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Abstract

Background: During a pandemic, women may be especially vulnerable to secondary health problems driven by
its social and economic effects. We examined the relationship between changes in health-related socioeconomic
risks (HRSRs) and mental health.
Materials and Methods: A cross-sectional survey of 3,200 women aged 18–90 years was conducted in April
2020 using a quota-based sample from a national panel (88% cooperation rate). Patterns of change in HRSRs
(food insecurity, housing instability, interpersonal violence, and difficulties with utilities and transportation)
were described. Weighted, multivariate logistic regression was used to model the odds of depression, anxiety,
and traumatic stress symptoms among those with and without incident or worsening HRSRs.
Results: More than 40% of women had one or more prepandemic HRSRs. In the early pandemic phase, 49% of
all women, including 29% with no prepandemic HRSRs, had experienced incident or worsening HRSRs. By
April 2020, the rates of depression and anxiety were twice that of prepandemic benchmarks (29%); 17% of
women had symptoms of traumatic stress. The odds of depression, anxiety, and posttraumatic stress symptoms
were two to three times higher among women who reported at least one incident or worsening HRSR; this
finding was similar for women with and without prepandemic HRSRs.
Conclusions: Increased health-related socioeconomic vulnerability among U.S. women early in the coronavirus
disease 2019 (COVID-19) pandemic was prevalent and associated with alarmingly high rates of mental health
problems. Pandemic-related mental health needs are likely to be much greater than currently available re-
sources, especially for vulnerable women.
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Introduction

Exposure to large-scale crises has been shown to
cause both incident economic and interpersonal strain

and to exacerbate poor socioeconomic conditions of already
vulnerable women.1 During a pandemic, women may be es-
pecially vulnerable to secondary health problems driven by
social and economic effects of the crisis.1,2

Secondary health effects of the coronavirus disease 2019
(COVID-19) pandemic may include physical and mental
health conditions occurring among those affected, but not
necessarily infected, by the novel coronavirus. Policymakers
and advocates are calling for women’s health research that
assesses early phase socioeconomic changes resulting from
the COVID-19 pandemic and the relationship of these
changes to secondary health effects. To date, few large-scale
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studies present findings stratified by gender and, those that
do, tend to focus on women of reproductive age.3

High rates of stress-related conditions, including anxiety,
depression, distress and related health behaviors such as in-
creased alcohol and tobacco use have been reported in several
early COVID-19 studies.4–6 Higher vulnerability among wo-
men to secondary health effects of the COVID-19 pandemic
may be driven, in part, by endemic factors such as a higher
percentage of women in health, human, social services, and
other essential worker roles7,8; gender-based disparities in
wages; intimate partner and other interpersonal violence (IPV);
limited control over reproduction; and a disproportionate share
of responsibility for child rearing and other family caregiving
responsibilities.9,10 A March 2020 poll, self-published by the
Kaiser Family Foundation, found that more women than men
were worried about the loss of income, their ability to afford
COVID-19 testing or treatment if needed, and risk of exposure
due to inability to afford staying home for work.11

In contrast to gender, pandemic-related socioeconomic vul-
nerabilities experienced by women are modifiable. Pandemic-
related vulnerabilities, including food insecurity, housing and
utility needs, transportation difficulties, and interpersonal
safety, have been identified by the U.S. Centers for Medicare &
Medicaid Services (CMS) and others as modifiable risk factors
that should be assessed and addressed in the context of medical
care.12–14 Studies preceding the COVID-19 pandemic find a
higher prevalence of health-related socioeconomic risk factors
(HRSRs), especially food insecurity and intimate partner vio-
lence, among women—especially women with children—than
men.15–17 HRSRs have also been associated with preventable
physical and mental illness12,18 and high health care costs due to
higher emergency and inpatient utilization.13

We report results from the National U.S. Women’s Health
COVID-19 Study to describe changes in HRSRs in the early
pandemic phase and to assess the relationship between these
changes and secondary mental health effects of COVID-19.
We hypothesized that both incident and worsening socioeco-
nomic vulnerability would be associated with poorer mental
health outcomes. This analysis informs near-term decisions
about COVID-19 response and recovery, as well as long-term
efforts to advance equitable interventions to optimize women’s
health during the pandemic and its aftermath.

Materials and Methods

A national sample of English-speaking women aged ‡18
years was recruited from a continuously refreshed research
panel maintained by Opinions 4 Good (Op4G), a survey re-
search firm. Op4G’s panel is composed of a diverse group of
350,000 U.S. residents and has been used in prior academic
studies of health.19,20 Panelists are recruited to studies via
email and complete all surveys online. Op4G maintains data
(e.g., sociodemographic characteristics, health conditions)
for each participant to facilitate targeted recruitment of eli-
gible individuals.

Participants for this study were recruited using a nested
quota sampling strategy (Appendix Table AT1), stratified
by race/ethnicity, age, and educational attainment. East/
Southeast Asian women (Chinese, Filipino, Japanese, Ko-
rean, and/or Vietnamese) were oversampled. The distribution
of age and education reflected the overall 2018 U.S. popu-
lation of women aged ‡18.21

In contrast to online recruitment strategies that target un-
known participants via links posted on websites, email blasts,
or social media groups,22 recruitment via Op4G allowed us to
quickly enroll a national sample of eligible individuals with
known sociodemographic and health characteristics to assess
early pandemic effects. Emails were sent to panel registrants
with a personalized, one-time survey link from Op4G. Of
3,634 eligible panelists contacted, 3,200 completed a self-
administered, web-based survey between April 10 and 24,
2020, yielding an 88% cooperation rate.23 Informed consent
was documented digitally and participants received a small
incentive for completing the survey. The University of Chi-
cago Institutional Review Board approved the protocol.

Study design and measures

Validated survey measures were used whenever possible
and novel measures were adapted from validated measures.
The survey instrument underwent three rounds of testing by
the research team, which included coinvestigators with ex-
tensive experience in survey research. Participants were
permitted to skip any survey question, yet, item nonresponse
was low. Of 152 survey questions, the mean percentage
missing was 0.4% (range 0%–2.5%).

The survey queried the following: (1) sociodemographic
characteristics, (2) prepandemic socioeconomic vulnerabil-
ity, measured by assessing the HRSRs defined by the Centers
for Medicare & Medicaid Services Accountable Health
Communities (AHC) screening tool24 (food insecurity,
housing stability, utilities difficulties, transportation diffi-
culties, and IPV), (3) pandemic-related changes in HRSRs
(adapted from the Accountable Health Communities
screening tool), and (4) mental health conditions, including
general anxiety (General Anxiety Disorder-7),25 depression
(Patient Health Questionnaire-2),26 and traumatic stress
symptoms (the two items from the Modified Posttraumatic
Stress Disorder Checklist that were most commonly endorsed
by U.S. adults surveyed after the 9/11 terrorist attacks: feel-
ing very upset and disturbing thoughts).27

Race and ethnicity were determined using two questions:
‘‘What race do you consider yourself to be? Please select one
or more’’ (white, black or African American, American In-
dian or Alaskan Native, Asian Indian, Chinese, Filipino,
Japanese, Korean, Vietnamese, other Asian, Pacific Islander,
or other) and ‘‘Do you consider yourself to be Hispanic,
Latino/a/x or of Spanish origin?’’ (yes or no). Women who
selected Chinese, Filipino, Japanese, Korean, and/or Viet-
namese were categorized as East/Southeast Asian (an Asian
subgroup that has experienced COVID-related targeting and
violence).28 Those who selected other race, multiple races,
Asian Indian, other Asians, American Indian or Alaskan
Native, and Pacific Islander were categorized as ‘‘Other.’’

For each of the HRSRs, prepandemic status was catego-
rized as yes or no using the AHC screening tool instruc-
tions.24 Change in food insecurity was assessed using a single
question about change in worry about ‘‘food running out
before you got money to buy more’’ with a 5-point Likert
scale (much more to much less) and recategorized as more,
same, or less. Change in transportation was assessed using a
single question about change in ease of getting transportation
with a 5-point Likert scale (much easier to much harder) and
recategorized as harder, same, or easier. Changes in housing
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and utility security were assessed by capturing current housing
and utility security and comparing it to housing and utility
security prepandemic.

Prepandemic IPV status was determined by summing the
responses (5-point Likert scale, never = 1 point to frequently = 5
points) to each of four domains (physically hurt, insulted or
talked down to, threatened with harm, screamed, or cursed at).
Per the AHC instructions,24 individuals scoring fewer than 11
points were classified as negative for IPV and those scoring 11
or more points were classified as screening positive for IPV. It is
important to note that using this conservative scoring system,
adapted by CMS from the Hurt, Insult, Threaten, and Scream
(HITS) intimate partner violence screening tool,24 an individual
could screen negative for IPV even if she, for example, re-
sponded that another person frequently physically hurt
(5 points) and sometimes threatened her (3 points).

Change in IPV was captured for each of the four domains of
IPV using a 5-point Likert scale (much more to much less); a
mean change score was calculated and categorized as more,
same, or less. Individuals who screened negative for prepan-
demic IPV (score <11) but who indicated experiencing vio-
lence in one or more domains could have a mean change score
indicating less violence in the early phase of the pandemic.

‘‘Incident HRSRs’’ included any HRSR(s) that a person
acquired in the early pandemic phase. The term ‘‘socioeco-
nomically vulnerable’’ refers to all women indicating one or
more HRSR.

Statistical analysis

Calibration via the raking-ratio method was used to generate
pseudo design-based weights, so marginal distributions for age
group, race, education, income category, and region matched
those of 2018 population estimates. All analyses utilized the
weights unless otherwise stated; variance estimates accounting
for the raking procedure were obtained. All analyses were
stratified by prepandemic HRSR status (0 HRSRs or 1+
HRSRs) due to differing patterns of change in HRSRs. So-
ciodemographic, economic and household characteristics, and
health of the sample were described, as were patterns of inci-
dent and worsening HRSRs and improved HRSRs.

We described rates of depression, anxiety, and traumatic
stress symptoms, comparing these rates to national prepan-
demic benchmarks and using bivariate logistic regression to
model the odds of these outcomes by prepandemic HRSR
status. Multivariate logistic regression was used to model the
odds of depression, anxiety, and traumatic stress symptoms,
(1) given any incident or worsening HRSRs (yes/no), (2) for
each additional incident or worsening HRSRs (range 0–5), and
(3) for each individual incident or worsening HRSRs (yes/no),
controlling for all other incident or worsening HRSRs. Cov-
ariates included sociodemographic, economic, household, and
health characteristics. Model results are presented as odds ra-
tios with 95% confidence intervals (CIs). CIs are not adjusted
for multiple testing. All analyses used Stata statistical soft-
ware, version 16.1.

Results

Sample characteristics

Table 1 summarizes the characteristics of survey respon-
dents compared to population benchmarks. Demographic

characteristics of the weighted sample were similar to pre-
pandemic population estimates, although fewer women in the
present study were living alone.

More than 40% of participants, including 16% of women
with a household income higher than $100K, indicated one or
more HRSR in the 12 months prepandemic. Women with
prepandemic socioeconomic vulnerability were more likely to
be younger, single, nonwhite, Hispanic, have lower income but
with more household members, and living in the western
United States ( p < 0.05). This group also reported poorer
overall health ( p < 0.05). Food insecurity was the most prev-
alent prepandemic HRSR (37% overall, 85% of those with any
HRSR, 18% of people with a household income higher than
$100K) and 22% of women indicated two or more prepan-
demic HRSRs. Nine percent of women screened positive for
IPV in the 12 months before the pandemic.

Overall, 49% of all women experienced incident or wors-
ening HRSRs during the early phase of the pandemic, in-
cluding 29% of women with no prepandemic HRSRs (Fig. 1).
Forty percent of women reported incident or worsening
food insecurity, 17% reported transportation difficulties,
13% reported IPV, 6% reported housing insecurity, and 2%
reported utility difficulties.

Women with no prepandemic HRSRs

Among the 29% of these women who experienced incident
HRSRs in the early pandemic phase, 78% became food
insecure, 24% screened positive for IPV, 21% acquired dif-
ficulties with transportation, 11% developed housing insta-
bility, and fewer than 1% acquired difficulties with utilities
(Fig. 1). Of women with no prepandemic HRSRs who ex-
perienced IPV in the early pandemic phase, nearly all re-
ported an increase in being screamed or cursed at (99%) and
experiencing insults or being talked down to (97%), 55%
reported being threatened with harm, and 54% reported
physical violence.

Women with one or more prepandemic HRSRs

In contrast to about a quarter of women with no prepan-
demic HRSRs, three quarters of the women with prepan-
demic HRSRs experienced incident or worsening risks in the
early phase of the pandemic and 38% experienced two or
more (Fig. 1). Again, food insecurity was the condition most
likely to be exacerbated in this group: more than half of
women (56%) with prepandemic HRSRs experienced wors-
ening food insecurity in the early pandemic phase and 7%
became newly food insecure.

Among women with any prepandemic HRSR, 13% had
incident and 6% experienced increased IPV in the early
pandemic phase. Of the subgroup that screened positive for
prepandemic IPV, 32% experienced increased levels and
44% experienced persistent violence in the early pandemic
phase. The patterns of incident or worsening verbal and
physical violence were similar to those among women with
no prepandemic HRSRs: 82% reported an increase in being
screamed or cursed at, 89% reported an increase in insults or
being talked down to, 61% reported an increase in being
threatened with harm, and 56% reported an increase in
physical violence.
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Table 1. Population Benchmarks and Weighted Sample Characteristics Stratified

by Prepandemic Health-Related Socioeconomic Risk (HRSRs) (N = 3,176)
a,b

No prepandemic
HRSRs (n = 1,601)

‡1 prepandemic
HRSR (n = 1,575)

Total
(weighted sample)

Prepandemic
population estimatec–h

% % % %

Sociodemographic characteristics
Age

18–44 years 35.1 56.8 44.6 44.6
45–64 years 35.2 30.2 33.0 33.0
65 or more years 29.8 13.0 22.4 22.4

Race
White 79.2 65.9 73.4 71.9
Black 9.6 17.0 12.8 13.1
East or Southeast Asian 5.0 6.9 5.8 3.8
Other 6.2 10.2 8.0 11.0

Hispanic
Yes 11.0 17.6 13.9 17.8
No 89.0 82.4 86.1 82.1

Marital status
Married or partnered 66.8 55.8 62.0 53.6
Single, divorced or widowed 33.3 44.2 38.1 46.4

Economic characteristics
Income

Less than $25,000 10.7 31.1 19.6 19.6
$25,000–$49,999 18.0 25.6 21.3 21.3
$50,000–$99,999 32.1 27.3 30.0 30.0
$100,000 or more 39.3 16.0 29.1 29.2

Educational attainment
High school or less 30.6 45.7 37.2 37.2
More than high school 69.4 54.3 62.8 62.8

Household characteristics
Number in household

Lives alone 15.8 15.2 15.5 28.4
Self +1 40.0 27.2 34.4 34.5
Self +2 or more 44.1 57.6 50.0 37.1

Number of household children
No children 68.0 52.2 61.1 61.8
1 child 13.5 22.6 17.4 15.0
2 or more children 18.5 25.2 21.5 23.1

Region
Midwest 22.4 18.4 20.7 20.8
Northeast 18.1 15.7 17.0 17.1
South 37.8 39.3 38.5 38.3
West 21.6 26.6 23.8 23.9

Health characteristics
Self-rated overall health

Fair or poor 13.9 26.3 19.3 19.5
Good 36.6 38.5 37.4 32.0
Very good or excellent 49.5 35.3 43.3 48.6

Number of comorbidities
0 58.1 48.1 53.7 —
1 29.1 29.8 29.4 —
2 8.7 12.5 10.4 —
3 or more 4.2 9.7 6.6 —

Health-related socioeconomic risks
Food — 85.0 37.2 41.8, 39.9
Transportation — 36.1 15.8 20.3
Utilities — 23.8 10.4 12.5
Housing — 23.1 10.1 17.3
IPV — 19.9 8.7 6.3

(continued)
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Mental health outcomes

Rates of depression (29%) and anxiety (29%) in the early
phase of the pandemic were two to three times prepandemic
population estimates33,34 (Fig. 2); 21% of women screened
positive for clinical levels of both conditions. More than one
in six women (17%) endorsed one or both traumatic stress
symptoms. One in 10 women reported recurrent disturbing
thoughts, compared to 16% of a national sample surveyed
using the same measure soon after the September 11, 2001
attacks.27 Using other measures, studies of the severe acute
respiratory syndrome (SARS) and Ebola epidemics found
traumatic stress rates of 15% and 11%, respectively.35,36

The odds of depression, anxiety, and posttraumatic stress
in the early phase of the pandemic were all significantly
higher among women with prepandemic HRSRs ( p < 0.01).
For every additional prepandemic HRSR, the odds of early
pandemic depression increased by a factor of 1.9 (95% CI:
1.8–2.1), the odds of anxiety increased by 1.9 (95% CI: 1.8–
2.1), and the odds of traumatic stress symptoms increased by
1.5 (95% CI: 1.4–1.6).

Figure 3 shows the adjusted odds of depression, anxiety,
and traumatic stress symptoms among women with at least
one incident or worsening HRSR versus none (panel A) and
for each additional incident or worsening HRSR (panel B).
The odds of depression, anxiety, and posttraumatic stress

Table 1. (Continued)

No prepandemic
HRSRs (n = 1,601)

‡1 prepandemic
HRSR (n = 1,575)

Total
(weighted sample)

Prepandemic
population estimatec–h

% % % %

Number of health-related socioeconomic risks
0 risks 100.0 0.0 56.3 37.2
1 risk 0.0 49.5 21.6 28.8
2 or more risks 0.0 50.5 22.1 34.0

Women with no prepandemic HRSRs and women with ‡1 HRSRs were significantly different ( p < 0.05) on all characteristics presented
in this table.

aTwenty four out of 3,200 women surveyed were missing data for the income variable used to generate calibration weights. Only those
3,176 for whom weights could be generated were included in this analysis. Ns for unweighted analyses may not total 3,176 due to missing
data.

bCalibration weights were utilized and were generated based on the following variables: age group, race, education, income, and
prepandemic region.

cAge, race, income, educational attainment, number in household. Benchmark data source: 2018 American Community Survey 1-year
estimates retrieved from data.census.gov.21

dMarital status, number of household children, region, self-rated overall health. Benchmark data source: 2018 Behavioral Risk Factor
Surveillance System Data.29

eHealth-related socioeconomic risks: food, transportation, utilities. Benchmark data source: De Marchis et al.30

fHealth-related socioeconomic risks: food. Benchmark data source: Flood et al.31

gHealth-related socioeconomic risks: housing, number of health-related socioeconomic risks. Benchmark data source: Unpublished data
provided by De Marchis May 13, 2020 and June 8, 2020.

hHealth-related socioeconomic risks: IPV. Benchmark data source: Chen et al.32

HRSRs, health-related socioeconomic risks; IPV, interpersonal violence.

FIG. 1. Frequencies of incident, persistent, or worsening health-related socioeconomic risks (HRSRs) during the early
phase of the pandemic stratified by prepandemic HRSR status (no or one or more HRSR) (N = 3,124). HRSRs, health-related
socioeconomic risks.
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symptoms were two to three times higher among women who
reported at least one incident or worsening HRSR; this finding
was similar for women with and without prepandemic HRSRs.

Likewise, controlling for all other incident or worsening
HRSRs, incident or worsening food insecurity—the most
common incident condition—significantly increased the
odds of depression, anxiety, and traumatic stress among
women with and without prepandemic HRSRs (Table 2).
Incident IPV significantly increased the odds of depression
and traumatic stress, but not anxiety among women without
prepandemic HRSRs. Among women with prepandemic
HRSRs, incident or worsening IPV was not significantly as-
sociated with mental health problems.

Women with early pandemic improvement in HRSRs

Nearly a third (32%) of women with prepandemic HRSRs
experienced an improvement in one or more HRSR during

the early pandemic phase, most commonly restoration of
utility service (13%) or improvement in one or more domains
of IPV (also 13%). However, three quarters (76%) who ex-
perienced any improvement also experienced incident or
worsening HRSRs in other domains. When compared to
women who experienced only worsening HRSRs, those who
reported only improvement had significantly lower odds of
depression (adjusted odds ratio [aOR] 0.5, 95% CI: 0.3–0.8)
and stress (aOR 0.5, 95% CI: 0.3–0.9). Anxiety followed a
similar trend, but the finding was not significant (aOR 0.6,
95% CI: 0.4–1.1).

Discussion

High rates of anxiety, depression, and traumatic stress
among U.S. women, seen in this study during the early phase
of the COVID-19 pandemic, have also been observed among
a diversity of populations globally.4,37 To our knowledge,

FIG. 2. Anxiety, depression,
and posttraumatic health symptoms
by prepandemic health-related
socioeconomic risks compared to
national or best available prepan-
demic benchmarks (N = 3,176).
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however, this is the first study to link these secondary men-
tal health effects among women to incident and worsening
HRSRs, including IPV. Based on a national panel-based
sample of U.S. women aged 18–90 surveyed in April 2020,
we find a dose–response relationship between the number of
prepandemic HRSRs and rates of depression, anxiety, and
traumatic stress. More than a quarter of U.S. women with no
prepandemic HRSRs, and more than three quarters of those
with one or more, had new or worsening HRSRs in the early
pandemic phase. Among these women, the adjusted odds
of anxiety, depression, and traumatic stress were two- to
threefold higher.

These findings corroborate concerns that women’s pandemic-
related mental health needs are likely to be much greater than
can be addressed with currently available resources.38 Attention

to modifiable HRSRs could yield downstream mental and
physical health benefits for women, their dependents, and their
communities.18,39

The 53% food insecurity rate observed among U.S. women
in our April 2020 study is higher than rates reported by other
early pandemic studies that are not disaggregated by gender:
21% in a U.S. population of 18–64 years in late March-early
April40 and 15.4% in a general U.S. population in mid-May
2020.41 It is possible that food insecurity rates may have de-
clined over time as pandemic-driven emergency food policies
and distribution ramped up. One study of low income house-
holds (<250% of federal poverty level) reported early pandemic
food insecurity rates disaggregated by gender. They found
similarly high rates of low or marginal food insecurity overall
(64%) but no significant gender differences.42

FIG. 3. Adjusted odds of depression, anxiety, and traumatic stress symptoms (A) among those with at least one incident or
worsening health-related socioeconomic risk (HRSR) and (B) for each additional incident or worsening HRSR during the
early phase of the pandemic (N = 3,124). Models adjusted for age, race/ethnicity, marital status, income, education, number
of people in household, number of children in household, self-reported health and comorbidities.
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Higher food insecurity rates in our sample compared to other
studies may also be attributable to measurement. While
comparison studies used multi-item (6- and 18-item)
United States Department of Agriculture (USDA) mea-
sures,43,44 we used the CMS-recommended two-item Hunger
Vital Sign (HVS) screener. The HVS can overestimate food
insecurity by classifying people as food insecure who would
be classified using the longer measures as ‘‘marginally’’ food
insecure.45

Not surprisingly, patterns of early pandemic phase so-
cioeconomic changes were different for women with and
without prepandemic HRSRs. Although women with no
prepandemic HRSRs saw less change overall, nearly one
in four screened positive for food insecurity by April 2020.
Among women with prepandemic HRSRs, more than half of
the 85% with preexisting food insecurity were faring even
worse by April 2020 and an additional 7% of these women
became food insecure. To our knowledge, similar data are not
available for men, although an international meta-analysis
of prepandemic food insecurity rates by gender found that
female-led households were 75% more likely to be food in-
secure than male-led households.16

Incident and worsening food insecurity, modifiable con-
ditions in a nation that wastes an estimated 133 billion pounds
of food per month,46 were independently associated with
a higher risk of secondary mental health conditions. This
finding is consistent with prior studies.47–50 Extending Sup-
plemental Nutrition Assistance Plan benefits to food insecure
women during the pandemic is estimated to cost $129/per-
son/month.51 In contrast, a 2011 study estimated that the
annual direct health care costs for treating depression or
traumatic stress exceeded $10,000 per person.52

Data from police and domestic violence support agency re-
cords indicate alarming upward trends in violence against
women during the COVID-19 pandemic53–56 as has been seen
in prior large-scale disasters.2,57–60 In our study, the baseline
rate among women was similar to prepandemic estimates for
IPV (9% compared to 7% in a national, 10 site clinical study
using the same measure)30 (EH DeMarchis, UCSF, personal
communication 5/13/20). These rates more than doubled in the
early pandemic phase, similar to other studies.53,54

We find no comparable studies of early pandemic changes
in IPV that stratify results by gender. One U.S. study led by
University of Texas researchers surveyed a convenience
sample of men and women in April 2020 using social media
and email lists to query intimate partner violence, specifi-
cally.61 Among 1,759 people (mean age 42, standard devia-
tion 13 years) with a current intimate partner (our analysis
was not limited by partner status), the prevalence of IPV was
23% among men and 16% among women.

In our study, more than one in twenty women with no
prepandemic HRSRs screened newly positive for IPV; more
than half of these were experiencing physical violence. Rates
of incident IPV among women with prepandemic HRSRs
were double that of women with no prepandemic HRSRs and
most women who screened positive for prepandemic IPV
reported either worsening or no change in the early pandemic
phase. Interestingly, the impact of incident or worsening IPV
on mental health differed for women with and without pre-
pandemic HRSRs. This finding may be partially explained, as
reported by others,62 by very high rates of poor mental health
among women with prepandemic IPV. In our study, two-
thirds of women with prepandemic IPV had depression.

This study fills a gap in knowledge about positive change
in HRSRs among women in the early pandemic phase.
About a third of women with prepandemic HRSRs saw im-
provement in one or more domain. Consistent with local and
state policies requiring or encouraging utility companies to
maintain or restore service during shelter in place orders,63

almost no women reported loss of utilities and 30% of women
with prepandemic utility difficulties reported restoration or
cessation of threats to terminate service.

Nearly a quarter of women who screened positive for IPV
prepandemic also reported some improvement. Because the
IPV assessment included violence perpetrated by people
outside the home, some women may have been protected by
shelter in place, work from home, and social distancing
policies. The April 2020 University of Texas study assessed
change in severity of intimate partner violence among people
who screened positive.61 Rates of diminished severity were
similar among women and men (32% and 27%, respectively)
and on a par with the rate of improvement in IPV found in our

Table 2. Odds of Depression, Anxiety, and Traumatic Stress for Worsening Individual

Health-Related Socioeconomic Risks

No prepandemic health-related socioeconomic risks
One or more prepandemic

health-related socioeconomic risks

Depression Anxiety
Traumatic

stress Depression Anxiety
Traumatic

stress

aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI aOR 95% CI

Health-related
socioeconomic risks
Food insecurity 2.0 1.4–3.0 2.7 1.9–3.7 2.5 1.6–3.8 1.7 1.3–2.2 1.9 1.4–2.5 1.6 1.1–2.2
Housing insecurity 2.7 1.3–5.8 4.1 1.9–8.9 1.3 0.6–2.9 0.7 0.4–1.0 1.5 0.9–2.2 1.3 0.9–2.0
Transportation

difficulties
1.4 0.8–2.6 1.8 1.0–3.1 2.5 1.4–4.3 2.0 1.5–2.7 2.0 1.5–2.6 1.9 1.4–2.6

Utilities difficulties — — — — — — 1.2 0.5–2.6 1.1 0.6–2.1 2.9 1.5–5.5
IPV 1.9 1.0–3.4 1.4 0.8–2.4 2.6 1.5–4.8 1.1 0.8–1.6 0.8 0.6–1.1 1.5 1.0–2.1

Models adjusted for age, race/ethnicity, marital status, income, education, number of people in household, number of children in
household, self-reported health, and comorbidities.

aOR, adjusted odds ratio; CI, confidence interval.
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cohort. Improvement in HRSRs appeared to be somewhat
protective against depression and traumatic stress; similar
improvements in depressive symptoms and other mental
health outcomes have been observed in intervention studies
designed to address or mitigate HRSRs.18,64,65

Findings should be interpreted in light of limitations. Al-
though the sample is, in many ways, representative of women
in the United States national population—and rates of mental
health problems in this sample are similar to those reported
by other early pandemic studies—generalizability may be
limited without a probability sample. To assess HRSRs, we
elected to use the policy and practice-relevant measures ad-
vocated by the CMS.24 The two-item food insecurity screener
may have contributed to higher estimates of food insecurity
in our sample than estimates from studies using the more
specific multi-item measures.45 The IPV measure was
adapted by CMS from the HITS tool,66 which was designed
specifically to assess intimate partner violence, a narrower
construct. Estimates of IPV generated by the adapted HITS
measure should be interpreted cautiously in comparison to
estimates of intimate partner violence from other studies.

Our cross-sectional study design is also subject to recall
bias; people suffering incident or worsening conditions in the
early pandemic phase may recall their prepandemic status
differently compared to people who experienced little change
or improvement in conditions. Recall bias may have resulted
in over- or underestimation of change in HRSRs. Change in
HRSRs was assessed using novel measures developed for this
study by adapting the existing AHC screening tool survey
items. Due to the unique time sensitivity of this survey, these
measures did not undergo formal psychometric testing. Fi-
nally, we are unable to make gender-based comparisons, as
only women were surveyed and few contemporaneous sur-
veys report data disaggregated by gender.

This study addresses calls for empirical evidence about
women’s health in the context of the COVID-19 pandemic and,
specifically, the effects of pandemic-related socioeconomic
changes on secondary health outcomes among women.10,67,68

The roles of women as mothers, informal caregivers, and es-
sential health care and other workers point to the societal im-
portance of women’s mental health for the next phases of the
COVID-19 pandemic and other crises of similar magnitude.

The effectiveness and trajectory of pandemic response and
recovery efforts—including testing and treatment, self-
isolation and quarantine, contact tracing and, hopefully,
vaccination—will be profoundly determined by the health
and safety of all women. Very high rates of food insecurity
and IPV among U.S. women in the early phase of the
COVID-19 pandemic should sound alarms across all health,
human, social services, and public safety sectors.13,24 Ef-
forts to study and implement HRSR assessment and miti-
gation strategies were well underway in the United States
before the COVID-19 pandemic.12,39,69,70 Intervening to
prevent and mitigate these conditions in the pandemic
context is feasible and will help stem a rapidly evolving
mental health crisis among U.S. women and those who
depend on them.
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Appendix

Appendix Table A1. Quota Sample Distribution

Race and age (years)

Total

White African American/Black East/Southeast Asian Other

18–44 45–64 65+ 18–44 45–64 65+ 18–44 45–64 65+ 18–44 45–64 65+

Education
High school or less 328 255 146 82 64 36 55 43 24 82 64 36 1,216
More than high

school
536 417 238 134 104 60 89 69 40 134 104 60 1,984

Total 864 672 384 216 168 96 144 112 64 216 168 96 3,200

n, number of respondents in each cell.
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