Engagement in Care Sub-Study (which started at visit 39)
(Figure 1), as well as core WIHS data for covariates.

Primary predictor
The primary predictor was food security (FS), measured using the 18-
item USDA Household Food Security Survey Module (HFSSM) (36).
The HFSSM was developed using in-depth qualitative and survey data
among women and low-income families in the United States (37, 38)
to capture the experience of anxiety around household food supplies,
inadequate quality of food, and/or reduced food intake (39). It has
been validated across diverse settings and multiple countries (39),
including in the United States (40). Respondents completed the HFSSM
at each of visits 38–43 (April 2013–March 2016), reporting FS over the
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FIGURE 1 Timeline showing sub-studies, visits, data collection, and analytic plan.

previous 6 mo since their last visit. They were classified as having high,
marginal, low, or very low FS per guidelines (36). The HFSSM’s internal
consistency was high in this sample: Cronbach’s α = 0.91.

During the Food Insecurity Sub-Study period, there were 12,464
person-visits in total in the WIHS, among 2613 unique women. Of
these person-visits, 608 were abbreviated visits at which the women
only contributed lab specimens, meaning that the HFSSM could not
be offered. Further, 164 person-visits were missing data on our primary
predictor, leaving 11,692 person-visits among 2553 women during the
Food Insecurity Sub-Study period for which we had food security data.

Outcomes
Generalized anxiety was measured using the GAD-7 scale. The GAD-7
was developed and validated in the United States as a brief self-report
tool to screen for and categorize severity of GAD in primary care (41).
It has since been validated in multiple diverse contexts. Respondents
are queried about how often they have experienced symptoms of
generalized anxiety over the past 2 wk via 7 survey items. A total score
out of 21 is obtained: 5, 10, and 15 points correspond to mild, moderate,
and severe GAD, respectively, per standard categorization.

GAD-7 data were longitudinal, collected among all WIHS partici-
pants at visits 39–43 (October 2013–March 2016). GAD-7 data were
collected as part of the Engagement in Care Sub-Study, which was only
offered to women at follow-up visits. Women recruited into the WIHS
during visits 39–42 at 1 of the new southern study sites were therefore
not offered this measure until their second visit (i.e., visits 40–43). Of
the 9439 person-visits (among 2477 unique women) that were WIHS
follow-up visits during visits 39–43, 9358 (among 2472 unique women)
had available GAD-7 data. Of these, 9274 (among 2470 unique women)
also had food security data available. The internal consistency for the
GAD-7 in the sample was high: Cronbach’s α = 0.92.

Perceived stress was measured using the perceived stress scale
(PSS-10), a widely used self-report instrument that asks respondents
how often they have found the situations in their lives unpredictable,
uncontrollable, or overwhelming over the past month. Also developed
and validated in the United States (42, 43), the PSS-10 consists of 10
survey items with a total score of 40; higher scores indicate greater
perceived stress.

Lastly, we used the PTSD Checklist-Civilian Version (PCL-C) to
measure symptoms of PTSD. The PCL-C was adapted from the PCL-
Military Version (44) and first validated in the United States (45). It
comprises 17 items assessing symptoms of PTSD, asking participants to

report how often in the past month they have been bothered by different
symptoms relating to “a stressful experience from the past.” Responses
are tallied to score symptom severity, and the scale can also be used as
a screening tool via a standardized algorithm that weighs certain core
symptoms more strongly than others.

Data for the PSS-10 and PCL-C were collected as part of the
concurrent Neurocognition Sub-Study. The Neurocognition Sub-Study
collected data such that 25% of women at participating study sites
completed the relevant measures at each visit, aiming for completion
among 100% of women, once each, over 4 visits (2 y) collectively. Each
4-visit wave therefore amounts to 1 time point for these data. The
4-visit wave analyzed in this study encompasses visits 38–41 (April
2013–March 2015), creating a cross-sectional sample for PSS-10 and
PCL-C data collected over 2 y (Figure 1). For this reason, our analyses
involving PSS-10 and PCL-C outcomes are cross-sectional.

The Neurocognition Sub-Study was not extended to the new
southern study sites until visit 42. Those women recruited into the WIHS
as part of the southern recruitment wave occurring during visits 39–
42 were therefore excluded from this part of the analysis. Of the 1346
women who were administered the Neurocognition Sub-Study measures
during visits 38–41 at non-southern sites, 1324 and 1323 had PSS-
10 and PCL-C data available, respectively. Of these, 1303 and 1301
unique women also had FS data available, respectively, with Cronbach’s
α = 0.88 for the PSS-10 and =0.94 for the PCL-C, indicating high
internal consistency for both.

Covariates
We selected as covariates multiple sociodemographic and health-related
factors that may confound the relation between food insecurity and
poor mental health, based on previous literature (46). We conducted
extensive preliminary analyses of the socioeconomic measures available
in the WIHS dataset to select those that most fully capture socioeco-
nomic status. Sociodemographic factors were age at visit, race/ethnicity
(non-Hispanic white, Hispanic, African American/black, or other),
annual income (≤$12,000, $12,001–24,000, or ≥$24,001), education
(less than high school education compared with at least high school
education), and having child dependents (yes or no). Health-related
factors were HIV serostatus (HIV-seropositive or seronegative), baseline
physical health status [measured using the validated MOS-HIV physical
health summary score (47) at first visit in the WIHS; higher scores
indicate better physical health], having health insurance (yes or no),
heavy drinking (≥7 compared with <7 alcoholic drinks/wk), and illicit
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substance use (use of any illicit substances not including cannabis since
the last visit compared with none).

Ethics statement
All participants provided written informed consent for participation in
the WIHS and received compensation for their participation at each
visit. The institutional review board of each study site’s institution and
the WIHS Executive Committee approved this study.

Statistical analysis
We obtained baseline summary characteristics for the primary predictor,
outcome variables, and covariates with use of data from the first visit per
WIHS participant for the Food Insecurity Sub-Study period (i.e., visit 38
for most of the sample, and the next available visit for those not present
at visit 38). The only exception was the physical health summary score,
which was taken from the first WIHS visit per participant to capture a
historical physical health assessment and to reduce likelihood of highly
correlated terms in the model given that mental health and physical
health share many dimensions (48).

To examine longitudinal associations between food insecurity and
GAD, we ran repeated-measures, longitudinal, bivariate and adjusted
linear and logistic regressions with individuals as random effects (i.e.,
random intercepts) and time-varying and time-invariant predictors and
covariates as fixed effects. We examined both current FS (as measured
at the current visit) and previous FS (as measured at the previous visit,
6 mo earlier) simultaneously in the same models to explore the temporal
relations between FS and GAD (Figure 1). Outcomes were GAD-7 score
and a binary screener for GAD using a GAD-7 score ≥10 (i.e., moderate-
to-severe GAD) as positive. We performed a complete-case analysis.
In the concurrent GAD-7 models, covariates were missing from 272
person-visits (2.9% of total person-visits), mostly because of missing
annual household income data. These person-visits were therefore
excluded from multivariable analyses. We additionally calculated the
association of persistent food insecurity (i.e., current and previous food
insecurity combined, encompassing 1 y of FS status) with GAD, by
summing the adjusted β-coefficients from each GAD model for current
and previous FS status.

To examine cross-sectional associations of FS with perceived stress
and PTSD, we ran bivariate and adjusted linear and logistic regressions.
Outcomes were PSS-10 score, PCL-C score, and a binary screener for
PTSD using the standardized PCL-C screening algorithm. Covariates
were missing from 59 women in both analyses, mostly because of
missing annual household income data. All analyses were completed
using Stata 14 (StataCorp LP).

Results
The total sample comprised 2553 participants with a median
age of 47 y, mostly self-identifying as African American/black
(71.6%) (Table 1). Over two-thirds of participants (70.6%)
were HIV-seropositive. Two-thirds (67.4%) had at least a high
school education, and just over half (51.9%) had an income
<$12,000/y. At baseline, 13.0% and 15.2% reported using
illicit substances and heavy drinking, respectively. Prevalence of
food insecurity in the sample was high: 44.4% of participants
reported some form of food insecurity (i.e., marginal, low, or
very low FS) at baseline.

Generalized anxiety

At baseline, 20.2% screened positive for moderate-to-severe
GAD (Table 1). Average number of visits for women completing
the GAD-7 was 4.1 (of a possible 5). In bivariate analyses,
marginal, low, and very low FS were significantly associated
with increasing severity of concurrent generalized anxiety and
increasingly higher odds of screening positive for moderate-to-
severe GAD (Table 2). In adjusted analyses, these associations

TABLE 1 Background demographic characteristics of women
with or at risk of HIV in the WIHS (n = 2553)1

Variable Value

Age 47.0 ± 9.3
Race/ethnicity

White 255 (10.0)
Hispanic 377 (14.8)
African American/black 1829 (71.6)
Other 92 (3.6)

Income
≤$12,000 1262 (51.9)
$12,001–$24,000 541 (22.2)
≥$24,001 629 (25.9)

Education
<High school 832 (32.6)
≥High school 1719 (67.4)

HIV serostatus
Seronegative 750 (29.4)
Seropositive 1803 (70.6)

Food security categories2

High 1419 (55.6)
Marginal 405 (15.9)
Low 372 (14.6)
Very low 357 (14.0)

Insurance status
Uninsured 318 (12.5)
Insured 2235 (87.5)

Illicit substance use since last visit3

No 2221 (87.0)
Yes 331 (13.0)

Heavy drinking4

No 2161 (84.8)
Yes 388 (15.2)

Child dependents in household
No 1567 (61.4)
Yes 986 (38.6)

WIHS baseline physical health score5 71.3 ± 21.1
GAD-7 score 5.1 ± 6.1
GAD-7 categories6

None 104 (63.8)
Mild 26 (16.0)
Moderate 17 (10.4)
Severe 16 (9.8)

PSS-10 score 23.4 ± 8.0
PCL-C score 31.6 ± 14.1
Screen positive for PTSD

No 323 (87.5)
Yes 46 (12.5)

1At first visit in the Food Insecurity Sub-Study period (V38–V43) unless stated
otherwise. Values are frequencies (percentages) or means ± SDs. GAD-7, Generalized
Anxiety Disorder-7 scale; HFSSM, Household Food Security Survey Module; MOS-
HIV, Medical Outcomes Study HIV Health Survey; PCL-C, Posttraumatic Stress
Disorder Checklist-Civilian Version; PSS-10, Perceived Stress Scale 10; PTSD,
posttraumatic stress disorder; WIHS, Women’s Interagency HIV Study.
2Food security categories derived from standard HFSSM coding algorithm; see
reference (36).
3Participants were asked if they used cocaine, crack, heroin, methamphetamine,
hallucinogens, club drugs, or any other illicit or recreational drugs not including
cannabis since the last visit.
4Heavy drinking defined as ≥7 drinks/wk (1 drink defined as 1 can, bottle, or glass of
beer; 1 glass of wine; 1 shot of liquor on its own or in a mixed drink; or any other kind
of alcoholic beverage).
5MOS-HIV physical health summary score at first visit in the WIHS; higher scores
indicate better physical health.
6None = GAD-7 score of 0–4; mild = 5–9; moderate = 10–14; severe = ≥15
(maximum = 21).
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TABLE 2 Longitudinal bivariate and adjusted associations of food security status with GAD outcomes among women with or at risk
of HIV in the WIHS1

GAD-7 score GAD-7 screener for moderate-to-severe GAD2

Bivariate3 Adjusted3 Bivariate4 Adjusted4

Current food security5 (reference = high)
Marginal 1.04∗∗∗ ± 0.15 0.84∗∗∗ ± 0.15 1.59∗∗∗ (1.26, 2.01) 1.41∗∗ (1.10, 1.80)
Low 1.75∗∗∗ ± 0.16 1.33∗∗∗ ± 0.16 2.79∗∗∗ (2.22, 3.52) 2.03∗∗∗ (1.59, 2.61)
Very low 2.98∗∗∗ ± 0.19 2.24∗∗∗ ± 0.20 5.35∗∗∗ (4.11, 6.97) 3.23∗∗∗ (2.43, 4.29)

Previous food security5 (reference = high)
Marginal 0.32∗ ± 0.15 0.07 ± 0.15 1.22 (0.96, 1.55) 0.95 (0.74, 1.22)
Low 1.15∗∗∗ ± 0.16 0.62∗∗∗ ± 0.16 2.12∗∗∗ (1.67, 2.69) 1.37∗ (1.07, 1.75)
Very low 1.72∗∗∗ ± 0.19 0.80∗∗∗ ± 0.19 3.00∗∗∗ (2.30, 3.91) 1.46∗∗ (1.11, 1.93)

HIV serostatus (reference = seronegative) − 0.50∗ ± 0.21 0.41∗ ± 0.19 0.81 (0.62, 1.05) 0.79 (0.61, 1.02)
Age at visit − 0.0066 ± 0.010 0.03∗∗ ± 0.01 1.00 (0.99, 1.01) 0.99∗ (0.97, 1.00)
Race/ethnicity (reference = non-Hispanic white)

Hispanic − 1.13∗∗ ± 0.39 0.95∗ ± 0.37 0.66 (0.40, 1.07) 0.73 (0.45, 1.17)
African American/black − 1.44∗∗∗ ± 0.32 1.39∗∗∗ ± 0.31 0.54∗∗ (0.36, 0.82) 0.57∗∗ (0.38, 0.85)
Other − 0.51 ± 0.58 0.70 ± 0.54 0.93 (0.45, 1.92) 0.95 (0.48, 1.88)

Annual household income (reference = <$12,000)
$12,001–$24,000 − 0.47∗∗ ± 0.14 0.27 ± 0.14 0.59∗∗∗ (0.47, 0.74) 0.69∗∗ (0.55, 0.87)
>$24,001 − 1.24∗∗∗ ± 0.17 0.69∗∗∗ ± 0.16 0.28∗∗∗ (0.21, 0.36) 0.45∗∗∗ (0.34, 0.60)

High school or greater education (reference = less
than high school)

− 0.89∗∗∗ ± 0.20 0.57∗∗ ± 0.19 0.51∗∗∗ (0.39, 0.66) 0.65∗∗∗ (0.51, 0.83)

Insurance status (reference = uninsured) − 0.79∗∗∗ ± 0.22 0.25 ± 0.23 0.62∗∗ (0.44, 0.88) 0.94 (0.66, 1.34)
Illicit substance use since last visit6 (reference = none) 1.53∗∗∗ ± 0.21 0.83∗∗∗ ± 0.21 2.34∗∗∗ (1.75, 3.13) 1.37∗ (1.01, 1.84)
Heavy drinking7 (reference = ‘No’) 1.09∗∗∗ ± 0.16 0.90∗∗∗ ± 0.17 1.79∗∗∗ (1.40, 2.29) 1.58∗∗∗ (1.23, 2.03)
Child dependents in household (reference = none) − 0.094 ± 0.14 0.16 ± 0.14 0.78∗ (0.63, 0.97) 0.77∗ (0.61, 0.96)
WIHS baseline physical health score8 − 1.95∗∗∗ ± 0.10 1.61∗∗∗ ± 0.10 0.35∗∗∗ (0.30, 0.40) 0.44∗∗∗ (0.38, 0.51)
Person-visits (n) 8550 8550
Unique women (n) 2343 2343

1GAD, generalized anxiety disorder; GAD-7, Generalized Anxiety Disorder-7 scale; HFSSM, Household Food Security Survey Module; MOS-HIV, Medical Outcomes Study HIV
Health Survey; WIHS, Women’s Interagency HIV Study.
2Moderate-to-severe GAD = GAD-7 score ≥10.
3Values are β ± SE.
4Values are OR (95% CI).
5Food security categories derived from standard HFSSM coding algorithm; see reference (36).
6Participants were asked if they used cocaine, crack, heroin, methamphetamine, hallucinogens, club drugs, or any other illicit or recreational drugs not including cannabis since
the last visit.
7Heavy drinking defined as ≥7 drinks/wk (1 drink defined as 1 can, bottle, or glass of beer; 1 glass of wine; 1 shot of liquor on its own or in a mixed drink; or any other kind of
alcoholic beverage).
8MOS-HIV physical health summary score at first visit in the WIHS; higher scores indicate better physical health.
∗∗∗ P < 0.001, ∗∗ P < 0.01, ∗ P < 0.05.

remained significant in a dose-response relation. Compared
to high FS, marginal, low, and very low FS were associated
with increasingly higher GAD-7 scores: β = 0.84 (SE = 0.15;
P < 0.001), β = 1.33 (SE = 0.16; P < 0.001), and β = 2.24
(SE = 0.20; P < 0.001), respectively, indicating more severe
generalized anxiety. Marginal, low, and very low FS were also
associated with 1.41 (95% CI: 1.10, 1.80; P < 0.01), 2.03 (95%
CI: 1.59, 2.61; P < 0.001), and 3.23 (95% CI: 2.43, 4.29;
P < 0.001) times higher odds of screening positive for moderate-
to-severe GAD, respectively.

Previous FS similarly had independent associations with
GAD-7 scores. Low and very low FS at the previous visit
were associated with increasingly higher current GAD-7 scores:
β = 0.62 (SE = 0.16; P < 0.001) and β = 0.80 (SE = 0.18;
P < 0.001), respectively, again indicating more severe current
generalized anxiety. Low and very low FS at the previous visit
were associated with 1.37 (95% CI: 1.07, 1.75; P < 0.05)
and 1.46 (95% CI: 1.11, 1.93; P < 0.05) times higher odds
of screening positive for current moderate-to-severe GAD,
respectively. HIV serostatus was not significantly associated
with GAD outcomes in bivariate or adjusted analyses.

Finally, combining previous and current FS from the above
model (in Table 2) showed that, holding all other variables
constant, women with persistent very low FS had higher GAD-
7 scores (β = 3.04; SE = 0.26; P < 0.001) and 4.72 (95% CI:
3.34, 6.66; P < 0.001) times higher odds of screening positive
for moderate-to-severe GAD than women with high FS at both
visits (Table 3).

Perceived stress

In bivariate analyses, marginal, low, and very low FS were
significantly associated with perceived stress in a dose-response
relation (Table 4). In adjusted analyses, marginal, low, and
very low FS were associated with increasingly higher PSS-
10 scores compared to high FS: β = 2.42 (SE = 0.63;
P < 0.001), β = 4.55 (SE = 0.69; P < 0.001), and β = 5.21
(SE = 0.78; P < 0.001), respectively. Again, HIV serostatus was
not significantly associated with PSS-10 score in bivariate or
adjusted analyses.
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TABLE 3 Associations of persistent food security over the
previous year with GAD outcomes among women with or at risk
of HIV in the WIHS1

GAD-7 score2

GAD-7 screener for
moderate-to-severe

GAD3

Current + previous food security4 (reference = high)
Marginal 0.91∗∗∗ ± 0.22 1.33 (0.95, 1.89)
Low 1.95∗∗∗ ± 0.23 2.79∗∗∗ (2.00, 3.89)
Very low 3.04∗∗∗ ± 0.26 4.72∗∗∗ (3.34, 6.66)

1Results are the linear combinations of the β-coefficients for current and past food
security within each level (i.e., marginal, low, and very low) from Table 2. Estimates,
standard errors, and P values were obtained through postestimation commands for
linear combinations in Stata. GAD, generalized anxiety disorder; GAD-7, Generalized
Anxiety Disorder-7 scale; HFSSM, Household Food Security Survey Module; WIHS,
Women’s Interagency HIV Study.
2Values are β ± SE.
3Values are adjusted OR (95% CI). Moderate-to-severe GAD = GAD-7 score ≥10.
4Food security categories derived from standard HFSSM coding algorithm; see
reference (36).
∗∗∗ P < 0.001.

Posttraumatic stress

At baseline, 12.5% of participants screened positive for
PTSD (Table 1). In bivariate analyses, low and very low FS
were significantly associated with both increasing severity of
concurrent PTSD symptoms and increasingly higher odds of
screening positive for PTSD (Table 4). In adjusted analyses, low
and very low FS were associated with increasingly higher PCL-
C scores compared to high FS: β = 4.70 (SE = 1.18; P < 0.01)
and β = 6.46 (SE = 1.31; P < 0.001), respectively, indicating
more severe PTSD symptoms. Very low FS was associated with
1.93 (95% CI: 1.15, 3.24; P < 0.05) times higher odds of
screening positive for PTSD. As with the other outcomes, HIV
serostatus was not significantly associated with PTSD outcomes
in bivariate or adjusted analyses.

Discussion

In this study of women with and at risk of HIV in the United
States, increasing severity of food insecurity was associated with
higher GAD-7, PSS-10, and PCL-C scores in a consistent dose-
response relation, and with higher odds of screening positive for
GAD and PTSD. Collectively, the findings expand the evidence
base for associations between food insecurity and poor mental
health outcomes.

Food insecurity is well established to cause higher stress
levels in quantitative studies (17, 49–51). Our findings cor-
roborate this research, and also support and extend the few
quantitative studies that have specifically examined associations
of food insecurity with anxiety and/or posttraumatic stress.
Most of these previous studies took place in sub-Saharan
African countries, where food insecurity was associated with
high anxiety (12, 52, 53), posttraumatic stress or PTSD (52, 54),
or any anxiety disorder or PTSD (55). To our knowledge, only
2 relevant studies using validated scales of psychiatric symptoms
have been conducted in resource-rich settings, both in the United
States. One demonstrated a cross-sectional association between
food insecurity and GAD among mothers of 3-y-old children
(56). Another showed that food insecurity was longitudinally
associated with PTSD acquisition among women at risk of HIV
(57). This latter study, however, used only a single-question
assessment of food insecurity.

Our study extends this research in 4 ways. First, to our
knowledge this is the first longitudinal study to associate
food insecurity with GAD, and therefore also the first to
demonstrate a lagged association between the 2. Second,
we measured food insecurity using the validated HFSSM,
which strengthens the evidence from the single previous
study of food insecurity and PTSD. Third, we performed a
fully disaggregated examination of the associations between
food insecurity and these 2 psychiatric outcomes, classifying
participants as having marginal, low, or very low FS. This
allowed us to demonstrate dose-response relations, a key
criterion for inferring causality. Lastly, we demonstrated these
associations in a sample of women who were mostly HIV-
seropositive, which has important considerations for the HIV
epidemic (1, 33).

Contextualizing food insecurity and mental health

Relations between food insecurity and mental health outcomes
must be understood in the complex context in which they are
embedded. Food insecurity is both a harmful experience in
its own right—with its own unique downstream effects and
consequences—and a marker of sociopolitical, economic, and
personal historical adversity. For example, adverse childhood
experiences predict a range of social and health issues in
adulthood [what has been termed “toxic stress” (58)], including
adult and household food insecurity (59, 60) and poor mental
health (61). Child hunger may therefore be linked to later
adult food insecurity and mental health issues, propagating
intergenerational cycles of adversity and food insecurity (24).
Intimate partner violence (IPV) also heightens the risk of food
insecurity among women (62) [who may then become more
dependent and vulnerable to IPV (7–9)], while also driving
stress, anxiety, and PTSD (63).

Furthermore, the unique sociopolitical and economic context
of the United States is closely related to food insecurity.
Inadequacy of the social safety net (64); economic policies
driving disparities in access to jobs, housing, and other basic
resources (3); and structural and institutional racism (65) all
give rise to food insecurity among vulnerable populations in
the United States. Many of these social-structural factors also
contribute to mental health issues, and particularly predispose
to the symptoms of anxiety, stress, and PTSD measured in
this study (66, 67). Low-income women of color, who make
up most of the WIHS cohort, are particularly vulnerable:
both food security and mental health among such populations
may be worsened by intersectional processes of discrimi-
nation attached to race, gender, and socioeconomic status
identities (65), additionally aggravated by HIV stigma where
present (68).

At the same time, food insecurity exerts negative effects
on mental health over and above other correlates of poverty
and disparity. Food insecurity consistently predicts poor mental
health outcomes after adjusting for markers of socioeconomic
status (11, 18, 69). Qualitative data also highlight how the
particular experience of food insecurity fuels feelings of sadness,
guilt, shame, powerlessness, and anxiety in societies such as the
United States, where wealth and self-sufficiency are widespread
and culturally celebrated (22–24, 70). The unique stresses and
strains of food insecurity may also have distinctive physiological
sequelae through a combined process of allostasis (cumulative
physiological “wear and tear”) (71) and malnutrition from low
intake of vegetables, fruit, and dairy products (72), which may
then predispose to particular patterns of psychological harm.
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Mechanisms and implications

Although our results support the hypothesis that food insecurity
may predict symptoms of GAD, stress, and PTSD, the nature
of the data means that interpretation within the above context
must be carefully considered. For the longitudinal GAD data,
although we cannot demonstrate causality in an observational
study, both the lagged associations and the dose-response
relations support that food insecurity may plausibly contribute
independently to clinically significant levels of generalized anxi-
ety in this population. This proposition corroborates qualitative
studies (21–24) and a previous study in the United States that
used a validated measure of GAD symptoms (56). Given that
women with HIV are already vulnerable to both food insecurity
and clinically significant anxiety, this longitudinal association is
an important finding. That women with persistently severe food
insecurity (very low FS) were nearly 5 times more likely to screen
positive for moderate-to-severe GAD than persistently food-
secure women, also highlights the particularly pernicious effects
of long-term food insecurity. This is consistent with associations
between persistent food insecurity and depressive symptoms in
the same population (69).

For the perceived stress and PTSD data, the cross-sectional
nature of the data means that directionality cannot be assessed.
Furthermore, numerous studies among vulnerable women in the
United States indicate that food insecurity, violence, and trauma
are so closely related that many who experience them perceive
them as almost inseparable (24). At the more severe end of food
insecurity, hunger and energy deprivation can have profound
effects on emotion, cognition, and behavior (73), and also seem
to be intimately linked to the recollection of violence and trauma
(22, 24). This connection may be even stronger when violence,
trauma, and hunger were co-experienced in early life (24).

When exposure to violence and trauma, as well as poor
mental health, are added to this mix of social, cognitive, and
emotional experiences produced by food insecurity, multidirec-
tional causation and mutual reinforcement is likely. Traumatic
experiences predispose to both food insecurity and PTSD,
yet food insecurity may also both heighten the recollection
of trauma and have social, psychological, and physiological
effects that elevate the risk of developing symptoms of PTSD
in response. Downstream physical and sexual violence driven
by the vulnerability and lack of basic needs associated with
food insecurity may also lead to PTSD. Although there may
be disagreement over whether food insecurity in itself would
be sufficient to meet criteria for a traumatic event in PTSD
clinical guidelines (74), repeated, prolonged exposure to food
insecurity has been conceptualized as a traumatic experience
(75). The experience of food insecurity is so intimately linked
to violence, trauma, and poor mental health outcomes that
this possibility must be further explored, and the relations
between these different components carefully disentangled and
examined.

Collectively, our findings have important implications for
addressing both components of the relation between food in-
security and poor mental health. The findings firmly strengthen,
for example, calls to address food insecurity through “trauma-
informed” policy and interventions (75). Trauma-informed
approaches to policy design emphasize developing solutions in
close collaboration with affected populations by empowering
them and providing them with meaningful choice and a
strong voice in steering the development of interventions.
Interventions, in turn, need to prioritize physical and emotional
safety, trust, and transparency. They should also acknowledge
that policies are embedded in a system of historical and

intersectional privilege and oppression that have traditionally
marginalized vulnerable populations (75)—including, in par-
ticular, women of color in the United States (65). Researchers
and public policymakers in Baltimore, for example, recently
employed these principles to develop recommendations for
strengthening the city’s food system resilience by working
in close collaboration with affected community members,
community leaders, staff of food assistance organizations,
and other parties on the ground (75), resulting in over
30 recommended strategies to comprehensively address food
insecurity (76).

Meanwhile, our findings support calls, on the other side,
for “structurally competent” clinical care, in which mental
health professionals serving vulnerable populations enquire
about food insecurity and its social-structural correlates, and
address them where possible as part of the therapeutic package
(77, 78). For example, referrals to social services or community
groups providing food assistance and support can be made.
Preliminary research indicates that providing dignified and
medically appropriate food assistance to food-insecure PLHIV
may reduce depressive symptoms (79, 80). Interventions such
as this, which can be integrated into clinical services, may also
impact other components of mental health. Formal evaluation is
needed to this end. Frontline health professionals should also be
encouraged to engage in and support broader efforts to address
the causes of food insecurity in their locality, as well as related
forms of deprivation, material need insecurity, chronic adversity,
and violence.

Study limitations

The data are limited by the cross-sectional nature of the PSS-10
and PCL-C data, and the absence of data on violence and other
traumatic experiences among participants. Another limitation
is that there may be some conceptual overlap between the
constructs of food insecurity and GAD, meaning that people
who experience anxiety may be more likely to report more
severe food insecurity. Finally, like most previous research on
food insecurity in the United States, most WIHS participants
were living in urban settings. It is unclear to what extent these
findings are generalizable to different populations in the United
States, including men, younger women, and those living in non-
urban settings.

Conclusion

This study provides evidence that food insecurity may con-
tribute to clinically significant levels of generalized anxiety,
stress, and symptoms of PTSD among women with or at risk of
HIV. Together with previous studies that have associated food
insecurity with depressive symptoms (17) and suicidality (18–
20), the study strengthens the evidence base for the harmful
consequences of food insecurity for mental health. Future work
should examine the specific paths and mechanisms linking
food insecurity and poor mental health, and in particular
the roles of violence, trauma, and intersectional experiences
of discrimination and stigma among women living with
HIV. Researchers and practitioners should consider the role
of food insecurity and related social-structural factors in
the development and propagation of mental illness among
vulnerable individuals, and engage with collaborative, trauma-
informed approaches to tackling food insecurity in the 21st
century.
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