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ARTICLE INFO ABSTRACT

Keywords: Emerging evidence shows that compared to pre-pandemic norms pregnant women report significant increases in

Pregnancy ) clinical levels of depressive and anxiety symptoms during COVID-19. This pre-registered study examined

POStl;;rtlum depression cognitive and social vulnerability factors for poor mental health in pregnancy during COVID-19. Understanding

\(/:Vc())\r/r 19 vulnerability profiles is key to identifying women at risk for deteriorating peripartum mental health. N = 742
v . pregnant women and N = 742 age and country-matched controls from the COVID-19 Risks Across the Lifespan

Intolerance of uncertainty i K . "

Loneliness Study were included. Using a case-match control design allowed us to explore whether the cognitive vulnera-

bility profiles would differ between pregnant and non-pregnant women. The findings showed that COVID-19-
related stress was associated with heightened levels of depression and anxiety during pregnancy. Its impact
was greatest in women with cognitive (i.e., higher intolerance of uncertainty and tendency to worry) and social
(i.e., higher level of self-reported loneliness) vulnerabilities. Importantly, our data show that the mental health
impacts of the pandemic were greater in pregnant women compared to women who were not pregnant, espe-
cially those with cognitive and social vulnerabilities. The results highlight the urgent need to prioritize mental
health care for pregnant women to mitigate the impact of COVID-19-related stress on women's postpartum
mental health and their infants' well-being.

1. Introduction These rises in poor maternal mental health are likely associated with

pandemic related stressors such as worldwide increases in health and

Pregnancy is a sensitive period and major transition in a woman's life
that is associated with increased rates of mental health problems and
psychological distress (Canario and Figueiredo, 2017). Antenatal psy-
chological distress in turn is associated with postpartum mental health
problems (Fawcett et al., 2019; Howard et al., 2018), obstetric compli-
cations (e.g., preterm labour (Snapper et al., 2018)) as well as poor in-
fant outcomes (Netsi et al., 2018). Worryingly, a recent meta-analysis
estimated the worldwide prevalence of antenatal depression during
COVID-19 at 25.6 % and 30.5 % for anxiety (Tomfohr-Madsen et al.,
2021). Rates of clinically elevated symptoms of depression and anxiety
reported during the pandemic also exceed pre-pandemic levels
(Davenport et al., 2020; Durankus and Aksu, 2022; Lebel et al., 2020).

economic uncertainty. Understanding individual differences in the
impact of COVID-19-related stress on antenatal mental health is essen-
tial to provide targeted prevention and intervention for peripartum
mental health problems during public health crises and improve infant
outcomes.

1.1. Cognitive vulnerability to COVID-19-related stress

COVID-19-related stressors may be exacerbated during pregnancy,
especially in pregnant women who are intolerant of uncertainty and
those that tend to worry. Worry is a form of repetitive negative thinking,
which has been associated with depressive and anxiety symptoms in
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pregnant women (Moulds et al., 2018; Schmidt et al., 2016). Worrying
about perceived COVID-19-related threats for themselves and their un-
born baby may lead to poorer mental health outcomes (Preis et al.,
2020). Indeed, during previous coronavirus outbreaks such as SARS,
pregnant women were identified as amongst the most worried about
spreading or contracting the virus (Brooks et al., 2020; Caparros-Gon-
zalez and Alderdice, 2020). Worry has also been associated with greater
distress in pregnant women during COVID-19 (Mertens et al., 2020). In
addition to worry, individual differences in intolerance of uncertainty
have been associated with mental health problems in pregnant women
(Sbrilli et al., 2021). The continuously changing information regarding
the effects of the virus on the health of women and their babies (Ras-
mussen and Jamieson, 2021) may be particularly stressful for these
women. COVID-19-related stress then may be associated with poorer
mental health in women with heightened worry and intolerance of un-
certainty, especially during pregnancy.

1.2. Social vulnerability to COVID-19-related stress

A further source of stress introduced by the pandemic, beyond health
and economic uncertainty, are social distancing measures implemented
to reduce the spread of COVID-19 (Minihan et al., 2022). These mea-
sures have limited access to and social contact with healthcare pro-
viders, as well as social support from relatives and friends for all
(Holmes et al., 2020) and may have been particularly detrimental to the
wellbeing of pregnant women. As humans, social connection helps us
cope with stress, build meaningful support networks and promote
resilience (Bavel et al., 2020), which pregnant women rely on. In
contrast, loneliness (Junttila et al., 2015) and inadequate social support
(Hetherington et al., 2018) are associated with increased risk of
depression and anxiety in pregnancy. Together the nature of COVID-19
and its public health sequalae may have potentiated the social risk for
antenatal mental health problems in pregnant women by increasing
loneliness and limiting opportunities for interaction and social support.

In this pre-registered study (https://osf.io/bsng7), we examined
whether individual differences in cognitive (worry and intolerance of
uncertainty) and social (loneliness, social support, and social in-
teractions) risk explained variance in the association between COVID-
19-related stress and mental health in pregnant women. Importantly,
and in contrast with most existing research, we explored these questions
in a case-control design. To do this we drew data from the COVID-19
Risks Across the Lifespan (CORAL; https://www.thecoralstudy.com/)
study. This dataset allowed us to investigate the following hypotheses:

First, we predicted that COVID-19-related stress would be highest in
countries with the highest government imposed social distancing measures
(H1). Second, we hypothesised that increased COVID-19-related stress
would be associated with heightened levels of mental health problems (H2).
In line with the reviewed literature, we further predicted that cognitive
risk (H3a) and social risk (H3b) would account for variance in the rela-
tionship between COVID-19-related stress and mental health in pregnant
women. Finally, we predicted that all observed associations would be
stronger in pregnant compared to non-pregnant women (H4).

2. Method
2.1. Study design

The study was approved by the University of New South Wales'
Human Research Ethics Committee (HC200287). Data was drawn from
the CORAL study, a three-wave longitudinal study investigating the
impact of the COVID-19 pandemic on the wellbeing of young people,
pregnant women, adults, and older adults. The larger CORAL study
comprised of 3208 eligible participants from Australia, the UK, and USA.
Participants completed an online survey thrice at three-monthly in-
tervals between May 2020 and April 2021. The present study analyses
included data from time 1 collected between May 5th 2020 and
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September 30th 2020.

2.2. Participants

Participants were eligible for the larger CORAL study if they were:
fluent in English; lived in Australia, the UK or USA; over 11 years of age;
had no neurological or developmental condition or history of a trau-
matic brain injury; responded to no >1 attention check item incorrectly
(the survey included a total of 5 attention check items that were
designed to ensure that participants were reading questionnaire items
attentively); and were capable of providing informed consent (Minihan
et al., 2022). For the present study, only eligible female participants at
time 1 were included in the analyses based on their pregnancy status in a
screening questionnaire within the survey.

Participants were 742 pregnant women (M = 31.63 years, SD = 4.94)
and 742 non-pregnant women (M = 30.82 years, SD = 5.56) case-
matched controls (Table 1; for clinical and psychological characteris-
tics see Table S1). The sample of non-pregnant controls was drawn from
a larger sample of 1139 female participants. Participants were matched
using the ‘nearest neighbour’ method. A ratio of 1 was selected to
perform a one-to-one matching of pregnant women with the closest
eligible non-pregnant women control (Ho et al., 2011).

2.3. Procedure

Participants were recruited via social media, paid online advertising,
online pregnancy forums, mothers groups' newsletters, mental health
organisations, as well as researchers' networks. Participants were
emailed a link to complete an online survey at each time point (1, 2, 3),
approximately 3 months apart. Data was collected using Qualtrics and
written informed consent was obtained by completing an online Consent
Form. Participants who completed the survey at time 1 were entered
into a draw for the chance to receive an AUD$100 (USD$60/GBP£50)
Amazon gift voucher.

2.4. Measures

Only the measures relevant to the present study are described below
(for the full list of measures see Minihan et al., 2022).

Table 1
Participant demographics by pregnant status.

Pregnant Non-pregnant
N % N %

Total N = 1484 742 50 742 50
Country of residence

Australia 212 50 212 50

United Kingdom 344 50 344 50

United States of America 186 50 186 50
Education

High school 62 4.2 78 5.3

Professional/vocational training 109 7.3 96 6.5

University 527 35.5 523 35.2
Ethnicity

Aboriginal or Torres Strait Islander 4 0.3 2 0.1

African 4 0.3 7 0.5

Asian 27 1.8 42 2.8

Hispanic 18 1.2 14 0.9

Mixed 15 1 24 1.6

White 598 40.3 572 35.2

Other 28 1.9 28 1.9

Prefer not to say 3 0.2 8 0.5
History of mental health diagnosis

Yes 235 15.8 289 19.5

No 463 31.2 408 27.5

Note. N = total number of participants; % = percentage of total number of
participants.
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2.4.1. COVID-19 related stress

The Pandemic Anxiety Scale (PAS), a 9-item questionnaire, was used
to measure COVID-19-related stress (McElroy et al., 2020). The items (e.
g., “I'm worried that I will catch COVID-19”) were rated on a 5-point
Likert scale ranging from O (“Strongly disagree”) to 4 (“Strongly
agree”), with higher scores indicating greater COVID-19-related stress.
In the present study, the PAS demonstrated acceptable internal consis-
tency (T = 0.82).

2.4.2. Mental health

2.4.2.1. Depression. Depressive symptoms were measured using the
Patient Health Questionnaire (PHQ-8; Kroenke et al., 2001), excluding
question nine, which assessed suicidality, as clinical risk could not be
managed in the context of an online study. Participants rated the extent
to which they experienced depressive symptoms over the previous two
weeks (e.g., “little interest or pleasure in doing things™), on a 4-point
Likert scale ranging from O (“not at all”) to 3 (“nearly every day™).
Higher scores indicate greater levels of depressive symptoms. The PHQ-
8 has demonstrated similar sensitivity, specificity, and diagnostic ac-
curacy to the PHQ-9 (Kroenke et al., 2001). The internal consistency of
the PHQ-8 in the current study was good (oT = 0.93).

2.4.2.2. Anxiety. Symptoms and severity of anxiety were measured
using the Generalized Anxiety Disorder scale (GAD-7; Spitzer et al.,
2006). The GAD-7, comprised of 7 items (e.g., “worrying too much about
different things”), is rated on a 4-point Likert scale from 0 (“Not at all”)
to 3 (“Nearly every day”) with higher scores indicating greater levels of
generalized anxiety. The GAD-7 has demonstrated excellent internal
consistency in a primary care setting (Spitzer et al., 2006) and was good
in the current sample (wT = 0.96).

2.4.3. Cognitive risk

2.4.3.1. Worry. The Penn State Worry Questionnaire for Children
(PSWQ-C; Chorpita et al., 1997) is a 14 item self-report measure used to
assess the tendency to worry. The child version was administered due to
the wide age range of participants completing this measure within the
larger CORAL study. The items (e.g., “My worries really bother me”) are
rated on a 4-point Likert scale from 0 (“Never true”) to 3 (“Always
true”), with higher scores reflecting more frequent and uncontrollable
worries. The PSWQ-C has excellent internal consistency, good conver-
gent and discriminant validity, and test-retest reliability in clinical and
non-clinical samples (Chorpita et al., 1997; Pestle et al., 2008). In the
current study, the PSWQ-C demonstrated good internal consistency (o T
= 0.96).

2.4.3.2. Intolerance of uncertainty. Participants' intolerance of uncer-
tainty was assessed with the Intolerance of Uncertainty Scale — short
version (IUS-12; Carleton et al., 2007). Participants responded to 12
items (e.g., “I must get away from all situations where I don't know what
will happen”) on a 5-point Likert scale from 1 (“Not at all”) to 5 (“Very
much”). The IUS-12 has shown excellent internal consistency in previ-
ous samples (Carleton et al., 2007). The current study showed good
internal consistency (wT = 0.93).

2.4.4. Social risk

2.4.4.1. Loneliness. The UCLA Loneliness Scale (Russell, 1996) was
administered to measure subjective feelings of loneliness as well as
feelings of social isolation. The 20-item questionnaire (e.g., “I feel
completely alone”) is rated on a 4-point Likert scale ranging from 0 (“I
often feel this way”) to 4 (“I never feel this way”). The UCLA Loneliness
Scale has shown excellent internal consistency in a young adult sample
(Russell, 1996), and the present study (oT = 0.97).
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2.4.4.2. Interactions. Changes in peer interactions were measured with
a bespoke 6-item questionnaire. Participants rated the extent to which
their face-to-face interactions with friends and use of a number of online
platforms (e.g., social media, text messaging, video calling) have
changed since the COVID-19 pandemic. Ratings were provided on a
sliding scale ranging from “Much decreased” to “No change” to “Much
increased”. The interaction items showed good internal consistency (T
= 0.96).

2.4.4.3. Social support. Participants rated the extent to which their so-
cial support from family and friends has changed since the COVID-19
pandemic on a bespoke 2-item questionnaire. Ratings were provided
on a sliding scale from “Much decreased” to “No change” to “Much
increased”. Internal reliability for social support was not calculated due
to this variable being assessed by only two items.

2.4.5. Government response

Participants' country of residence (Australia, the UK, or the USA) was
used as a proxy for the stringency index. Participants were currently
residing in the UK (46.4 %), Australia (28.6 %), or USA (25.1 %). That is,
countries with varying levels of social distancing measures operation-
alized as the stringency index (Oxford Coronavirus Government
Response Tracker project; Hale et al., 2021). The stringency index
measures the magnitude of government response to COVID-19 and
constitutes a composite measure of 9 indices (i.e., school closures,
workplace closures, cancellation of public events, restrictions on gath-
erings, closure of public transport, stay at home requirements, re-
strictions on internal movements, international travel controls, and the
presence of public information campaigns). The average stringency
index for countries in the present study during the study period was; UK
=73.3, USA = 68.5, and Australia = 63.9 (on a scale of 0-100, with 100
reflecting the greatest stringency), which was rank ordered from 3
(highest stringency) to 1 (lowest stringency).

2.4.6. COVID-19 risk

Binary response items were used to assess whether: participants or
anyone in their home had been quarantined due to having COVID-19;
participants had been hospitalized due to COVID-19; or participants
knew anyone personally who had been diagnosed with, hospitalized due
to or passed away from COVID-19. These items were combined into a
COVID-risk variable, in order to control for the potential impact of
COVID-19-related risk on mental health.

2.4.7. Social distancing adherence

Participants responded to an item indicating how well they were
following the social distancing guidelines in place in their community.
This item was included as a covariate in subsequent analyses, as social
distancing adherence significantly differed between countries (F(2,
1357) = 29.21, p < .001). The UK demonstrated the highest adherence
to social distancing guidelines (M = 4.34, SD = 0.71), followed by
Australia (M = 4.05, SD = 0.8), then the USA with the lowest adherence
(M = 3.99, SD = 0.88).

2.5. Data analysis

The present study was pre-registered (https://osf.io/bsng7). All an-
alyses were conducted in R Studio (version 4.1.0) using the lavaan
(Rosseel, 2012) and matchit (Ho et al., 2011) packages, with robust full
information maximum likelihood estimation used to account for missing
data. Latent factor scores for Mental Health (PHQ-8 and GAD-7), Cogni-
tive Risk (IUS-12 and PSWQ-C) and Social Risk (loneliness, interactions,
and social support) were created using structural equation modelling.
Model fit was assessed using standard criteria (Schermelleh-Engel et al.,
2003), with good fit indicated by Comparative Fit Index (CFI) and
Tucker-Lewis Index (TLI) values of >0.90, and Root Mean Square Error
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of Approximation (RMSEA) and Standardized Root Mean Square Re-
sidual (SRMR) values of <0.08.

2.5.1. Mental health factor score

For the mental health factor score, the bifactor structure where the
PHQ-8 and GAD-7 items loaded onto individual factors, with the latent
variables then loading onto an overall general mental health factor
showed a significantly better fit (CFI = 0.92, TLI = 0.91, RMSEA = 0.10,
SRMR = 0.05) compared to a single factor model (Xﬁiff = 239.49, dfqifr =
1; p < .001). The bifactor model was therefore retained for analyses.

2.5.2. Cognitive risk factor score

A cognitive factor score was created using items measuring the
tendency to worry (PSWQ-C) and intolerance of uncertainty (IUS-12). A
measurement model where all items loaded on to the same factor, was
compared to a measurement model where the items first loaded onto
individual factors, with these two factors then loading onto an overall
general cognitive risk factor. The model where the IUS-12 and PSWQ-C
items loaded onto individual factors, with factors loading onto an
overall general cognitive risk factor (CFI = 0.91, TLI = 0.90, RMSEA =
0.07, SRMR = 0.05) was retained for analysis as this was found to fit
significantly better than the model loading all items onto the same factor
(xdisr = 1097.70, dfaiss = 1; p < 0).

2.5.3. Social risk factor score

Social risk factors were measured with the UCLA Loneliness Scale
and bespoke items assessing face-to-face and online peer interactions, as
well as social support from family and friends. Social risk could not be
modelled as one latent factor as the model did not converge. Therefore,
the loneliness items, interactions items and social support items were
modelled as three separate latent variables (Minihan et al., 2022). The
measurement models of loneliness (CFI = 0.87, TLI = 0.85, RMSEA =
0.11, SRMR = 0.06) and social support (CFI =1, TLI = 1, RMSEA = 0,
SRMR = 0) demonstrated an adequate fit to the data. However, the
latent model for interactions did not demonstrate an adequate model fit
(CFI = 0.62, TLI = 0.60, RMSEA = 0.42, SRMR = 2.90). To improve
model fit, an exploratory analysis was conducted removing one of the
interaction items considered least relevant to the demographic of
pregnant women (i.e., playing video games). However, removing this
item resulted in poor internal consistency (wT = 0.20) and the model did
not converge. The social interaction factor was therefore excluded from
the analyses.

2.5.4. Complete measurement model

A complete measurement model was specified, with the PHQ-8,
GAD-7, 1US-12, PSWQ-C, UCLA Loneliness Scale and social support
items firstly loading onto separate individual factors. The PHQ-8 and
GAD-7 factors then loaded onto a general mental health factor and the
1US-12 and PSWQ-C factors loaded onto a general cognitive factor. The
loneliness and social support items remained as two individual factors.
The complete measurement model showed an acceptable fit to the data
(CFI =0.84, TLI = 0.84, RMSEA = 0.06, SRMR = 0.24). Predicted values
for each latent factor were extracted from this model and used in all
subsequent analyses to address the hypotheses.

2.5.5. Hypothesis testing

As per our pre-registration, demographics (age, ethnicity and edu-
cation as a proxy for socioeconomic status) were included as covariates.
The analysis also included COVID-19-related risk as a covariate as
countries with greater restrictions arguably had worse outbreaks and
thus greater COVID-19 related risk. Additionally, self-reported adher-
ence to social distancing restrictions was included as a covariate as it
was shown to significantly vary across countries.

The first hypothesis (H1: the effect of country of residence on COVID-
19-related stress) and the second hypothesis (H2: the relationship be-
tween COVID-19 related stress and mental health) were examined using
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general linear models. To investigate the third hypothesis, whether the
association between COVID-19-related stress and mental health would
vary as a function of cognitive (H3a) and social (H3b) risk factors,
separate path analyses were conducted using structural equation
models. As per our pre-registration, mediation was employed to avoid
artificially partitioning our social and cognitive risk factors into high
versus low (or other subdivision). However, it should be noted that
statistical mediation does imply neither causal nor temporal mediation
in a cross-sectional dataset. Finally, pregnancy status was included in
analyses 2 and 3 to test the fourth hypothesis that the associations be-
tween COVID-19-related stress and mental health would be stronger in
pregnant compared to non-pregnant women.

3. Results

3.1. The effect of social distancing on COVID-19-related stress in
pregnancy

In line with our first hypothesis, there was a significant effect of
social distancing measures on COVID-19-related stress, demonstrated by
a significant main effect of country as a proxy for government re-
strictions (F = 5.11, p = .006, R? = 0.08) with pregnant women residing
in countries with higher government-imposed social distancing mea-
sures (UK and US) reporting higher levels of COVID-19-related stress
(Fig. 1; full model Table S2).

3.2. COVID-19-related stress and mental health in pregnancy

COVID-19-related stress was positively associated (F = 237.05, p <
.001, R? = 0.34) with mental health problems in pregnant women. The
total model accounted for 34 % of the variance in mental health
(Table S3). The same pattern of results (Fig. 2B) was observed when
running the models for observed symptoms of depression (F = 160.73, p
< .001, R? = 0.28) and anxiety (F = 206.33, p < .001, R = 0.32)
separately.

We next examined, whether the association between COVID-19-
related stress and mental health could be accounted for by interindi-
vidual variance in cognitive and social vulnerability. Path analyses
showed that cognitive vulnerability and loneliness, but not social sup-
port, showed a significant indirect effect on the association between
COVID-19-related stress and mental health (Table 2).

3.3. Cognitive and social vulnerability to COVID-19-related stress in
pregnant women compared to women who are not

The impact of COVID-19-related stress on the mental health of
pregnant women (Fig. 2B) was significantly greater compared to non-
pregnant women (Fig. 2A), as evidenced by a significant pregnancy
status by COVID-19-related stress interaction (F = 121.21, p < .001, R?
= 0.14) in a general linear model. The model showed that the interacting
effects of pregnancy and COVID-19-related stress accounted for 14 % of
the variance in mental health problems. Investigating the effect across
disorders showed the model to account for 15 % of variance in depres-
sion symptoms and 18 % of variance in anxiety symptoms (Table S4).

Pregnancy status moderated the indirect effects of the cognitive and
social factors as evidenced by significant differences between condi-
tional indirect effects of COVID-19-related stress via cognitive vulnera-
bility, loneliness and social support (for the latent mental health
variable: Wald test y2 = 292.43, df = 10, p < .001; as well as for
depression: Wald test y2 = 344.81, df = 10, p < .001; and anxiety: Wald
test y2 = 437.99, df = 10, p < .001). The results showed that these
vulnerability factors influenced the mental health of pregnant women
more compared to non-pregnant women (Table S5).



A. Songco et al.

30

20

COVID-19-related Stress

Journal of Affective Disorders 325 (2023) 739-746

Australia

United Kingdom

United States of America

Fig. 1. The graph shows COVID-19-related stress as measured on the 9-item Pandemic Anxiety Scale range: 1-36 (McElroy et al., 2020); across countries with low

(Australia) to high (UK) stringency index.
4. Discussion

The present findings show that pregnant women living in countries
with higher levels of government-mandated COVID-19 restrictions
experienced higher levels of COVID-19-related stress. This was not due
to exposure to worse COVID-19-related outbreaks in the US and UK
compared to Australia as evidenced by non-significant effects of COVID-
19-related risk. COVID-19-related stress in turn was associated with
higher levels of depressive and anxiety symptoms in pregnant women.
This is consistent with emerging studies from the COVID-19 pandemic,
showing heightened depressive and anxiety symptoms in pregnant
women during the COVID-19 pandemic (Tomfohr-Madsen et al., 2021)
as well as research from past pandemics (Schwartz and Graham, 2020).
Importantly, this case-control study showed that the impact of COVID-
19-related stress on mental health was greater in pregnant women
compared to women who were not pregnant.

Together, these results highlight the importance of considering the
multifaceted impact public health measures have. While the measures
were arguably critical in curbing the spread of COVID-19, thereby
reducing morbidity and mortality rates, the unintended adverse impact
on antenatal mental health may be long-lasting and potentially inter-
generational (Poon et al., 2020). The impact may be protracted as per-
ipartum stress and poor maternal peripartum mental health have been
related to adverse outcomes for infants, such as reduced mother and
child bonding (Hare et al., 2021), cognitive and developmental delays
(Netsi et al., 2018; Bauer et al., 2016), as well as greater levels of
emotional and behavioural problems that can persist into childhood and
adolescence (Netsi et al., 2018; Rees et al., 2019; Szekely et al., 2021).

The adverse impact of COVID-19-related stress on the mental health
of pregnant women in the current sample was partially accounted for by
greater cognitive vulnerability and increased loneliness. The impact of
cognitive vulnerability, which was a latent factor encapsulating a ten-
dency to worry and intolerance of uncertainty, is in line with evidence
from previous pandemics that shows the negative impact of pandemic-
related concerns in pregnant women (Preis et al., 2020). The associa-
tion between COVID-19-related stress and greater adherence to strict
social distancing measures imposed during the pandemic may also have
increased perceived loneliness and social isolation (Palgi et al., 2020),
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with loneliness being reliably associated with poorer mental health
during pregnancy (Perzow et al., 2021).

These cognitive and social vulnerability factors had a greater effect
on the association between COVID-19-related stress and mental health
in pregnant women compared to women who were currently not preg-
nant. The findings illustrate the value of using a case-control approach.
A possible account for the greater impact of COVID-19-related stress on
the mental health of pregnant women compared to those who are not,
may be due to heightened uncertainty. Pregnancy is a period in a
women's life that is marred by uncertainty. This includes obstetric and
foetal health-related uncertainties (Richardson et al., 2017; Lilley et al.,
2009), economic uncertainties due to impact of motherhood on
employment (Kreyenfeld, 2010), as well as general uncertainty about
being a good parent (Donegan et al., 2022). During the pandemic these
common uncertainties played out in the context of heightened global
health, economic and social uncertainty, which the present study's
findings suggest amplified their effect in pregnant women.

A limitation of the present study is that it only analysed data from the
first wave of data collection. Exploring these associations longitudinally
and in datasets that have pre-pandemic comparison samples will help
establish causal associations, which cannot be inferred from the current
analyses. Future research should extend the investigation of these effects
onto infant well-being as well as to the study of maternal mental health
in low- and middle-income countries to increase the generalizability of
the findings beyond the global North.

In sum, the present study highlights the relative mental health
vulnerability of pregnant women during the pandemic compared to
women who are not. COVID-19-related stress had a more detrimental
impact on mental health in pregnant women compared to those who are
not pregnant. Given the lasting impact of peripartum mental health on
both the mother and child, this study highlights the need to urgently
address maternal mental health during the pandemic. The study iden-
tified worry, intolerance of uncertainty and loneliness as potential tar-
gets for intervention, as they accounted for significant variance in the
association between COVID-19-related stress and antenatal mental
health.
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Fig. 2. Association between COVID-19-related stress and mental health in pregnant women who are pregnant and women who are not.

Note. Symptoms of depression (Kroenke et al., 2001) and generalized anxiety disorder (Spitzer et al., 2006); COVID-19-related stress = total score on the Pandemic

Anxiety Scale (McElroy et al., 2020).
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Table 2

Path analyses investigating variance in the association between COVID-19-
related stress and mental health accounted for by cognitive risk, loneliness
and social support.

Mental health problems

B CI95% z P R?
LL UL
Mental health problems
~COVID-19-related 0.01 0.01 0.02 3.69 <.001
stress
~Cognitive 0.62 0.57 0.67 23.66 <.001
vulnerability
~Loneliness 0.39 0.33 0.45 13.31 <.001
~Social support 0.04 —0.01 0.08 1.71 .09
Intercepts and model
effect sizes
Mental health -0.25 -0.38 -0.12 —-2.46 <.001 0.84
problems
Cognitive -1.57 -1.81 -1.32 -12.59 <.001 0.20
vulnerability
Loneliness -1.39 -1.63 -1.14 -11.20 <.001 0.16
Social support 0.43 0.17 0.70 3.18 .001 0.02
Indirect effects
Cognitive 0.05 0.04 0.06 10.13  <.001
vulnerability
Loneliness 0.03 0.02 0.03 8.56 <.001
Social support 0.00 —0.00 0.00 -1.62 11
Sum indirect effects 0.07 0.06 0.09 13.74  <.001
Total effect 0.09 0.08 0.10 14.87 <.001

Note. Mental health problems = latent factor computed from observed symp-
toms of depression (Kroenke et al., 2001) and generalized anxiety disorder
(Spitzer et al., 2006); COVID-19 stress = total score on the Pandemic Anxiety
Scale (McElroy et al., 2020); Loneliness = total score on the UCLA Loneliness
Scale (Russell, 1996); Social support = measured with two bespoke items
assessing social support from family and friends.
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