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Abstract

The COVID-19 pandemic heightened prenatal maternal stress, a risk factor for poorer maternal and infant health. There was
substantial variability, however, in the extent to which the stress of pandemic pregnancy influenced maternal mental health.
Some of this variability may have been due to the different coping strategies used to manage pandemic stress. In this cross-
sectional study of 7,383 pregnant women in the U.S. (M =25.69 +8.71 weeks gestational age) recruited during the first and
second U.S. waves of the COVID-19 pandemic, we examined associations of objective stressors, the subjective experience
of stress, and the use of four coping strategies with anxiety and depressive symptoms. Spiritual coping, planning/prepara-
tion, and avoidant coping were associated with increased subjective and objective stress and with greater mood and anxiety
symptoms, whereas coping by positive appraisal was associated with modestly lower subjective stress and with lower mood
and anxiety symptoms. We also found small interactions of stress and coping in predicting mood and anxiety symptoms,
suggesting that fit between coping strategy and type of stress influences coping outcomes. Specific coping strategy used as
well as the fit between coping strategy and stress type may determine whether coping buffers or exacerbates mood and anxiety
symptoms. The small magnitude of these associations suggests that individual-level coping may be insufficient in the face
of the overwhelming nature of the stress accompanying a global pandemic. This work adds to our understanding of coping
with pregnancy stress in the context of population-level stressors (i.e., a pandemic or large-scale disaster).
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Introduction

Elevated stress during pregnancy is associated with worse
maternal mental and physical health (Biaggi et al. 2016;
Ibrahim and Lobel 2020), which may in turn have long-
term effects on child health and development (Adamson
et al. 2018; Gentile 2017). The COVID-19 pandemic con-
tributed to stress for pregnant women via increased social
isolation, financial strain, limited prenatal care access, and
infection risk (Barbosa-Leiker et al. 2021; Matvienko-Sikar
et al. 2021; Meaney et al. 2021). Women pregnant during
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the pandemic also reported high levels pregnancy-specific
stress (e.g., caring for a child, physical toll of pregnancy/
childbirth) and pandemic-specific stress (e.g., infection risk
and not feeling prepared for childbirth; Pope et al. 2021;
Preis et al. 2020b). High rates of prenatal depression and
anxiety have been reported in some studies yet prevalence
rates differ widely (Tomfohr-Madsen et al. 2021; Yan et al.
2020). There has also been significant heterogeneity in the
observed effects of stress on maternal mental health out-
comes (for reviews, see Demissie and Bitew 2021; Fan et al.
2021; Sun et al. 2021). One possible explanation for these
findings is that interindividual differences in stress coping
may moderate the effect of stressful pandemic conditions on
maternal mental health outcomes.

Coping with stress in pregnancy
Coping strategies are cognitive or behavioral responses used

to manage stress, but not all strategies are equally effective.
Studies of coping in the context of pregnancy-specific stress
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have commonly examined positive appraisal, planning/
preparation, spiritual coping, and avoidance-based coping
(Ibrahim et al. 2019; Rehbein et al. under review). Avoidant
coping is consistently linked with higher distress (Giurgescu
et al. 2006; Guardino and Dunkel Schetter 2014; Hamilton
and Lobel 2008), while positive appraisal is linked to lower
distress (Giurgescu et al. 2006; Guardino and Dunkel Schet-
ter 2014; Ibrahim et al. 2019). Evidence concerning the effi-
cacy of planning/preparation and spiritual coping is mixed
(Dolatian et al. 2017; Lobel et al. 2002; Vitorino et al. 2018).
Lobel and colleagues (2002) suggest that spiritual coping
may reduce stress when it involves gratitude, mindfulness,
or social support, but may be harmful when it involves per-
severation on feared outcomes.

The utility of coping strategies may also depend on
strategy-situation fit (Cheng et al. 2014; Shing et al. 2016).
Effective coping is a tailored response to a specific stressor,
and the importance of strategy-situation fit is emphasized
by transactional theories of coping (Frydenberg 2014). For
example, research examining prenatal coping in the context
of the 2011 Queensland, Australia floods found that plan-
ning/preparation was associated with greater distress specifi-
cally for women with high levels of disaster exposure (Chen
et al. 2020). Similarly, planning/preparation did not predict
lower distress in a study of women with high-risk preg-
nancies (Lobel et al. 2002), suggesting that efforts to cope
through problem-solving are ineffective or even increase
distress when the stressor cannot be easily resolved by the
individual.

Coping with prenatal stress during the COVID-19
pandemic

During the COVID-19 pandemic, high reliance on maladap-
tive coping strategies, including avoidance and poor self-
care, has been documented in pregnant women (Werchan
et al. 2022). Avoidant coping appears particularly com-
mon in women experiencing objective pandemic-related
stress—that is, circumstances widely considered stressful
such as financial loss and social isolation (Khoury et al.
2021). Avoidance has also been associated with worse men-
tal health during the pandemic while planning/preparation
and positive appraisal have been linked with better men-
tal health (Khoury et al. 2021; Penengo et al. 2021; Spi-
nola et al. 2020). The effects of spiritual coping during the
pandemic appear mixed with some work suggesting it was
generally deleterious (Penengo et al. 2021) and other work
suggesting it may only have benefitted certain demographic
groups such as African American women (Wheeler et al.
2021). Exploration of multivariate relationships of coping
and stress are limited. Khoury and colleagues (2021) found
that dysfunctional coping involving avoidance or maladap-
tive emotion regulation partially mediated the relationship
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between COVID-19 stress and mental health. Dysfunctional
coping was associated with greater stress and worse mental
health while emotion-focused coping was associated with
lower stress and better mental health.

Despite growing research on stress and coping during
pandemic pregnancy, important questions remain. First,
whether coping functions as a moderator, rather than a medi-
ator, of the relationship between stress and mental health
outcomes has not been explored. That is, stress may predict
poor mental health only when pregnant women use mala-
daptive coping strategies; adaptive coping may mitigate the
deleterious impact of stress on mental health. Second, prior
studies have largely focused on coping with perceived stress
(c.f., Khoury et al. 2021). Effective coping, however, may
look different for subjective versus objective stress. Third,
because coping's effectiveness depends on strategy-situation
fit, it is important to examine the efficacy of coping strate-
gies as stressful pandemic conditions evolved over time.

The current study

We studied associations among stress, coping, and mood
and anxiety symptoms in a large sample of pregnant women
during the first two waves of the COVID-19 pandemic in the
US. We hypothesized that avoidant coping would be linked
to more mood and anxiety symptoms and positive appraisal
would be linked to less mood and anxiety symptoms. We did
not advance hypotheses about spiritual coping and planning/
preparation, which have produced mixed results in previous
studies. We explored the moderating impact of coping on the
connection between stress and mood and anxiety symptoms
using two distinct models for objective and subjective stress.
We adjusted for sociodemographic and obstetric variables as
well as other coping styles. We added wave of recruitment
(Wave 1 vs. Wave 2) as a covariate to consider the evolving
nature of the pandemic. Moreover, we performed explora-
tory analyses to determine whether the fit between coping
strategy and pandemic circumstances changed throughout
the pandemic.

Method
Study design

This cross-sectional study examined response data from
the baseline surveys of a large longitudinal study, the Stony
Brook COVID-19 Pregnancy Experiences (SB-COPE)
Study, assessing psychosocial impacts of the COVID-19
pandemic on peripartum women and their offspring. We
recruited pregnant women, 18 years or older, who could
read in English, through targeted advertisement and preg-
nancy-related pages on social media sites (e.g., Facebook,
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Instagram, Reddit). Recruitment occurred in two waves cor-
responding to the first two waves of the COVID-19 pan-
demic in the U.S. (Wave 1: N=4,388 women, April-May,
2020; Wave 2: N=2,995 women, December, 2020). The
cross-sectional analyses included data from baseline surveys
of both waves of recruitment (total N=7,383). Informed
consent was obtained and participants completed surveys
through Qualtrics. Participants were enrolled in a raf-
fle with a 1/100 chance to win a $100 gift card for each
questionnaire completed. The study has been continuously
approved since April 21, 2020 by the IRB of Stony Brook
University (IRB2020-00227).

Measures

Sociodemographic and Obstetric Factors included as covar-
iates were variables that had previously been associated with
mental health in studies of pregnant women during the pan-
demic (Lobel et al. 2022) and were significantly correlated
in this sample with mood and anxiety symptoms. Specifi-
cally: maternal age (years), parity (number of births), and
high-risk pregnancy status (No/Yes or Unsure). Additionally,
we operationalized race as Black/African American versus
all other racial groups based on previous literature suggest-
ing that certain coping strategies, such as religious/spiritual
coping, function differently among Black/African American
vs non-Black individuals (Oates and Goode 2013; Wheeler
et al. 2021).

Coping was measured using 14 items from the Revised
Prenatal Coping Inventory (NuPCI; Hamilton and Lobel
2008) assessing the frequency of coping over the past month
on a 5-point scale ranging from 0 (“Never”) to 4 (“Very
Often”). Items assessed 4 different coping strategies (Ibra-
him et al. 2019): spiritual coping (3 items, e.g., “Prayed that
the birth will go well”), positive appraisal (3 items, e.g.,
Felt that pregnancy has made life better”), planning/prepara-
tion (6 items, e.g.,” Talked to people about what it is like to
raise a child”), and avoidant coping (2 items, e.g.,” Tried not
to think about the birth”). The adapted NuPCI demonstrated
mixed internal consistency across subscales (a’s range from
0.57 for avoidant coping to 0.85 for spiritual coping). Factor
structure of this version of the NuPCI was assessed using
confirmatory factor analysis (CFA; Supplemental Fig. 1).

Subjective Stress was measured using the Revised Pre-
natal Distress Questionnaire (NuPDQ; Ibrahim and Lobel
2020; Yali and Lobel 1999), and the Pandemic-Related Preg-
nancy Stress Scale (PREPS; Preis, Mahaffey, & Lobel 2020a,
b). The NuPDQ is a 17-item measure assessing whether a
respondent is feeling “bothered, upset, or worried” about
each stressor (e.g., “changes in weight and body”, “what will
happen during labor and delivery”) on a 3-point scale from
0 (“Not at All”) to 2 (“Very Much”). The NuPDQ has strong
psychometric properties (Ibrahim and Lobel 2020), including

in the current sample (¢ =0.81). The PREPS assesses stress
related to being pregnant during the COVID-19 pandemic
and includes two subscales: 1) preparedness stress (7 items,
e.g., “I am concerned that I am not getting enough healthy
food or sleep or exercise because of COVID-19 restrictions’)
and 2) infection stress (5 items, e.g., “I am worried that I
might get COVID-19 when I go to the hospital to deliver”).
Responses are on a 5-point scale from 1 (“Very Little”) to
5 (“Very Much”). The PREPS subscales have strong psy-
chometric properties (Preis et al. 2020b) including internal
consistency in the current sample (o’s=0.82 for preparedness
stress and 0.85 for infection stress). Z-scores of the NUPDQ
and PREPS subscale scores were averaged to create a com-
posite variable of subjective stress.

Objective Stress was measured as a sum of the following
variables (range =0-5): 1) essential worker status (Y/N), 2)
“income loss for oneself or for someone on whom the par-
ticipant depends due to COVID-19” (Y/N), 3) prenatal care
appointments cancelled due to pandemic (Y/N), 4) diag-
nosed or suspected COVID-19 infection (Y/N), and 5) major
stressful life event during pregnancy (Y/N). Both diagnosed
and suspected cases of COVID-19 infection were included
because at the first wave of recruitment (April-May, 2020),
COVID-19 testing was not widely available. Among those
with diagnosis of COVID-19 infection, n=24 individuals
endorsed being hospitalized as a result.

Mood and Anxiety Symptoms included frequency over
the last two weeks of anxiety symptoms as reported on the
Generalized Anxiety Disorder-7-item (GAD-7; Spitzer et al.
2006) and depressive symptoms as reported on the Patient
Health Questionnaire-2-item (PHQ-2; Kroenke et al. 2003),
using a 4-point response scale from 0 (“Not at All”) to 3
(“Nearly Every Day”). The GAD-7 and PHQ-9 are widely
used screening measures and have strong psychometric prop-
erties (Byrd-Bredbenner et al. 2021; Staples et al. 2019),
including in the current sample (GAD-7 a=0.92; PHQ-2
a=0.85). Z-scores of these measures were averaged to cre-
ate a composite variable of mood and anxiety symptoms.

Data analytic plan

Analyses were conducted using SPSS version 28.0
(IBM Corp 2021) and R using the Lavaan package (R Core
Team, 2021; Rosseel 2012). Depression and anxiety were
highly correlated (r=0.70, p<0.001), as were measures
of subjective stress (r’s range from 0.41-0.59, p’s <0.001).
Chi-squared and independent samples t-tests were used to
compare group means of the Wave 1 and Wave 2 samples on
sociodemographic, obstetric, stress, coping, and mood and
anxiety variables. Next, collapsing across waves of recruit-
ment, within-subjects ANOVA was used to compare mean
levels of the four NuPCI coping strategies. Pearson’s corre-
lations were used to examined bivariate associations among
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coping (NuPCI), objective stress, subjective stress, and mood
and anxiety symptoms as measured using our composite
measure of GAD-7 and PHQ-2. Finally, multiple regression
was used to examine associations between mood and anxiety
symptoms and coping strategies, type of stress, and the inter-
action of coping and stress factors (i.e., strategy-situation fit).
Specifically, we examined two models (theoretical models in
Fig. 1), one for objective stress and one for subjective stress,
predicting mood and anxiety symptoms (using composite of
GAD-7 and PHQ-2). Independent variables were wave of
recruitment, sociodemographic and obstetric factors, cop-
ing strategies, stress (either subjective or objective), and the
interaction of each coping strategy with stress.

Results

7,383 women were recruited (Wave 1: N=4,388 recruited
April-May, 2020; Wave 2: N=2,995 recruited December,
2020; see Table 1 for demographics). Both samples were
majority white, although Wave 2 had fewer white par-
ticipants (X>=18.48, p<0.001) and more Black/African
American participants (X?=24.37, p <0.001). Both Wave
1 and Wave 2 samples were majority non-Hispanic (90.5%
non-Hispanic in both waves of recruitment). Both waves of
recruitment were also highly educated (69.0% bachelor’s
degree or higher), with the Wave 2 sample reporting rela-
tively higher educational attainment (X° =555.59, p <0.001).

Model 1
Spiritual Positive Planning/ Avoidant
Coping Appraisal Prepare Coping
Mood and Anxiety
Subjective . Symptoms
(composite of GAD-7 &
Stress PHQ-2)
W:fve High Mat. Mat. Black
Recruit. Risk Age Educ. Identif.
Model 2
Spiritual Positive Planning/ Avoidant
Coping Appraisal Prepare Coping
Mood and Anxiety
Objective N Symptoms
St (composite of GAD-7 &
ress PHQ-2)
st"e High Mat. Mat. Black
Recruit. Risk Age Educ. Identif.

Fig. 1 Theoretical model of interactive effects of coping subtypes
(i.e., spiritual coping, positive appraisal, planning/preparation, and
avoidant coping) with stress (i.e., pandemic-related objective stress
and pregnancy stress [composite of PREPS and NuPDQ z-scores]) to
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predict maternal mood and anxiety symptoms (composite of GAD-7
and PHQ-2 z-scores). Separate models were examined for each stress

type
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Table 1 De?criptive statistics Total Wave 1 Wave 2 W1 vs. W2
and comparisons between (N=7,383) (n=4,383) (1=2,995)
recruitment Waves 1 and 2 of
self-report measures of coping, Education: N(%)
Zg;s;;oa;‘: ?’Sﬁtﬁfﬁeﬁﬁg-m <HS diploma 1088(14.8%) 875(20.5%) 213(7.1%) X2=555.59%+
Some college 1186(16.1%) 593(13.6%) 593(19.8%)
Bachelors degree 1707(23.1%) 787(17.9%) 920(30.7%)
Grad degree 3383(45.9%) 2114(48.2%) 1269(42.4%)
Racial Identification: N(%)
Asian American 216(2.9%) 91(3.0%) 125(2.8%) X?=0.23
Black 423(5.7%) 220(7.3%) 203(4.6%) X?=24.37%*
White 6749(91.4%) 2687(89.7%) 4062(92.6%) X>=18.48%*
Other 216(2.9%) 86(2.9%) 130(3.0%) X?=0.52
Parity 0.73+1.02 0.74+1.02 0.72+1.02 t=0.85
Maternal Age 30.76 +4.66 30.84+4.67 30.64+4.65 t=1.80
High-Risk Pregnancy N=2647(35.9%) N=1574(359%) N=1073(35.8%) X°=0.002
NuPCI Spiritual Coping 1.58 +1.27 1.56+1.27 1.62+1.27 1=2.24%
NuPCI Positive Appraisal 2.42+0.81 2.41+0.79 2.42+0.83 t=0.78
NuPCI Planning/Preparedness  2.19+0.79 2.13+0.76 2.28+0.81 t=8.12%*
NuPCI Avoidant Coping 1.37+0.88 1.39+0.87 1.34+0.89 t=-2.20%
Objective Stress 2.38+1.35 2.02+1.19 2.90+1.40 t=-28.18%*
NUPDQ 0.88+0.35 0.86+0.34 0.91+0.37 t=4.90%*
PREPS Preparedness 3.32+0.91 3.46+0.87 3.12+0.94 t=-15.96%*
PREPS Infection Stress 3.21+£0.99 3.27+1.00 3.12+0.98 t=-6.50%*
GAD-7 8.39+5.49 8.57+5.39 8.12+5.62 t=-3.41%*
PHQ-2 1.58+1.71 1.65+1.70 1.48+1.72 t=-4.25%%

*p<.05, *¥p<.01; NuPCI: Revised Prenatal Coping Inventory; NuPDQ: Revised Prenatal Distress Ques-
tionnaire; PREPS: Pandemic-Related Pregnancy Stress Scale; GAD-7: General Anxiety Disorder-7 item
version; PHQ-2: Patient Health Questionnaire-2 item version

Collapsing across waves of recruitment, ANOVA with
Greenhouse—Geisser correction for non-sphericity indi-
cated significant differences in mean levels of the four
coping strategies (F(2.6, 19188.86)=2263.35, p <0.001).
Post-hoc pairwise comparisons indicated that posi-
tive appraisal (M =2.42 +0.81) was used more than all
other coping strategies (p’s <0.001), and avoidant coping
(M=1.37+0.88) was used less frequently than all other cop-
ing strategies (p’s <0.001). Additionally, planning/prepara-
tion (M =2.19+0.79) was use more than spiritual coping
(M=1.58+1.27, p<0.001).

Spiritual coping, planning/preparation, and avoidant cop-
ing all exhibited small correlations with higher subjective
and objective stress and mood and anxiety symptoms (see
bivariate associations, Table 2). Positive appraisal also had
a small correlation with lower subjective stress and mood
and anxiety symptoms, but was not significantly related to
objective stress. Objective stress had a small correlation with
higher subjective stress and with higher mood and anxiety
symptoms; subjective stress exhibited a large association
with higher mood and anxiety symptoms.

In both linear regression models (Table 3), higher mood
and anxiety symptoms were associated with being in the

Wave 1 sample, being younger, higher parity, high-risk
pregnancy status, and higher stress (either subjective or
objective stress). Spiritual and avoidant coping predicted
higher mood and anxiety symptoms in both stress models,
while planning/preparation predicted higher mood and anxi-
ety symptoms in the model for objective stress only. Posi-
tive appraisal predicted lower mood and anxiety symptoms
in both models.

In addition to main effects, several modest interactions
were found between coping strategies and stress in both
models. Simple slopes of interactive associations are pre-
sented in Fig. 2. For both subjective and objective stress, the
association between stress and mood and anxiety symptoms
was weaker among women who used positive appraisal more
frequently (Figs. 2a & 2d; f=-0.06, p <0.001 and f=-0.03,
p <0.05, respectively). Additionally, women who used plan-
ning/preparation coping more experienced fewer mood and
anxiety symptoms at low levels of subjective stress, but
more symptoms at high levels of stress (Fig. 2b; #=0.02,
p <0.05). By contrast, for the objective stress model, women
who used planning/preparation coping more reported higher
mood and anxiety symptoms at both low and high levels of
objective stress, and the relationship between objective stress
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Table 2 Bivariate correlations
of coping, stress, and mood
and anxiety symptoms in the
combined Wave 1 and Wave 2
samples (total n="7383)

Table 3 Linear regression
models predicting mood and
anxiety symptoms. Separate
models were conducted for
subjective and objective stress
with the stress type indicated

at the top of the relevant
columns. Independent variables
represent wave of recruitment,
sociodemographic factors
(maternal age, education,
high-risk pregnancy status,

and Black/African American
identification), stress, coping
strategies, and the interaction of
coping and stress measures

@ Springer

1 2 3 4 5 6 7
1 Spiritual Coping - 227 23" 08 a1 o7 08"
2 Positive Appraisal - 377 137 001 -04™ 23
3 Planning/Preparation - 0.01 13 19" 03"
4 Avoidant Coping - 06" 28" 24
5 Objective Stress (composite) - 24 20"
6 Subjective Stress (composite) - 517
7 Mood and Anxiety Symptoms -

(composite)

*p <.05, **p<.01; NuPCI: Revised Prenatal Coping Inventory; Objective Stress: Calculated as compos-
ite of essential worker status, pandemic-related income loss, prenatal care appointments canceled due to
pandemic, major stressful life events during pandemic, and diagnosed or suspected COVID-19 infection;
Subjective Stress is calculated as a composite of NuPDQ, PREPS preparation stress, and PREPS infection
Stress; Mood and Anxiety Symptoms: composite of GAD-7 and PHQ-2 z-scores.

Waves 1 & 2 combined; N=7094 Dependent variable: Mood and Anxiety Symptoms

(Composite of GAD-7 and PHQ-2)

Type of Stress: Subjective Stress Objective Stress

(PREPS and NuPDQ)

p t P p t p
Intercept 12.24 <.001 17.89 <.001
Wave of Recruitment -.05 -3.68 <.001 -20 -13.71 <.001
Maternal Age -14 -13.79 <.001 -17 -14.94 <.001
Parity .10 9.44 <.001 .08 6.63 <.001
High-Risk Pregnancy .05 391 <.001 A2 8.34 <.001
Black/African American -.01 -.55 .59 .00 -.16 .87
Stress® 46 43.44 <.001 18 15.54 <.001
Spiritual Coping .05 4.59 <.001 .04 3.62 <.001
Positive Appraisal =22 -20.05 <.001 -.26 -21.55 <.001
Planning/Preparation .02 1.91 .06 .10 7.97 <.001
Avoidant Coping .08 7.82 <.001 .19 17.21 <.001
Spiritual Coping * Stress® .02 1.62 11 .01 1.21 23
Positive Appraisal * Stress® -.06 -5.91 <.001 -.03 -2.45 .01
Planning/Preparation * Stress® .02 2.24 .03 .04 2.97 .00
Avoidant Coping * Stress® .03 2.75 .01 -.01 -.66 51
Model Summary: R’ F )/ R? F )/

34 265.41 <.001 20 122.67 <.001
Spiritual Coping * Stress® * Wave .03 1.09 .28 -.01 -.38 71
Positive Appraisal * Stress® * Wave .02 .56 57 .06 1.46 15
Planning/Preparation * Stress® * Wave ~ -.03 -1.00 32 -.05 -1.21 23
Avoidant Coping * Stress* * Wave .01 31 76 -.03 -91 .36
Model Summary: AR?> AF p AR?> AF P

.00 54 71 .00 1.02 40

p<.05 indicated in bold; *The stress measure used is listed at the top of the relevant columns; Dependent
variable for all models: mood and anxiety symptoms (composite of GAD-7 and PHQ-2 z-scores); Subjec-
tive stress variable calculated as a composite of the z-scores of NuPDQ, PREPS-preparedness, and PREPS-
infection. Objective stress variables calculated as cumulative composite of essential worker status, income
loss due to COVID, cancelled prenatal appointments due to COVID, having diagnosed or suspected
COVID-19 infection, and experiencing a major stressful life event during the current pregnancy; NuPCI:
Revised Prenatal Coping Inventory
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Moderator: Subjective Stress Composite

Moderator: Objective Stress Composite
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Fig. 2 Interaction effects of coping styles with stress to predict mood and anxiety symptoms (composite of GAD-7 and PHQ-2)

and mood and anxiety symptoms was stronger for women
who used planning/preparation more (Fig. 2e; f=0.04,
p <0.001). Finally, the interaction of avoidant coping with
subjective stress was significantly associated with mood and
anxiety symptoms. Specifically, among women who used
avoidant coping more, the association between subjective
stress and higher mood and anxiety symptoms was slightly
stronger compared to women who used avoidant coping less
(Fig. 2c; #=0.03, p<0.01). Additional exploratory hierar-
chical regression models were conducted, adding a second
step to the current models in which we examined three-way
interactions among coping, stress, and wave of recruitment.
These analyses, presented in Table 3, did not reveal any sig-
nificant three-way interactions.

Discussion

This study of a large cohort of American pregnant women
examined associations of stress, coping, and their interac-
tions with mood and anxiety symptoms during the COVID-
19 pandemic. We separately examined associations with
objective and subjective stress. We also included cross-
sectional data from two samples, recruited respectively in
the first and second U.S. waves of the COVID-19 pandemic,
to provide a more nuanced understanding of coping with
prenatal stress given evolving pandemic conditions. In the
Wave 2 sample compared to Wave 1, use of spiritual coping
and planning/preparation was modestly higher, and use of
avoidant coping was modestly lower. By Wave 2, methods
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for protecting against the virus (e.g., masking, social distanc-
ing) were better understood and vaccines were on the hori-
zon. Thus, decreasing uncertainty distress may have resulted
in less reliance on avoidance and greater use of planning/
preparation coping. This is consistent with hypothesized
models of uncertainty distress regulation during the COVID-
19 pandemic (Freeston et al. 2020) and consistent with the
modestly lower levels of pandemic-related stress and mood
and anxiety symptoms observed at Wave 2 versus Wave 1.
These comparisons should be interpreted with caution, how-
ever, as the samples at each wave differed in education and
racial identification.

Overall, positive appraisal was associated with lower
mood and anxiety symptoms whereas avoidant coping was
associated with higher mood and anxiety symptoms, consist-
ent with the existing literature on coping in pregnancy (Ibra-
him et al. 2019). The likely benefits of positive appraisal and
costs of avoidance were also borne out by regression models
examining interactions of coping with subjective and objec-
tive stress. Although we cannot determine causal relation-
ships in this cross-sectional study, these results suggest that
coping by positive appraisal may protect against mood and
anxiety symptoms for both objective and subjective stress.
Avoidance, by contrast, appears to be specifically detrimen-
tal for mental health in the context of high subjective stress.

In general, planning/preparation and spiritual coping were
also both associated with higher mood and anxiety symp-
toms at the bivariate level. Multivariate analyses, however,
may shed light on the mixed pattern of findings in prior
studies of planning/preparation. Our findings here suggest
that planning/preparation may be beneficial to mood and
anxiety symptoms when a woman is experiencing low sub-
jective stress but becomes detrimental when subjective stress
is high. On the other hand, planning/preparation appeared
to be universally deleterious to mental health in presence
of objective stress, regardless of stress severity. We did not
find any qualifications to the association of spiritual coping
with mood and anxiety symptoms, suggesting that — at least
during the pandemic — the effectiveness of spiritual coping
may not have been affected by the nature of the stress.

The current results are consistent with previous work
(Chen et al. 2020; Ibrahim et al. 2019; Khoury et al. 2021),
but it should be noted that the associations of coping strate-
gies with mental health variables were modest. This sug-
gests that intervening on coping alone is not sufficient to
alleviate distress for many women. Personal context (i.e.,
stress, mental health history) and social determinants of
health should also be considered key targets for interven-
tion (Endres et al. 2023; Guo et al. 2022; Lega et al. 2022;
Preis et al. 2020a). The very small bivariate association of
spiritual coping or planning/preparation with mood/anxiety
symptoms may reflect that these two coping strategies vary
in their efficacy across different circumstances and different
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sociocultural subgroups (for review, see Rehbein et al. under
review). Further research is needed to better examine how
cultural and situation factors influence the effectiveness
of spiritual coping and planning/preparation in the face of
major population-level stressors like the pandemic.

Although the present study makes strides towards disen-
tangling the relationship between stress, coping, and mental
health in women pregnant during the COVID-19 pandemic,
there are several limitations to consider. Much research con-
ducted during the pandemic, such as this, utilized online,
self-selected samples recruited via social media. Such
recruitment methods may increase risk for sampling bias
(Singh and Sagar 2021). This limitation notwithstanding,
remote survey administration reduces barriers to research
participation for the perinatal population, a group that has
historically been difficult to recruit for research (Frew et al.
2014) and was necessary given the abrupt onset of the pan-
demic and limitations on other face to face recruitment strat-
egies. The self-report nature of our measures also meant that
we did not include a formal clinical evaluation of current
or lifetime psychopathology, limiting our ability to draw
conclusions about changes in mental health functioning as
a result of pandemic stress. The mental health screening
measures utilized here also do not allow us to draw conclu-
sions about the prevalence of psychological disorders in this
sample. Relatedly, the present study is cross-sectional so
inferences about causal impacts of coping on mental health
are speculative. Within the objective stress composite, we
included both SARS-COV-2 infection or suspected infec-
tion which may conflate a range of experiences. Due to the
lack of reliable surveillance data in the US from early in
the pandemic, we were also not able to account for regional
variability in infection rates nor local pandemic mitigation
policies, each of which may contribute to the variance in
pregnancy stress. While we can speculate that increased
understanding of SARS-CoV-2 from Wave 1 to Wave 2 may
have decreased uncertainty, we did not directly assess these
constructs.

The current study benefitted from a large, geographi-
cally diverse cohort. However, the sample was not racially,
educationally, or economically representative of the US
population. Sample demographic composition also var-
ied between waves of recruitment, limiting our ability to
separate sociodemographic and time/condition effects. Our
research was also limited to examining these relationships
in the US. Previous research suggests significant between-
country differences in perinatal mental health during the
pandemic (Mateus et al. 2022; Motrico et al. 2021). Finally,
the present research was conducted in English and, despite
efforts to recruit from areas with higher concentrations of
minoritized individuals, the sample was majority white
and highly educated. The relative efficacy of various cop-
ing strategies may differ for minoritized populations and
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for individuals from different cultural backgrounds (Garcini
et al. 2022; Rehbein et al. under review). Similarly, it is
likely that perinatal mood and anxiety symptoms differed
across sociodemographic groups (Kovacheva et al. 2023).
Further investigation is needed to better understand the rela-
tionships among stress, coping, and mental health within
under-represented groups.

In sum, stress associated with the COVID-19 pandemic
stress had modest yet sustained negative effects on mood and
anxiety symptoms. Selection of coping strategy and strategy-
situation fit may influence whether coping buffers or exac-
erbates mental health symptoms. The modest magnitude of
these effects, however, suggests that an individual’s coping
skills alone are not adequate to buffer the overwhelming
stressful circumstances created by a global pandemic. Future
research should examine geographic/national differences as
well as differences among sociodemographic groups in the
relationships between stress, coping, and perinatal mental
health. Additionally, policy decisions should consider these
national and sociodemographic differences in mental health
needs when devising recommendations for effective inter-
vention and coping strategies. Experts in infectious disease
expect that epidemics/pandemics will increase in their inten-
sity and frequency in the future (Marani et al. 2021). There-
fore, it is critical that we learn how best to protect vulnerable
populations, including pregnant women, from the adverse
consequences of stress related to public health crises.
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