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Abstract

The role of resilience in mediating the negative effects of the COVID-19 pandemic on the mental health of US women is
poorly understood. We examined socioeconomic factors associated with low resilience in women, the relationship of low
resilience with psychiatric morbidity, and the mediating role of resilience in the relationship between pandemic-related
stress and other coincident psychiatric morbidities. Using a quota-based sample from a national panel, we conducted a web-
based survey of 3200 US women in April 2020. Weighted, multivariate logistic regression was used to model the odds of
pandemic-related stress, and coincident depression and anxiety symptoms among those with and without low resilience.
Structural equation modeling was used to evaluate resilience as a mediator of the relationship between pandemic-related
stress and other coincident psychiatric morbidities. Risk factors for low resilience included younger age, lower household
income, lower education, unemployment, East/Southeast Asian race, unmarried/unpartnered status, and higher number of
medical comorbidities. Low resilience was significantly associated with greater odds of depression symptoms (OR=3.78,
95% CI [3.10-4.60]), anxiety symptoms (OR=4.17,95% CI [3.40-5.11]), and pandemic-related stress (OR =2.86, 95% CI
[2.26-3.26]). Resilience acted as a partial mediator in the association between pandemic-related stress and anxiety symptoms
(proportion mediated =0.23) and depression symptoms (proportion mediated =0.28). In the early days of the COVID-19
pandemic, low resilience mediated the association between pandemic-related stress and psychiatric morbidity. Strategies
proven to enhance resilience, such as cognitive behavioral therapy, mindfulness-based stress reduction, and addressing
socioeconomic factors, may help mitigate mental health outcomes.
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Introduction

Widespread crises cause incident and cumulative mental
health effects (North 2014). Compared to pre-pandemic
levels, early studies from the current COVID-19 pandemic
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indicate significantly elevated rates of stress, anxiety, and
depression (Lee et al., 2020; Lindau et al., 2021; Twenge &
Joiner 2020; Wang et al., 2020a). Women may be especially
vulnerable to pandemic-related psychopathology because of
their higher baseline anxiety and depression (Hasin et al.,
2018; Kessler et al., 2005). Also, certain socioeconomic
factors were likely to increase the vulnerability of women
to stress during the COVID-19 pandemic. More women
are employed in essential worker roles, they have greater
responsibility for child-rearing and family caregiving, and
they experience gender-based disparities in wages. In addi-
tion, interpersonal violence intensified during the pandemic
(Lee et al., 2020; Sediri et al., 2020). Depression and anxi-
ety cause significant individual suffering with potentially
deleterious effects on the family (Ahun et al., 2018). Our
current, over-burdened mental health system is ill-equipped
to address increased psychiatric morbidity (Racine et al.,
2020). Consequently, it is critical to identify vulnerable
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populations and implement ways to buffer against stress in
times of global crisis.

Psychological resilience is the ability to resist illness,
adapt positively, and return to a pre-morbid level of func-
tioning in the face of ongoing stress (Dooley et al., 2017;
Kalisch et al., 2017; Smith et al., 2010). The importance
of resilience lies in its action as a buffer against stress and
as a mediator between stress and mental health morbidity
(Barzilay et al., 2020; Chen et al., 2020). Resilience has
been shown to mediate between stress and mental health
morbidity in the aftermath of disasters such as hurricanes
and earthquakes (Xi et al., 2020). In their survey of resil-
ience in 3042 general adult participants in the USA and
Israel during the COVID-19 pandemic, Barzilay and col-
leagues looked at the anxiety and depression scores of 1350
participants, 74% of which were female (2020). This study
showed that a one standard deviation increase in resilience
was associated with 65% and 69% less in indices of anxiety
and depression, respectively (Barzilay et al., 2020). How-
ever, they did not stratify their data by gender or account for
the socioeconomic factors often associated with low resil-
ience, and less than half of the participants provided data
about mental health, which limited the interpretation of
the study (Barzilay et al., 2020). Several studies have dem-
onstrated that, in times of disaster, addressing modifiable
socioeconomic factors, such as social isolation and poverty,
can enhance resilience (Mayer 2019; Vinkers et al. 2020).

A prior study has shown that women who experienced
domestic violence had lower levels of resilience when
compared with others (Tsirigotis and Luczak 2018). The
study described here analyzes cross-sectional data from the
National Women’s Health COVID-19 Study. In the semi-
nal study, Lindau and colleagues found that women who
reported a new or worsening health-related socioeconomic
risk (HRSR), such as housing instability or interpersonal
violence, during the early phase of the pandemic had two to
threefold higher adjusted odds of anxiety, depression, and
traumatic stress (2021). Among those without pre-pandemic
HRSRs, incident interpersonal violence (a broader construct
that may include domestic violence) was associated with
higher rates of depression and traumatic stress (Lindau et al.,
2021).

To understand if resilience mediates the effect of the pan-
demic on psychiatric comorbidities, we hypothesized that,
in the early days of the COVID-19 pandemic: (1) low resil-
ience in women is associated with socioeconomic factors;
(2) low resilience is positively associated with pandemic
concern, traumatic stress, depression symptoms, and anxi-
ety symptoms; and (3) resilience mediates the association
between pandemic-related stress, depression symptoms, and
anxiety symptoms. Our findings help us to ascertain how US
women are adapting to the stress of COVID-19 and the role
of environmental and structural factors in this adaptation.
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They also highlight ways in which resilience may be helpful
in promoting coping.

Materials and methods

The National Women’s Health COVID-19 Study was con-
ducted online between April 10, and 24, 2020, and has previ-
ously been described (Lindau et al., 2021). At the time of the
study, there was more uncertainty about safety, how the virus
was spread, and the implications of the virus for work and
finances. Concurrently, widespread quarantining was insti-
tuted and schools closed, forcing families to immediately
adopt remote work and learning. At this critical time, poten-
tial participants for the National Women’s Health COVID-
19 Study aged 18 and older were identified from a research
panel maintained by the survey research firm, Opinions 4
Good (Op4G). Op4G maintains a diverse panel of 350,000
English-speaking residents in the USA and has been used in
prior academic health studies (Baudry 2019; Forrest et al.,
2014; Gruber-Baldini et al., 2017). To facilitate targeted
recruitment, Op4G collects prospective data on panelists’
sociodemographic information and health conditions.

A nested quota sampling strategy was used to generate a
sample demographically representative based on the edu-
cation and age of women aged 18 and older in the 2018
US population (U.S. Census Bureau 2018). East/Southeast
Asian women (Chinese, Filipino, Japanese, Korean, and
Vietnamese) were intentionally over-sampled to generate
more precise estimates for this racial group, which has been
a target for COVID-related harassment and violence (Jeung
and Nham 2020).

A personalized, one-time survey link was emailed to
potential participants. Informed consent was documented
digitally and participants received a small incentive for com-
pleting the self-administered, web-based survey. In total,
3200 out of 3634 eligible women contacted completed the
survey, yielding an 88% cooperation rate (AAPR 2016). Post
hoc power calculations for this study indicated that 3200
women would provide sufficiently precise estimates of low
resilience (i.e., the half-width of the 95% confidence interval
would be no larger than +2%). The protocol was approved
by the University of Chicago Institutional Review Board.

Study design and measures

Resilience was measured using the Brief Resilience Scale
(BRS), which averages responses from six items (scored
1-5) and is designed to assess the ability to bounce back
from stress (Smith et al., 2008). Higher BRS scores repre-
sent higher resilience and BRS <3 is defined as low resil-
ience (Smith et al., 2010; Smith et al., 2008). The BRS was
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chosen for brevity, excellent psychometric properties, devel-
opment for use in adults, and the focus on resilience as an
ability or skill (Windle et al., 2011). Psychiatric comorbidi-
ties were defined as anxiety symptoms, depression symp-
toms, traumatic stress, and loneliness. Validated measures
of anxiety (Generalized Anxiety Disorder-7) and depression
(Patient Health Questionnaire-2) were used (Kroenke et al.,
2003; Spitzer et al., 2006). We used a two-item form for
traumatic stress: (1) feeling very upset by pandemic remind-
ers and (2) disturbing thoughts. These items represent the
two symptoms from the Modified Posttraumatic Stress Dis-
order Checklist that were most commonly endorsed by US
adults surveyed after the 9/11 terrorist attacks (Schuster
et al., 2001). A response of “quite a bit” or “extremely” to
either or both of the two questions from the modified PTSD
checklist was considered a positive for the presence of trau-
matic stress. Participants were asked to self-rate feelings of
loneliness, including the frequency (hardly ever, some of the
time, often); lonely was defined as responses of some of the
time or often. The questions about loneliness were adapted
from the English Longitudinal Study of Aging (ELSA)
(Shankar et al., 2011). Interpersonal violence was measured
by the Centers for Medicare & Medicaid Services Account-
able Health Communities (AHC) screening tool (Anon n.d.).
Respondents were asked to identify health-related comor-
bidities; a measure of medical comorbidities was adapted
from the Modified Charlson Comorbidity Index (Chaudhry
et al., 2005). Sleep was evaluated using 2 novel questions
measuring sleep duration and incident change. Participants
were also asked to self-rate their mental health (excellent,
very good, good, fair, poor) and pandemic concern (very,
somewhat, not very, not at all). Item non-response was low;
the mean missing response rate was 0.4% (range 0-2.5%).

Statistical analysis

Factors associated with low resilience were examined using
univariable and multivariable logistic regression. Multi-
variable logistic regression models were fitted to determine
how low resilience correlates with mental health measures,
with adjusted odds ratios (aORs) and 95% confidence inter-
vals (C.I.s) calculated. For further assessment of whether
increasing resilience was associated with mental health
(i.e., a “dose effect”), quartiles of the BRS were included in
the models instead of low resilience (versus not).

To determine the degree to which resilience mediated
the relationship between pandemic-related stress and coin-
cident depression and anxiety symptoms, two mediation
analyses were performed (Xi et al., 2020; Zhang et al.,
2018). To examine the degree to which resilience mediated
the relationship between pandemic-specific stress symp-
toms (loneliness and concern about the pandemic) and

depression and anxiety symptoms, further mediation analy-
ses were performed. Structural equation models (SEMs)
were fit, and the mediated association was calculated using
the product method. Bias-corrected bootstrapped 95% C.1.s
for the mediated association were constructed using 1000
bootstrapped samples. Partial mediation would be evident
if both the mediated and direct associations (i.e., the asso-
ciation between traumatic stress and anxiety/depression not
accounted for by resilience) were statistically significant.
The proportion mediated, defined as mediated effect/total
effect, was also calculated.

Covariates used in multivariable and mediation analyses
included race/ethnicity, age, education, income, marital sta-
tus, children in the household, comorbidities, and employ-
ment status. These covariates were chosen based on the
univariable analysis results from this study and on known
factors associated with resilience and mental health.

Survey weights were applied so that marginal distribu-
tions for age group, race, education, income category, and
geographic region matched 2018 population estimates. Statis-
tical significance was defined as p <0.05. Analyses were per-
formed using Stata 16 (StataCorp LLC, College Station, TX).

Results
Sample characteristics

The mean (S.D.) age was 47.7(17.0) years. Most women
were non-Hispanic white (65.3%) and educated, with 62.8%
reporting post-high school education. More than 60% were
married or partnered. More than a third lived with at least
one child in the household (38.9%). More than half of
respondents reported annual household income greater than
fifty thousand dollars (Table 1).

Associations between low resilience
and sociodemographic characteristics

The composite score of the six questions on the brief resilience
scale (Supplementary Table 1) showed that the majority (60%)
of the population was resilient (Mean (S.D.): 3.4 (0.8)) (Fig. 1).
Younger women were, on average, less resilient (18—44 years;
Mean (S.D.): 3.2 (0.8)) than older women (45-64: 3.4 (0.9);
65+:3.6 (0.7)) (Fig. 1). These differences translated to signifi-
cant differences (overall p <0.001) in the proportion of women
with low resilience between age groups (49.9% 1844 years,
35.8% 45-64 years, 25.3% 65 + years; Table 1). Lower income
was associated with higher rates of low resilience scores
(52.9%<25K,41.5% 25-50 K, 37% 50-100 K, 32.4% > 100 K;
overall p<0.001). Lower education was associated with low
resilience (overall p <0.001). Unmarried and unpartnered
women reported low resilience, with 45.4% of single women
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Table 1 Sociodemographic characteristics and factors associated with low resilience

Overall distri-

% with low resilience based

P-value from univariable Adjusted OR?

bution (%) on Brief Resilience Scale logistic regression (95% CI)
Age group (years) <0.001
18-44 44.6 49.9 Reference
45-64 33.0 35.8 0.53 (0.43-0.65)""
65+ 22.4 253 0.27 (0.20-0.37)"*"
Race/ethnicity 0.005
Non-Hispanic white 65.3 38.1 Reference
Non-Hispanic black 10.6 37.6 0.85 (0.66-1.11)
East/Southeast Asian 5.2 48.5 1.81 (1.33-2.47)""
Hispanic 13.8 459 1.15 (0.88-1.49)
Other 5.0 39.3 0.94 (0.55-1.60)
Marital status <0.001
Married/partnered 62.0 36.2 0.77 (0.64-0.93)"
Other 38.0 45.4 Reference
Children in household (HH) <0.001
No children in HH 61.1 35.6 Reference
1 or more children in HH 38.9 46.0 1.20 (0.98-1.48)
Education (highest grade completed) <0.001
Never attended or only attended kindergarten 0.4 80.9 4.18 (0.58-30.02)
Elementary 0.7 64.2 2.68 (1.02-7.00)"
Some high school (HS) 4.1 55.0 1.07 (0.69-1.65)
HS graduate 320 44.8 Reference
Some college 28.2 38.2 0.81 (0.65-1.01)
College graduate 34.6 335 0.78 (0.61-0.99)"
Employment 0.02
Employed 47.1 37.1 Reference
Not employed 52.9 41.9 1.37 (1.13-1.67)""
Household income in 2019 <0.001
<$25K 19.6 52.9 Reference
$25-50 K 21.3 41.5 0.79 (0.63-0.98)"
$50-100 K 30.0 37.0 0.69 (0.55-0.88)""
>$100 K 29.1 324 0.59 (0.43-0.80)""
# of comorbidities 0.01
0 53.7 37.2 Reference
1 29.4 425 1.47 (1.20-1.80)"""
2 10.4 39.2 1.42 (1.05-1.93)"
3+ 6.6 49.0 2.13 (1.46-3.10)""

3From a single multivariable logistic regression model with low resilience as the dependent variable. *: p<0.05, ™: p<0.01,

comparison to reference group

OR odds ratio, CI confidence interval

reporting low resilience compared with 36.2% of partnered
women (p <0.001). Women who identified as East/Southeast
Asian demonstrated low resilience compared to non-Hispanic
whites, with 48% of East/Southeast Asian women reporting
low resilience. Women with greater number of reported health
comorbidities were more likely to have low resilience (37.2%
0 comorbidities, 42.5% 1 comorbidity, 39.2% 2 comorbidities,
49.0% >3 comorbidities, overall p=0.01). These associations
remained significant in adjusted analyses (Table 1).
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: p<0.001 for

Associations between low resilience and traumatic
stress, depression symptoms, and anxiety
symptoms

Women who scored in the lowest quartile for resilience
reported higher levels of depression symptoms and traumatic
stress when compared with women scoring in the highest
quartile. This finding suggests a “dose effect” association
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Fig. 1 Distribution of the 18-44
Brief Resilience Scale scores Q-

stratified by age group and Mean (SD):
overall. Black bars indicate low 3.2(0.8)
resilience

Percent

1 2 3 4 5

between resilience and mental health, with increasing resil-
ience associated with decreasing odds of mental health con-
ditions and vice versa (Table 2).

Based on multivariable models, women with low resil-
ience had significantly greater odds of self-rated fair or poor
mental health (aOR, 95% CI: 4.58 (3.59-5.86)), anxiety
(aOR, 95% CI: 4.17 (3.40-5.11)), depression (aOR, 95%
CI: 3.78 (3.10-4.60)), traumatic stress (aOR, 95% CI: 2.86

45-64 65+ Overall

3.4 (0.9) 3.6 (0.7) 3.4 (0.8)

ey

1 2 3 4 5 1 2 3 4 5 1
Brief Resilience Scale

(2.26-3.62)), loneliness (aOR, 95% CI: 2.51 (2.04-3.10)),
and being very concerned about the pandemic (aOR, 95%
CI: 1.68 (1.40-2.02)) (Table 3). In sensitivity analyses,
although women who had worsening of interpersonal vio-
lence since the start of the pandemic had higher rates of
low resilience compared to other women (60% vs. 37%,
p <0.001), inclusion of this factor into the multivariable
models had limited impact on the associations between low

Table 2 Impact of resilience
(“dose effect”) on mental health

Adjusted odds ratio®

e (95% CI)
conditions
2MQuvs. 1MQ 34Quvs. 1MQ 4" Qvs. 1MQ
Fair/poor self-rated mental health 0.32 0.15 0.06
(0.25-0.43) (0.11-0.21) (0.03-0.11)
Anxiety 0.39 0.13 0.08
(0.30-0.49) (0.10-0.17) (0.05-0.12)
Depression 0.39 0.16 0.07
(0.31-0.50) (0.13-0.21) (0.05-0.11)
Traumatic stress 0.59 0.26 0.20
(0.45-0.77) (0.19-0.35) (0.13-0.31)
Loneliness 0.66 0.35 0.16
(0.49-0.88) (0.27-0.46) (0.12-0.22)
Very concerned about pandemic 0.72 0.46 0.44
(0.57-0.91) (0.37-0.59) (0.33-0.58)
Two or more mental health conditions 0.37 0.17 0.08
(0.28-0.50) (0.13-0.22) (0.06-0.12)

“From seven separate logistic regression models adjusted for age (continuous, range 18-90), race/ethnicity
(non-Hispanic white, non-Hispanic black, Hispanic, East/Southeast Asian, other), education (continuous,
range 1-6), income (<25 K, 25-50 K, 50-100 K, > 100 K), married/partnered status, number of children in
household (none, 1+), employment status, and number of comorbidities (continuous, range 0-7)

CI confidence interval, Q quartiles of resilience score
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resilience and mental health measures. There was a less than
5% change in the odds ratios in all cases (data not shown).

The mediating role of resilience in the relationship
between pandemic-related stress and coincident
depression and anxiety symptoms

The results indicate that resilience partially mediated the
association between pandemic-related stress and anxiety and
depression symptoms. Specifically, the indirect association (or
mediated association) was significant for anxiety (proportion
mediated=0.23), and depression (proportion mediated=0.28)
(Table 4). Resilience also partially mediated the relationship
between coincident loneliness and anxiety symptoms, propor-
tion mediated was 0.35, and depression symptoms, proportion
mediated was 0.33. In the relationships between pandemic
concern and anxiety or depression symptoms, the proportions
mediated by resilience were 0.27 and 0.42, respectively.

Discussion

In this snapshot of US women in the early phase of the
COVID-19 pandemic, we identified significant associa-
tions between low resilience and demographic/socioeco-
nomic variables, including younger age, lower educational
level and household income, East/Southeast Asian race,

Table 3 Impact of low resilience on mental health conditions

Adjusted odds ratio®  P-value
(95% CI)
Fair/poor self-rated mental health 4.58 <0.001
(3.59-5.86)
Anxiety 4.17 <0.001
(3.40-5.11)
Depression 3.78 <0.001
(3.10-4.60)
Traumatic stress 2.86 <0.001
(2.26-3.62)
Loneliness 2.51 <0.001
(2.04-3.10)
Very concerned about pandemic 1.68 <0.001
(1.40-2.02)
Two or more mental health condi- 3.84 <0.001
tions (3.14-4.69)

*From seven separate logistic regression models with the mental
health condition as the dependent variable, adjusted for age (continu-
ous, range 18-90), race/ethnicity (non-Hispanic white, non-Hispanic
black, Hispanic, East/Southeast Asian, other), education (continuous,
range 1-6), income (<25 K, 25-50 K, 50-100 K,>100 K), mar-
ried/partnered status, number of children in household (none, 1+),
employment status, and number of comorbidities (continuous, range
0-7)

CI confidence interval
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more medical comorbidities, and unmarried or unpart-
nered status. The relationship between socioeconomic
variables and levels of resilience has been documented
in global populations. In studies of women during the
pandemic, those who experienced pregnancy, post-par-
tum state, miscarriage, and interpersonal violence were
more likely to develop mental health concerns and had
more severe symptoms of depression, anxiety, and stress
(Almeida 2020, Farell 2020, Sediri et al., 2020). However,
this is the first large-scale study to characterize the role of
resilience in pandemic-coincident mental health morbidity
in US women in the early days of the pandemic, identify-
ing potentially modifiable factors.

The high levels of anxiety symptoms, depression
symptoms, and traumatic stress symptoms identified in
this population of women are consistent with other stud-
ies of COVID-19 and during the SARS epidemic (Duan
and Zhu 2020; Hawryluck et al., 2004; Ko et al., 20006).
Our finding of less psychiatric morbidity in older women
is somewhat surprising given the greater risk of physical
morbidity, but is also commensurate with other studies
(Gonzélez-Sanguino 2020; Wang et al., 2020b). A number
of factors may have contributed to this. (1) Older people
report greater spirituality, which has been identified a sig-
nificant protective factor for depression, anxiety, and
PTSD (Gonzalez-Sanguino 2020) (2) The prevalence of
interpersonal violence, which is increased in women who
are parents or guardian of a child aged less than eighteen,
is less in older women (Kimerling et al., 2016). In our
study, worsened interpersonal violence was a significant
risk factor for low resilience. (3) Since older women are
less likely to be living with dependent children, they are
less likely to be as worried about infecting their children.
(4) To adapt to late-life stressors that are often not “con-
trollable,” older adults more frequently utilize “accommo-
dative coping” which has been shown to uniquely predict
remission in late-life depression (Loidl and Leipold 2019).

The importance of resilience enhancing strategies such
as accommodative coping in disasters is supported by the
significant associations between low resilience and meas-
ures of depression symptoms, anxiety symptoms, traumatic
stress, and loneliness identified in this study. Resilience
has been shown to buffer ongoing stress and reduce the
risk of developing psychiatric morbidity in the COVID-
19 pandemic (Barzilay et al., 2020; Killgore et al., 2020).
We demonstrated a “dose—response” relationship between
resilience and mental health measures, highlighting the
interrelatedness of resilience, pandemic-related stress, and
coincident depression and anxiety symptoms. It is also
notable in this population of women that low resilience
was significantly associated with fair/poor self-reported
overall mental health. The association between negative
appraisal of mental health and low resilience concurs with
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Table 4 Mediation analysis

Depression Anxiety

Coef * (SE) P-value Coef * (SE) P-value

Traumatic stress

Association of traumatic stress with resilience [a] —-0.45 <0.001 —0.46 <0.001
(0.04) (0.04)
Association of resilience with depression/anxiety, adjusting for traumatic stress [b] —0.89 <0.001 —2.98 <0.001
(0.04) (0.12)
Total association of traumatic stress with depression/anxiety [c] 1.44 <0.001 5.91 <0.001
(0.10) 0.31)
Direct association of traumatic stress with depression/anxiety, not accounted for by resilience 1.04 <0.001 4.55 <0.001
[c’] (0.10) (0.30)
Indirect (mediated) association of traumatic stress with depression/anxiety, not accounted for by  0.40 <0.001 1.36 <0.001
resilience [ab or c—c’]** (0.04) (0.14)
Loneliness
Association of loneliness with resilience —-0.48 <0.001 —-0.48 <0.001
(0.03) (0.03)
Association of resilience with depression/anxiety, adjusting for loneliness —0.86 <0.001 —-3.00 <0.001
0.04) (0.13)
Total association of loneliness with depression/anxiety 1.26 <0.001 4.11 <0.001
0.07) 0.22)
Direct association of loneliness with depression/anxiety, not accounted for by resilience 0.85 <0.001 2.66 <0.001
0.07) 0.22)
Indirect (mediated) association of loneliness with depression/anxiety, not accounted for by 0.41 <0.001 1.45 <0.001
resilience (0.04) (0.13)
Pandemic concern
Association of pandemic concern with resilience -0.23 <0.001 —-0.24 <0.001
(0.03) (0.03)
Association of resilience with depression/anxiety, adjusting for pandemic concern -0.97 <0.001 -3.25 <0.001
(0.04) 0.12)
Total association of pandemic concern with depression/anxiety 0.52 <0.001 2.78 <0.001
0.07) (0.22)
Direct association of pandemic concern with depression/anxiety, not accounted for by resilience  0.30 <0.001 2.01 <0.001
0.07) (0.20)
Indirect (mediated) association of pandemic concern with depression/anxiety, not accounted for ~ 0.22 <0.001 0.76 <0.001
by resilience (0.03) 0.11)

“Unstandardized coefficients, SE standard error; covariates included age (continuous, range 18-90), race/ethnicity (non-Hispanic white, non-
Hispanic black, Hispanic, East/Southeast Asian, other), education (continuous, range 1-6), income (continuous, range 1-4), married/partnered
status, number of children in household (none, 1+), employment status, and number of comorbidities (continuous, range 0—7); for these analy-
ses, depression, anxiety, and resilience total scores were used while the dichotomous version of traumatic stress/loneliness/pandemic concern

(no/yes) was used

**Since these are linear models, the indirect association calculated by the product method (ab) is identical to the difference method (c—’)

the findings of Veer and colleagues, who demonstrated
that positive appraisal style correlated significantly with
the ability to recover from stress and also partially medi-
ated the positive association between perceived social sup-
port and resilience (2021).

Measuring resilience and the factors that impact it pro-
vides a potential opportunity to identify vulnerable popu-
lations. Interestingly, our sample showed that women
who identified as East/Southeast Asian demonstrated
low resilience, despite better self-rated health and higher
income. This may reflect bias against East/Southeast Asian

communities related to the COVID-19 pandemic (Clark
et al., 2020; Dhanani and Franz 2020). New or worsen-
ing adverse socioeconomic conditions are associated with
increased odds of psychiatric morbidity in our sample (Lin-
dau et al., 2021). While certain socioeconomic factors can-
not be changed (e.g., age), others such as poverty and limited
social support are modifiable.

At the clinical level, much empirical evidence exists
for specific treatments that can bolster resilience (Horn
et al., 2016; Tabibnia 2020). Cognitive behavioral therapy
(CBT), which addresses the interconnectedness of thoughts,
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feelings, and behaviors, and active behavioral coping, or
the attempts to cope with a stressor by changing how one
thinks about it, are examples of effective treatments that act
primarily by reducing negative thoughts (Clark and Beck
2010; Ono et al., 2018). Mindfulness Based Stress Reduction
(MBSR) involves shifting from self-focused mind wandering
to enhanced present-centered awareness (Banks et al., 2015;
Thompson et al., 2011). Other interventions that have been
shown to promote resilience act by enhancing firing in the
dopaminergic pathway, thus activating the reward network:
these include psychological (enhancing optimism), physi-
cal (improving sleep, exercise, diet), and social (enhancing
social support) interventions (Ashdown-Franks et al., 2020;
Cruz-Pereira et al., 2020; Eisenberger 2015; Krause et al.,
2017; Lai et al., 2020; Lee et al., 2019).

Strengths of our study include the large sample of women
surveyed during a critical time period, the 6 weeks follow-
ing the declaration of a pandemic and during a time when
quarantining was widespread. However, the findings from
this study should be interpreted in light of their limitations.
This study is not a probability sample, but use of a national
research panel allowed rapid enrollment at a critical time
in the pandemic. Furthermore, as a cross-sectional study,
it does facilitate the discovery of crucial correlational rela-
tionships, but it does not allow causal inference. There is a
great need for longitudinal studies on the role of resilience
as a marker of psychiatric vulnerability and the identifica-
tion of optimal interventions, especially during a time of
disaster. It is also a limitation of our study that information
about the past history of psychiatric morbidity and suicide
attempts, of the participants and their families, was not
obtained. Another limitation was the use of the PHQ-2 to
measure depressive symptoms, given that it does not meas-
ure somatic symptoms of depression which are especially
relevant in older women. However, the lack of a specific
measure of somatic symptoms of depression was partially
mitigated by the use of additional questions in the survey
measuring sleep and self-reported health. Change in sleep is
a neurovegetative symptom of depression and it is interest-
ing that while older age was associated with greater rates of
poor/fair self-reported health, fewer of the most senior group
of women (> 65) reported a change in sleep since the start of
the pandemic (31% versus 59% in women aged 18—44). This
suggests that the PHQ-2 did not necessarily miss depression
symptoms in older women.

In this study, we characterize the well-being of women in
the early pandemic. The high rates of depression and anxi-
ety symptoms found are alarming and indicate an urgent
need for actions to address suffering, both at the individual
level and more broadly, to support women in their key roles
in pandemic recovery. Resilience plays a role in mediating
the effects of stress on mental health and may offer a useful
opportunity for intervention.
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