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Abstract

Background: Food insecurity and mental health negatively affect the lives of women in the United States. Participants

in the Women’s Interagency HIV Study (WIHS) provided the opportunity to understand the association of food insecurity

with depression and mental well-being over time.

Objective: We investigated the association between current and persistent food insecurity and depression among

women at risk of or living with HIV in the United States.

Methods: We used longitudinal data from the WIHS, a prospective cohort study in women at risk of or living with HIV

from multiple sites in the United States. Participants completed 6 semiannual assessments from 2013 to 2016 on food

security (FS; high, marginal, low, and very low) and mental health (i.e., depressive symptoms and mental well-being).

We used multiple regression analysis to estimate the association between these variables.

Results: Among 2551 participants, 44% were food insecure and 35% reported depressive symptoms indicative of

probable depression. Current marginal, low, and very low FS were associated with 2.1-, 3.5-, and 5.5-point (all P < 0.001)

higher depression scores, respectively. In models adjusting for both current and previous FS, previous marginal, low,

and very low FS were associated with 0.2-, 0.93-, and 1.52-point higher scores, respectively (all P < 0.001). Women

with very low FS at both time points (persistent food insecurity) had a 6.86-point higher depression score (P < 0.001). In

the mental health models, there was a dose-response relation between current FS and worse mental health even when

controlling for previous FS (all P< 0.001). Previous low FS was associated with worse mental health. These associations

did not differ by HIV status.

Conclusions: Food insecurity placed women at risk of depression and poor mental well-being, but the risk was

substantially higher for women experiencing persistent food insecurity. Future interventions to improve women’s mental

health call for multilevel components that include addressing food insecurity. J Nutr 2019;149:240–248.
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Introduction

Food insecurity and mental health illnesses, including depres-
sion, are 2 public health threats that continue to dispropor-
tionately affect women in the United States. In 2015, >15
million households in the United States were food insecure,
defined as having inadequate quality, quantity, or ability to
acquire nutritious food in socially acceptable ways (1). Being
food insecure is associated with depression and worse subjective
well-being (2), which increases morbidity and mortality and
contributes to worse outcomes for individuals living with
HIV and other chronic illnesses (3). Depression rates are
high among women in the United States. The CDC reported
that, in 2015, 1 out of every 10 US women experienced
symptoms of depression (4, 5). Women are also 1.5 times
more likely than men to experience depressive symptoms
(6, 7) and 2–4 times more likely than men to experience
seasonal or atypical depressive symptoms (8). HIV acquisition
and treatment adherence are inextricably linked to experiencing
food insecurity and depression (3, 9–11). Disability from HIV
worsens food insecurity because of the economic vulnerability
it creates (12). In turn, those experiencing food insecurity
and depressive symptoms are more likely to miss or skip
HIV treatment doses, thus worsening their HIV outcomes (13,
14). Consequently, according to the syndemic theory (15), the
existence of co-occurring conditions, such as food insecurity,
depression, and HIV, results in a synergistic response,worsening
the effects of each state (16, 17).

Existing evidence from US-based cross-sectional studies
(18–20) and one longitudinal study (13) showed an association
between food insecurity and worsening depressive symptoms
among cohorts composed mostly of men living with or at
risk of HIV. Several questions remain unanswered about 1)
the co-occurrence of food insecurity and depressive symptoms
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among women in the United States, 2) the directionality of this
relation, and 3) if the relation differs between HIV-infected and
uninfected individuals.

With the use of longitudinal data from the Women’s
Interagency HIV Study (WIHS), the current study aimed to fill
these gaps in knowledge.We hypothesized that women who are
food insecure experience more depressive symptoms than do
women who are food secure. We also hypothesized that women
experiencing persistent food insecurity and more severe levels of
food insecurity have higher levels of depressive symptoms than
do women with short-term food insecurity or lower levels of
food security, respectively. Finally, we hypothesized that there
would be a stronger association between food insecurity and
depressive symptoms among women living with HIV.

Methods
Study population and procedures
We used longitudinal data from the WIHS, a prospective cohort study
in women at risk of or living with HIV from multiple sites in the
United States. The WIHS began in 1993 to study the impact of HIV
progression among women living with HIV or at risk of HIV in the
United States. Since then, the WIHS has had 4 additional enrollment
periods to increase the representativeness of the cohort (21, 22).Women
in the WIHS were recruited to be representative of women living
with HIV in the United States from 10 cities: Bronx, New York;
Brooklyn,New York;Washington,DC; Chicago, Illinois; San Francisco,
California; Chapel Hill, North Carolina; Miami, Florida; Birmingham,
Alabama; Jackson, Mississippi; and Atlanta, Georgia. Recruitment
procedures, including detailed eligibility criteria, have been previously
described (21, 22). As part of the ongoing WIHS, participant’s
complete interviewer-led questionnaires every 6 mo on demographic
characteristics, mental health, violence, and other psychosocial factors.
At every visit, participants also complete a clinical examination,
including a physical examination and blood draw. The Food-Insecurity
Substudy began in 2013 (visit 38) and added comprehensive measures
on food insecurity biannually and diet quality and food aid annually
among all WIHS participants throughMarch 2016 (visit 43). The Food-
Insecurity Substudy overlapped with the most recent WIHS recruitment
wave (visits 39–42), in which the 5 sites in the southern United States
were added. Thus, women in the original WIHS sites (Bronx, New
York; Brooklyn, New York; Washington, DC; Chicago, Illinois; and
San Francisco, California) could contribute a maximum of 6 visits,
whereas women from the new southern WIHS sites (Chapel Hill, North
Carolina; Miami, Florida; Birmingham, Alabama; Jackson,Mississippi;
and Atlanta, Georgia) could contribute a maximum of 2–5 visits
depending on their baseline enrollment visit.

All of the study participants provided written informed consent and
were compensated for their participation.All procedures were approved
by the institutional review boards at all study sites and by the WIHS
Executive Committee.

Measures
Outcome variables.

Our primary outcomes were depressive symptoms and mental health
well-being. Depressive symptoms were measured using the 20-item
Center for Epidemiologic Studies–Depression (CES-D) scale, which was
collected at every visit (every 6 mo) (23). The CES-D was created
as a brief self-report scale designed to measure symptoms associated
with depression experienced in the past week. The CES-D targets
6 major facets of depression: depressed mood, feelings of guilt and
worthlessness, feelings of helplessness and hopelessness, psychomotor
delay, loss of appetite, and sleep disturbance. Respondents reply on a
scale of 1–4 in which 1 = “rarely or none of the time” and 4 = “most
or almost all the time.” Scores can range from 0 to 60, with higher
scores indicating greater depressive symptoms. Because some of the 20
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items may overlap with symptoms experienced from living with HIV or
food insecurity, such as appetite loss and tiredness, some studies have
excluded somatic items (24, 25). A recent study compared the CES-D
with and without the somatic items among the entire sample of the
WIHS cohort; however, it found no significant difference between the 2
versions (26). Cronbach’s α for the full CES-D in our sample was 0.91,
indicating high internal consistency. We used the standard cutoff of a
CES-D score ≥16 to create a binary variable for probable depression.
Mental health was measured using the Medical Outcome Study HIV
Health Survey (MOS-HIV) (27) mental health summary scale, which
was collected annually during the study period. TheMOS-HIV is widely
recognized as a preferred HIV-specific measure to capture mental well-
being among people living with HIV (27–29). The MOS-HIV utilized
in the WIHS consists of 21 items that assess 10 domains, including
cognitive function, pain, health perceptions, and energy/fatigue (27).
These domains can further be examined as 2 summary scores: mental
health and physical health. The mental health summary score was
generated from confirmatory factor analysis of MOS-HIV data in the
sample; the factors were then rescaled to match the MOS-HIV range
from 0 to 100, in which higher scores indicate better mental health.

Explanatory variable.

Food insecurity was assessed by using the 18-item USDA Household
Food Security Survey Module (HFSSM), a validated instrument
to measure food insecurity in the US population (30). The
HFSSM was administered at every visit (every 6 mo). The
HFSSM assesses certainty of the food supply and sufficiency of
the quality and quantity of food accessible to the household (30). The
questionnaire was phrased to ask women about their experiences with
food insecurity over the past 6 mo or since their last study visit. We
classified households of participants as having high, marginal, low, or
very low food security by using the standard scoring algorithm. We
also examined previous food insecurity (defined as food security at the
previous visit, 6 mo earlier). Persistent food insecurity was defined as
food security at 2 consecutive visits (i.e., the current and previous visits).

Covariates.

We adjusted for relevant demographic and clinical characteristics
previously found to be associated with food insecurity (31, 32)
and considered the following as potential confounders: age (in
years; continuous), annual household income [<$12,000 (reference),
$12,001–$18,000, $18,001–$24,000, $24,001–$30,000, $30,001–
$36,000, $36,001–$75,000, or ≥$75,001], the presence of child
dependents in the household (yes or no), CD4 nadir (continuous),
drug use (cocaine, crack, heroin,methamphetamine, hallucinogens, club
drugs, or any other illicit recreational drugs not including marijuana
since last visit; compared with no drug use), health insurance status
(insured or uninsured), education (less than high school education, high
school graduate, or some college or greater), heavy drinking (defined
as >7 alcoholic drinks compared with ≤7 drinks/wk) (27), residence
(marginally housed or homeless compared with stably housed), HIV
status (HIV negative or positive), physical health status (measured using
the validated MOS-HIV physical health summary score at first visit in
the Food-Insecurity Substudy), and average number of adults living in
the household with the participant in the previous year.

Statistical analysis
Baseline summary characteristics were obtained for the primary
predictor, outcome variables, and covariates by using the data from the
first visit of the Food-Insecurity Substudy in the WIHS. We assessed
baseline bivariate associations between the predictor and covariates and
the 2 outcomes using either a Kruskal-Wallis test for dichotomous and
categorical covariates or linear regression for continuous covariates. To
assess the associations of current food security with current depressive
symptoms and mental health status, we used bivariate and adjusted
longitudinal multiple linear regression models, with individual as a
random effect to account for clustering for repeated measures within
individuals, adjusting for time-varying and time-invariant covariates.
To assess whether HIV status modified associations between food

insecurity and the 2 outcomes, we conducted an adjusted model
including an interaction term between the 2 variables. To determine
if past food insecurity had an independent temporal effect on current
mental health, we regressed CES-D and mental health status on both
current and previous food security. Because the models were linear,
we summed the coefficients of current and previous food security (i.e.,
one visit, 6 mo previously) to quantify the association of persistent
food insecurity with depressive symptoms and mental health. To
obtain corresponding SEs and P values, we used a postestimation
command in Stata (StataCorp LP) for linear combinations. Differences
were considered significant with a probability level ≤0.05. We also
examined the association of current and previous food security with
odds of screening positive for probable depression by conducting an
adjusted longitudinal logistic regression with random effects. Finally,we
performed a sensitivity analysis for the model with current and previous
food security and covariates using the reduced CES-D scale (i.e., the
version that excluded somatic items that may overlap with HIV/AIDS
symptoms) as the outcome. All of the analyses were conducted using
Stata 14.

Results

There were 11,852 person-visits from 2559 eligible women
during the study period (comprising ≤6 visits). Food security
and depression data were missing for 164 person-visits (1.4%)
and 152 person-visits (1.1%), respectively. We thus analyzed
longitudinal data from 1801 HIV-infected (8173 person-visits)
and 750 HIV-negative (3457 person-visits) individuals with
food security and depression data. Women from the original
WIHS sites contributed, on average (± SD), 5.1 ± 1.5 visits,
whereas the new recruits contributed, on average, 3.5 ± 1.2
visits. Women with missing data were more likely to have a
higher income, be more educated, and be non-Hispanic white
than those without missing data.

The mean age was 48 y (range 25-80 y) at the initial substudy
visit (Table 1). A majority (72%) of women identified as non-
Hispanic African American, 15% identified as Hispanic, and
11% as white. Fifty-four percent of participants reported an
annual household income <$12,000, 33% had less than a high
school education, 37% reported child dependents, and 11%
reported use of an illicit substance (not including marijuana)
since their last visit.At baseline, 44%of all participants reported
food insecurity.

Depressive symptoms
At baseline, the mean ± SD CES-D score was 13.1 ±
11.6 (range: 0–58). At baseline, 35% of participants had a
CES-D score indicative of probable depression (CES-D score
≥16). CES-D was associated with food security in bivariate
analysis (Table 2). In adjusted analyses, current marginal,
low, and very low food security were associated with 2.05-
(SE: 0.236; P < 0.001), 3.44- (SE: 0.257; P < 0.001), and
5.48-point (SE: 0.309; P < 0.001) higher CES-D scores,
respectively, compared with food-secure participants (Table
3). In separate adjusted logistic regression models considering
probable depression as the outcome (results not shown),women
with marginal, low, and very low food security had 2.26
(95% CI: 1.86, 2.75; P < 0.001), 3.21 (95% CI: 2.61, 3.95;
P < 0.001), and 5.04 (95% CI: 3.94, 6.43; P < 0.001) times
the odds of probable depression, respectively, compared with
food-secure women. In the model that included both current
and previous (i.e., 1 visit, 6 mo previously) food security,
previous low, and very low food security were associated
with 0.896- (SE: 0.297; P < 0.01) and 1.50-point (SE:
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TABLE 1 Characteristics of sample at first visit for FIS and baseline bivariate associations with the outcomes:
WIHS1

CES-D Mental health

n Value
Mean
score2 P

Mean
score3 P

Food security
High 1420 55.7 9.73 0.001 74.4 0.001
Marginal 404 15.8 14.7 67.7
Low 369 14.5 16.6 63.9
Very low 358 14.0 21.0 56.7

HIV status
Negative 750 29.4 13.0 0.54 69.2 0.99
Positive 1801 70.6 13.1 69.4

Age at visit per year, y 2551 47.7 (40.4, 53.8) — 0.354 — 0.00094

Race/ethnicity
White 255 10.0 14.0 0.078 63.6 0.001
Hispanic 377 14.8 11.8 70.4
African American/black 1827 71.6 13.3 69.9
Other 92 3.61 12.4 69.1

Annual household income
<$12,000 1262 51.9 15.3 0.001 66.0 0.001
$12,001–24,000 539 22.2 12.8 70.4
$24,001–36,000 269 11.1 10.6 73.0
$36,001–75,000 248 10.2 8.95 76.4
≥$75,001 114 4.65 5.9 78.7

Education
Less than high school or equivalent 831 32.6 15.0 0.001 66.5 0.001
High school graduate or equivalent 803 31.5 13.1 70.5
Some college or greater 915 35.9 11.4 70.8

Homeless/marginally housed 54 2.12 20.0 0.0001 56.7 0.001
Health insured 2233 87.5 12.8 0.0019 69.4 0.38
Child dependents in house5 984 38.6 12.2 0.0002 71.2 0.0006
Heavy drinking6 388 15.2 14.8 0.0002 66.9 0.0071
Illicit substance use7 330 12.9 18.2 0.0001 61.3 0.001
Physical health status at baseline 2427 79.8 (59.9, 91.9) — <0.0014 — <0.0014

Number of adults living in the household 2550 1.0 (0.0, 2.0) — 0.1464 — 0.7984

1Values are means (−1 SD, +1 SD) or percentages unless otherwise indicated; n = 2551. P values were derived by using the Kruskal-Wallis test statistic
unless otherwise indicated. CES-D, Center for Epidemiologic Studies-Depression; FIS, Food-Insecurity Substudy; MOS-HIV, Medical Outcome Study
HIV Health Survey; WIHS, Women’s Interagency HIV Study.
2CES-D scores range from 0 to 60; higher scores are indicative of more depressive symptoms.
3MOS-HIV scores range from 1 to 100; higher scores are indicative of better mental health.
4Derived by using F test.
5Self-reported child dependents living in the household since the last visit (yes or no).
6Heavy drinking defined as >7 alcoholic drinks/wk per the National Institute of Alcohol Abuse and Alcoholism.
7Illicit drugs defined as crack, cocaine, heroin, methamphetamines, nonprescribedmethadone, hallucinogens, club drugs, and nonprescribed prescription
drugs.

0.356, P < 0.001) higher CES-D scores than for consistently
food-secure participants. Past marginal food security was not
associated with increased depressive symptoms as measured
by the CES-D. Persistent low and very low food security at
2 consecutive visits were associated with significantly worse
depressive symptoms (β = 4.15; SE: 0.427; P < 0.001; and
β = 6.86; SE: 0.489; P < 0.001), respectively, compared with
women with intermittent food insecurity or women who were
consistently food secure (Table 4). In terms of other covariates,
higher income, being nonwhite, higher education, and time
receiving antiretroviral therapy were all associated with lower
CES-D scores.

HIV seropositivity did not modify the association between
food insecurity and CES-D score or odds of screening positive
for depression. In the sensitivity analysis, the reduced CES-D
scale had similar high internal validity to the full CES-D scale

(Cronbach’s α: 0.90) and performed similarly in the models,
indicating that the somatic items in the full CES-D were not
driving the association.

Mental health status
At baseline, the mean ± SD mental health summary score
was 69.3 ± 19.6. All levels of food insecurity were asso-
ciated with worse mental health scores in bivariate analysis
(Table 2) in a dose-dependent manner. In adjusted analyses,
current marginal, low, and very low food security were
associated with −2.61- (SE: 0.538; P < 0.003), −4.81- (SE:
0.577; P < 0.001), and −7.47-point (SE: 0.641; P < 0.001)
lower mental health scores, respectively (Table 3). In the model
adding previous food security (i.e., 1 visit, 6 mo previously), the
associations with current food security increased in magnitude,
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TABLE 2 Longitudinal bivariate associations between food security and mental health outcomes1

CES-D2 (n= 11,630 person-visits,
2551 unique women)

Mental health status summary score3

(n= 6229 person-visits, 2551 unique
women)

β (SE) P β (SE) P

Current food security (reference = high)
Marginal 2.61 (0.234) <0.001 −4.24 (0.568) <0.001
Low 4.26 (0.257) <0.001 −7.62 (0.624) <0.001
Very low 6.85 (0.310) <0.001 −11.8 (0.710) <0.001

Past food security (reference = high)
Marginal 0.557 (0.275) 0.04 −3.33 (0.865) <0.001
Low 2.11 (0.302) <0.001 −7.52 (0.891) <0.001
Very low 3.73 (0.362) <0.001 −11.48 (1.04) <0.001

HIV status (reference = negative) −0.0318 (0.428) 0.94 0.511 (0.774) 0.51
Age at visit/y −0.0319 (0.020) 0.12 −0.157 (0.0371) <0.001
Race (reference = white)

Hispanic −2.75 (0.802) <0.001 6.53 (1.45) <0.001
African American/black −2.09 (0.663) <0.001 6.48 (1.20) <0.001
Other −1.90 (1.20) 0.11 4.33 (2.18) 0.047

Annual household income (reference = <$12,000)
$12,001–$24,000 −1.13 (0.237) <0.001 2.29 (0.567) <0.001
$24,001–$36,000 −2.08 (0.325) <0.001 4.45 (0.747) <0.001
$36,001–$75,000 −2.57 (0.378) <0.001 6.41 (0.857) <0.001
≥$75,001 −3.74 (0.582) <0.001 7.59 (1.30) <0.001

Education (reference = less than high school or equivalent)
High school graduate or equivalent −1.73 (0.484) <0.001 3.32 (0.878) <0.001
Some college or greater −3.03 (0.469) <0.001 3.48 (0.853) <0.001

Homeless/marginally housed 3.05 (0.699) <0.001 −2.37 (1.64) 0.15
Health insured −1.11 (0.349) <0.001 0.280 (0.778) 0.72
Child dependents in house4 −0.130 (0.244) 0.59 1.57 (0.549) 0.004
Heavy drinking5 1.55 (0.276) <0.001 −1.91 (0.657) 0.004
Illicit substance use6 3.95 (0.341) <0.001 −7.01 (0.771) <0.001
Physical health status at baseline −0.280 (0.00755) <0.001 0.628 (0.0111) <0.001
Number of adults living in the household 0.382 (0.0764) <0.001 −0.225 (0.208) 0.281

1CES-D, Center for Epidemiologic Studies–Depression; MOS-HIV, Medical Outcome Study HIV Health Survey.
2CES-D scores range from 0 to 60; higher scores are indicative of more depressive symptoms.
3MOS-HIV scores range from 1 to 100; higher scores are indicative of better mental health.
4Self-reported child dependents living in the household since the last visit (yes or no).
5Heavy drinking defined as >7 alcoholic drinks/wk by the National Institute of Alcohol Abuse and Alcoholism.
6Illicit drugs defined as crack, cocaine, heroin, methamphetamines, nonprescribed methadone, hallucinogens, club drugs, and nonprescribed
prescription drugs.

and previous low food security was associated with worse
mental health status (β = −2.01; SE: 0.864; P < 0.001).
Combining the coefficients of current and previous low food
security, persistent marginal, low, and very low food security
were associated with β = 3.02- (P = 0.005), 7.13- (P < 0.001),
and 10.3-point (P < 0.001) lower scores on the mental
health summary scale, respectively, compared with women who
were persistently food secure. HIV status was not significantly
associated with worsened mental health status in either model.
Having an undetectable viral load, higher education, and being
nonwhite were associated with higher mental health status
scores on the MOS-HIV.

Discussion

In this large longitudinal study, food insecurity and depression
were prevalent, and food insecurity was associated with
worse mental health outcomes. Both current (over the past
6 mo) and previous (6 mo earlier) food insecurity were

associated with greater severity of depressive symptoms and
worsening mental health status in a dose-response pattern. To
our knowledge, this is the first longitudinal study showing
that previous food insecurity is associated with subsequent
depressive symptoms and persistent food insecurity is associated
with worse depression and mental health status.

These findings are consistent with previous cross-sectional
(33), qualitative (11, 34), and longitudinal (35), (13) study
findings while extending previous longitudinal work in 3
important ways. First, any level of food insecurity (marginal,
low, or very low food security) was associated with more
depressive symptoms and worsened mental well-being; earlier
studies found this association only for very low food insecurity.
We also found strong dose-dependent relations for food
insecurity and both depression and mental health status. For
lagged food security and mental health, the magnitude of the
association was strongest among those who experienced low
food security compared with those who experienced marginal
or very low food security; the magnitude of association was
similar for those with low and very low food security, but
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TABLE 4 Association of persistent food security over the
previous year with mental health outcomes1

CES-D
Mental health
summary score

β (SE) P β (SE) P

Current + previous food security
(reference = high)

Persistent marginal 1.44 (0.402) <0.001 −3.02 (1.08) 0.005
Persistent low 4.15 (0.427) <0.001 −7.13 (1.08) <0.001
Persistent very low 6.86 (0.489) <0.001 −10.3 (1.17) <0.001

Person-visits, n 8253 3285
Unique women, n 2248 2020

1The exponentiated linear combinations of the natural log of the adjusted ORs
for current and previous food security within each level (i.e., marginal, low, and
very low) from Table 3 are shown: i.e., persistent food security = e^[ln(adjusted
ORcurrent) + ln(adjusted ORprevious)]. Estimates, CIs, and P values were obtained
through postestimation commands for linear combinations in Stata. CES-D, Center
for Epidemiologic Studies–Depression.

the SE for the latter was higher, reflecting fewer women.
Second, women experiencing persistent food insecurity had
more depressive symptoms than did women who experienced
intermittent food insecurity or those with no food insecurity.
Third, in all analyses, the magnitude of the association of
food insecurity with depressive symptoms and mental health
status was greater than that of income, highlighting that food
insecurity is an aspect of poverty not well captured by income.

There are several possible explanations for the association
of persistent food insecurity with more depressive symptoms
and poorer mental health. Persistent food insecurity may trigger
stress and maladaptive coping strategies. Stress and poor coping
can lead to or exacerbate depression and poormental well-being
(11). In addition, women at risk of or living with HIV who
are also socioeconomically disadvantaged and food insecure
may be isolated from family, community, or health care support
systems, increasing risk of internalized stigma and feelings of
hopelessness and lack of worth (36, 37). Internalized stigma
may further isolate women and threaten their resilience to
seek supportive services (10, 11). This explanation is consistent
with persistent food insecurity having the worst mental health
outcomes, in that persistent food insecurity may cause chronic
stress, feelings of disempowerment, and social isolation—
conditions that contribute to depression.

Food insecurity is linked to many social and economic
factors that affect depression and mental health. Despite
adjusting for many of these factors, there may have been
some residual confounding. Furthermore, although our results
show a strong link between food insecurity and depressive
symptoms both at the current and past visits, which adds to
the plausibility of a causal association, these conditions may
be related in a bidirectional manner. Depressive symptoms
may result in less energy or individuals may be less effective
in securing the economic resources to procure adequate and
nutritious foods for themselves and their household. These
effects may lead to increased household food insecurity. Several
longitudinal studies support this bidirectional relation among
other populations, including mothers (38, 39) and low-income
adults living in the rural United States (40). Disentangling
relations affected by complex social and structural factors
requires natural experiments that allow for analyses that can
control for causal factors (41).

The association between food insecurity and depressive
symptoms did not differ by HIV status. Similarly, we did
not find an association between HIV status and depression,
which is contrary to earlier literature showing the prevalence
of depression as being higher among people living with HIV
(42). A possible explanation is that the WIHS HIV-negative
(but at risk) women have similar psychosocial circumstances
and challenges as the HIV-infected women and are not
representative of the general population. Ultimately, more than
one-third of women in the current studywere both food insecure
and had CES-D scores indicative of probable depression,
regardless of HIV status, which highlights the harmful syndemic
impact from co-occurring conditions on the health and well-
being of all vulnerable women in the United States.

The co-occurrence of persistent food insecurity and more
depressive symptoms among women in our sample represents
an intergenerational public health threat, because nearly 40%
of women in our sample have dependent children living at
home whose health may also be affected by food insecurity.
Household food insecurity has been associated with weight
gain and chronic disease progression among children (43). Both
food insecurity and depression in the household can affect child
cognitive development (44) and increase the risk of depression
in young children (45). In this way, public health efforts that aim
to improve food insecurity and mental health disparities among
vulnerable women in the United States may also have important
health benefits for their families.

There are several opportunities to address the syndemic of
food insecurity, depression, and poor mental well-being. First,
the optimization of existing safety net programs such as the
Special Supplemental Nutrition Program for Women, Infants,
and Children (46) or the Supplemental Nutrition Assistance
Program to better address food insecurity as a way to improve
mental health is critical. These programs currently represent
the backbone of supportive services for vulnerable women and
children in the United States. They have effectively improved
nutritional access and consumption, increased breastfeeding
initiation and duration, and facilitated regular primary care
visits, resulting in higher immunization rates (46, 47). Despite
these successes, vulnerable women, including those living
with HIV experiencing food insecurity and poor mental
well-being, may require multilevel interventions that include
mental health treatment (e.g., individual counseling) along
with food provision or a livelihood component. Ultimately,
embedding these types of multicomponent interventions into
comprehensive HIV care may provide an opportunity to
effectively engage vulnerable women to address their complex
structural and individual health needs.

Our study has several important strengths and limitations.
We used a large, demographically diverse sample of women
living with or at risk of HIV in the United States. The
longitudinal data allowed examination of the association of
persistent food insecurity with depressive symptom severity
and mental health. Given the observational design, we are
limited in our ability to make causal inference. Although
the highest prevalence of depression is among women
aged 40–59 y (12%) in the United States (4), which includes
the majority of women in our study (mean age: 48 y), younger
women also experience high rates of depression; further
investigation that captures experiences among younger women
is warranted. Given that women in the WIHS cohort have
been followed for many years, participants may be susceptible
to social desirability bias. On the other hand, long-term
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participation in the study may result in less social desirability
bias because participants see themselves as contributing to
the scientific enterprise. Our ability to generalize to women
living with or at risk of HIV from geographical areas outside
of the WIHS cohort areas may be limited; the WIHS cohort is
composed of women at risk of or living with HIV from areas
in the United States with the highest prevalence of HIV.

In conclusion, food insecurity, especially when persistent,
was associated with more depressive symptoms, greater risk
of probable depression, and poor mental well-being among
HIV-infected and at-risk women. Development of multilevel
programs and intervention strategies that are guided by a
syndemic orientation is needed to optimize the health of HIV-
infected and at-risk women (48, 49).
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