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Purpose: In February 2020, Italy became the first European country to face the coronavirus
disease 2019 (COVID-19) outbreak. The concerns of infection, financial worries, loss of
freedom, and isolation during the ongoing pandemic can lead to negative psychological
effects, including anxiety, depression, and obsessive-compulsive disorder. The main aim of
our study was to evaluate the relationship between pandemic-related stress and pregnancy-
specific stress and assess their role in the development of psychiatric symptoms. We
predicted that pregnancy-specific stress would mediate an association of pandemic-related
stress with psychiatric symptoms.

Patients and Methods: A total of 258 pregnant women were assessed for general emotional
symptoms with the General Anxiety Disorder-7 (GAD-7), Patient Health Questionnaire-2 (PHQ-
2), and an Obsessive-Compulsive Disorder screening (OCD). The Revised Prenatal Distress
Questionnaire (NuPDQ) and the Pandemic-Related Pregnancy Stress Scale (PREPS) were
administered as measures of pregnancy-specific stress (PSS and pandemic-related, respectively).
Mediation eftects by NuPDQ for PREPS stress scales on psychiatric outcomes were calculated,
using regression series and correcting for general covariates.

Results: Almost a third of the sample reported clinically relevant anxiety levels (32.6%),
11.2% were positive for OCD screening and less than 5% were positive for depression
screening. The stress related to feeling unprepared for delivery and postpartum (PREPS-PS)
predicted PHQ-2 score, both directly and indirectly via PSS, and it predicted GAD-7 score
only indirectly. The stress related to fear of infection (PREPS-PIS) was directly associated to
GAD-7 score and — through PSS — to PHQ-2 score and OCD.

Conclusion: The pandemic onset contributed to poor mental health, especially anxiety, in
a substantial portion of Italian pregnant women. Our results emphasize the importance of
strategies to reduce pregnancy-specific stress, as well as to diminish stress due to the
pandemic. Identifying risk factors for psychological suffering is important to prevent poten-
tial long-term consequences for mothers and their offspring.

Keywords: COVID-19 pandemic, pregnancy-specific stress, anxiety, depression, obsessive-
compulsive disorder

Introduction

In February 2020, Italy became the first European country to face the Coronavirus
Disease 2019 (COVID-19) outbreak. The contagion rapidly spread and, by April 28th
2020, 199,470 people were known to have been infected in Italy.! Several measures were
adopted to limit the spread of the virus and a national lockdown was imposed on
March 11th. Then, following a substantial reduction of new cases, restrictions were
removed on July 3rd, although personal protective equipment and social distancing were
still mandatory.

Received: 12 April 2021
Accepted: 2 June 2021
Published: 6 July 2021

International Journal of Women’s Health 2021:13 653-662 653
© 2021 Colli et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
v No

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-3247-7714
http://orcid.org/0000-0003-2766-5005
http://orcid.org/0000-0001-7565-420X
mailto:colli.chiara91@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Colli et al

Dove

Alongside the COVID-19 pandemic, a psychiatric epi-
demic was reported. The possible repercussion of this
unusual situation on mental health was identified as
a crucial problem since the pandemic onset; in fact, in
March 2020, the World Health Organization (WHO)
developed recommendations to support psychological
well-being during the pandemic.” The psychological con-
sequences of the COVID-19 outbreak have become
a global challenge, particularly for highly vulnerable indi-
viduals. Hence, there is a need to identify these population

and guarantee
3

groups them appropriate health-care
provision.

Pregnant women are considered at high-risk for severe
impact of the pandemic because of their increased sus-
ceptibility to distress.* Knowledge about SARS-COV2
infection and its complications during pregnancy was
initially limited and much of it was derived from studies
regarding two other coronaviruses, MERS and SARS.
There had been no cases of intrauterine maternal-foetal
transmission with SARS and MERS, so the likelihood of
vertical transmission for SARS-COV2 was considered
low.” At the time of our study, there was a lack of defini-
tive evidence about whether the SARS-COV2 virus may
create life-threatening clinical conditions for pregnant
women and increase risk of preterm delivery, other
adverse birth outcomes, or neonatal morbidity and
mortality.” Uncertainty about the potential impacts of
the virus and the lack of reliable information are sources
of stress that may adversely affect the well-being of
mothers and the health and development of their
children.®

Furthermore, pregnant women seem to be more vulner-
able to anxiety and depression compared to the general
population’' and they are also at risk to develop obses-
sive-compulsive disorder (OCD).'! Indeed, several studies
have detected an uptick in levels of anxiety and depression
in expectant women during the COVID-19 outbreak;'* '
these results are in line with previous studies of mothers-to
-be during natural disasters.'> Also, obsessive-compulsive
symptoms, which are more common during pregnancy as
oppose to other time periods'' are likely to be more pre-
valent during the COVID-19 pandemic because of infec-
tion fears and public health measures emphasizing
protective behaviours such as handwashing.'®

Stress-related to the pandemic co-occurs with preg-
nancy-specific stress (PSS), which derives from worries
about physical symptoms, bodily changes, and concerns

about the baby.'”'® It is well known that PSS can nega-
tively affect birth outcome and development of the child
and some evidence demonstrating an association of PSS
with
symptoms.

clinically relevant

19,20

anxiety and depressive

Problem Statement

Our aim was to assess the role of PSS role together with
pandemic-related stress in determining the presence of
a selected psychiatric symptomatology. We predicted that
pandemic-related stress would be associated with elevated
PSS, which in turn would predict higher risk of depres-
sion, anxiety, and OCD. In other words, we predicted that
PSS would mediate an association of pandemic-related
stress with psychiatric symptomatology.

Patients and Methods

A cross- sectional study was carried out to evaluate the
pregnancy specific stress, pandemic related stress and clin-
ical outcome in a sample of pregnant women.

Participants

Data were collected between April 22nd and August
31st 2020. This time period encompasses the first (April-
May) and second phases (July-August) of the pandemic
onset in Italy. Pregnant women were recruited among
those receiving outpatient prenatal care at the
Gynaecology Clinic of the University Hospital of Udine.
The participation in the research was proposed directly by
the participant’s physician. Inclusion criteria were current
pregnancy, age over 18 years, and Italian fluency. Two
hundred fifty-eight women agreed to participate and com-
pleted the study questionnaires. All recruited women were
volunteers and received no incentives for their participa-
tion. The participants filled out the questionnaire in
a paper-and-pencil format at the hospital during routine
clinical check-ups. All participants provided informed
consent. All procedures performed in this study were in
accordance with the ethical standards of the 1964 Helsinki
Declaration and its subsequent amendments. Approval was
granted by the Medical Ethics Committee of Friuli Venezia
Giulia region (CEUR-2018-Sper-027-ASUIUD). Written
informed consent was obtained from all participants
included in the study. The privacy and dignity of the
respondents were assured by making all the information

anonymous and confidential.
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Measures

Data were collected with a questionnaire that gathered
background information, COVID-19 exposure, and preg-
nancy and prenatal care aspects. We also investigated
knowledge of the COVID-19 pandemic with a scale con-
sisting of two questions (‘I feel knowledgeable about
COVID-19" and ‘I believe I can control not getting
COVID-19"). Data concerning pregnancy risk-status were
checked by gynaecologists who followed the women dur-
ing pregnancy (S.A. and D.M.). Additionally, we adminis-
tered the following self-report instruments to measure
stress and psychiatric symptoms.

To evaluate stress among pregnant women related to
the COVID-19 pandemic, we used the Pandemic-Related
Pregnancy Stress Scale (PREPS).?' The instrument
includes 15 items that are scored on a scale from 1
(“Very Little”) to 5 (“Very Much”). It comprises three
internally consistent scales: Preparedness Stress (PS, 7
items), Prenatal Infection Stress (PIS, 5 items), and
Positive Appraisal (PA, 3 items). The PREPS-PS is related
to feeling unprepared for delivery and postpartum,
PREPS-PIS evaluates the stress related to fear of perinatal
infection, and PREPS-PA assesses strategies for coping
with pandemic-related stress.?'* In this study we focused
on PREPS stress scales and we only included PREPS-PA
as possible covariate. We used the Italian version of the
PREPS adapted by our research group (Penengo et al,
2021 accepted), that showed acceptable-to-good internal
consistency for PS (0=0.760), PIS (0=0.857), and PA
(0=0.747) scales.

To assess PSS, we used a revised version of the
Prenatal Distress Questionnaire (NuPDQ), developed by
Lobel and colleagues.”> The instrument comprises 17
items ranging from 0 (“Never”) to 2 (“Very Often”); the
total score is the sum of each item and range from 0 to 34.
This instrument showed good reliability (0=0.55-0.79) in
various studies.'® We used the Italian version validated by
our group.”*

Anxiety symptoms were evaluated through the General
Anxiety Disorder-7 (GAD-7).>> A total score of seven or
above is considered a clinically meaningful level of anxi-
ety symptoms during pregnancy.® The instrument showed
good internal consistency (0=0.89),%° and was well vali-
dated in pregnant women.?’

To screen symptoms of major depressive disorder, we
used the Patient Health Questionnaire-2 (PHQ-2), a short
form of the PHQ-9 questionnaire.”®?° A score of 3 or

above is considered the cut-off for depression. The internal
consistency of PHQ-2 resulted good (¢=0.83),°" and it
resulted to be an efficient screening tool for depression
in pregnant women.*'

Lastly, to assess the presence or absence of obsessive-
compulsive symptoms, we used the OCD Screening,
derived from the Structured Clinical Interview for DSM-
5,32

assesses the presence of obsessive-compulsive symptoms

which consists of two questions. The screening
when women responded “Yes” to both of the questions.

Data Analysis

We considered potential covariates of the psychiatric
symptomatology outcome variables in various domains:
positive coping, as measured with PREPS (PA scale, 1-
5); pregnancy status (i.e., pregnancy has been defined as
at-risk during clinical check-ups, no/yes; in the 3rd preg-
nancy trimester, no/yes; first child, no/yes); COVID-19
pandemic (three measures; i.e., assessment conducted in
the 2nd Italian pandemic phase, no/yes; level of perceived
knowledge about pandemic, 1-5; having had rescheduled
appointments in prenatal care, no/yes); general personal
information (two measures; i.e., age in years; education in
schooling years); financial status (three measures; i.e., not
being currently employed, no/yes; financial status, low/
medium/high; having suffered from recent loss of income,
no/yes); general well-being (seven measures; i.c., history
of emotional/psychiatric problems, no/yes; having experi-
enced emotional/physical abuse, no/yes; having a chronic
medical condition, no/yes; level of perceived support from
family/friend, 1-5; level of perceived support from part-
ner, 1-5; level of healthy activities carried out, 1-5; living
alone, no/yes).

All the covariates were used to fit a complete regres-
sion model for each outcome (i.e., GAD-7 score, 0-21;
PHQ-2 score, 0—6; OCD positive screening, no/yes). Then,
backward selections based on Akaike’s Information
Criterion were adopted to identify a set of significant
covariates for each outcome. Further analyses were repli-
cated using both complete and selected covariates and
without covariates. For regression analyses, model statis-
tical significance, parameter estimates, and the coefficient
of determination (R® or McFadden’s pseudo-R?) were
calculated. Variance inflation factors below the square
root of 2 were accepted.

A series of mediation analyses were conducted to esti-
mate the mediation of NuPDQ in the regressions of psy-
chiatric symptoms on the two PREPS stress scales.
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Estimates were made using a non-parametric bootstrap-
ping method (with 10,000 replication samples).>
Average Causal Mediation Effect (ACME) was calculated
as a measure of indirect effect, together with percent
mediated. Average Direct Effect (ADE) and total effect
were also calculated. Only models with a statistically sig-
nificant association between the independent variable
(PREPS) and both the dependent variables (GAD-7;
PHQ-2; OCD) and mediator (NuPDQ) were considered
evidence of mediation.

Mean-substitution was preferred to manage missing
data in multivariate analyses. All analyses were conducted
using R-4.0.3.*

Results

Sample Characteristics

There was a similar percentage of women in different pan-
demic phases (1st: April-May 2020/2nd: July-August 2020),
pregnancy periods (Early: first and second trimesters/Late:
third trimester), and pregnancy risk-levels (Low-risk/High-
risk; Fisher’s exact test for count data, all with: OR < 1.519,
p>0.140). Frequencies are reported in Table 1.

The mean age of participants was 32.5 +5.12 years, the
mean years of education were 15.1 +3.60; most women
were married or in a stable cohabiting relationship (251
women, 99.2%). 37.9% of the participants lived in centres
of more than 50,000 inhabitants, and 88.0% of them had
access to the outdoors during the period of pandemic-
related movement restrictions. The majority of the sample
were Caucasian women (95.7%). Only two women were

Table | Total Sample (N=258). Distributions by 2020 Pandemic
Phase in Italy, Pregnancy Period and Pregnancy Risk Status

Pandemic
Trimester Risk Ist Phase 2nd Phase Total
Early (i/ii) Low-risk 51 54 105
High-risk 22 20 42
All 73 74 147
Late (i) Low-risk 32 37 69
High-risk 15 27 42
All 47 64 1
All Low-risk 83 91 174
High-risk 37 47 84
All 120 138 258
Notes: Ist phase, Pandemic, first phase (April-May 2020); 2nd phase,

Pandemic, second pandemic phase (July-August 2020); Early (i/ii), First and second
trimester of pregnancy; Late (jii), Third trimester of pregnancy; High-risk, high-risk
pregnancy; Low-risk, low-risk pregnancy.

diagnosed with COVID-19 and eight others had any indir-
ect contact with the disease. Sociodemographic and gen-
eral characteristics of the sample are reported in Table 2,
together with participants’ scores on study instruments.

32.6% of participants scored above the cut-off for
anxiety on the GAD-7 (i.e., score >7, without differences
between pandemic phases (p=0.780), period of pregnancy
(p=0.394), or level of pregnancy risk (p=0.456). In com-
parison, only 4.8% of the sample had high scores for
depression (PHQ-2 score >3), also without any differences
between pandemic phases (p=0.555), period of pregnancy
(p=0.766), or pregnancy risk (p=1.000). Finally, 11.2% of
the sample had a positive score on the obsessive-
compulsive screening, also without any differences
between the three variable groups (pandemic phases
p=0.548; period of pregnancy p=0.544; pregnancy risk
p=0.056).

There were few differences in other participant char-
acteristics between those in the first or second phases of
the pandemic. Compared to women who participated in
the first phase, a greater portion of participants in
the second phase reported below-average financial status
(18.7% vs 8.1%; p=0.025; OR=2.590) and fewer reported
average financial status (77.6% vs 88.3%, p=0.042;
OR=0.461. Moreover, there were few differences between
women with high-risk and low-risk pregnancies: the mean
age was higher for women with high-risk pregnancies
(p=0.014) and they also reported more frequent chronic
medical conditions (p<0.001). Lastly, we found that
a greater portion of women in the 3rd trimester of preg-
nancy reported high financial status (p=0.046), and
a higher level of pregnancy-specific stress (p=0.008) than
women earlier in pregnancy. Women having their first
child, were more often younger (p=0.004), more fre-
quently employed (p=0.022), and showed a greater level
of healthy activity (p=0.014).

Multiple Linear/Logistic Regressions

Table 3 reports the list of selected covariates for each
outcome (detailed results are reported in supplementary
materials; Tables S1 and S2). The GAD-7 model was
statistically significant (R*=0.203, adjusted to 0.135;
F1922,=2.982, p<0.001) and four predictors were back-
ward-selected (R220.178, adjusted to 0.164; F4y37,=12.84,
p<0.001). Similarly, the PHQ-2 model (R*=0.174, adjusted
to 0.105; Fi920=2.53, p=0.001) resulted in selection of
five predictors (R2:0.150, adjusted to 0.133; Fs5,4,=8.57,
p<0.001). Therefore, mediation analyses were conducted
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Table 2 Total Sample (N=258). Sociodemographic and Clinical Description. Continuous Measures are Reported in Part A. Binary

Measures are Reported in Part B

Part A. Continuous Measures [Range] N. Patients (%) Mean tSD
Age in years [18—46] 255 (98.8%) 325 £5.12
Schooling in years[3—24] 226 (87.6%) I5.1 £3.60
Level of stress [1-5] 250 (96.9%) 2.3 £0.98
Level of support from family and friends [1-5] 246 (95.3%) 4.1 £1.16
Level of support from partner [I-5] 252 (97.7%) 4.5 £0.88
Level of healthy activities[1-5] 252 (97.7%) 3.7 £0.93
Knowledge about Covid-19 [I-5] 249 (96.5%) 3.3 £1.01
Number of children [0-5] 249 (96.5%) 0.6 +0.79
GAD-7 [0-21] 242 (93.8%) 5.9 +4.20
PHQ-2 [0-6] 248 (96.1%) 1.0 £1.20
NuPDQ [0-34] 244 (94.6%) I'1.4 +£5.00
PREPS-PS [1-5] 243 (94.2%) 2.9 +0.86
PREPS-PIS [1-5] 245 (95.0%) 2.6 £1.02
PREPS-PA [1-5] 245 (95.0%) 2.2 +1.06

Part B. Binary measures

Count (%)

Currently working 254 (98.4%) 187 (73.6%)
Low financial status 245 (95.0%) 34 (13.9%)
Medium financial status 245 (95.0%) 202 (82.4%)
High financial status 245 (95.0%) 9 (3.7%)
Loss of income due to pandemic 246 (95.3%) 77 (31.3%)
Chronic medical condition 254 (98.4%) 44 (17.3%)
Emotional/Physical abuse 252 (97.7%) 4 (1.6%)
History of Emotional/Psychiatric problems 251 (97.3%) 9 (3.6%)
Lives alone 251 (97.3%) Il (4.4%)
High anxiety (GAD-7>6) 242 (93.8%) 79 (32.6%)
High depression (PHQ-2>2) 248 (96.1%) 12 (4.8%)
Positive screening for OCD 249 (96.5%) 28 (11.2%)

Abbreviations: GAD-7, General Anxiety Disorder — 7; NuPDQ, Revised Prenatal Distress Questionnaire; OCD, Obsessive-Compulsive problems; PA, PREPS, Positive
Appraisal scale; PHQ-2, Patient Health Questionnaire — 2; PIS, PREPS, Perinatal Infection Stress scale; PREPS, Pandemic-Related Pregnancy Stress questionnaire; PS, PREPS,

Preparedness Stress scale; SD, standard deviation.

using selected covariates for GAD-7 and PHQ-2 scores.
The OCD model was not statistically significant (pseudo-
R?=0.150; x219=26.25, p=0.123), hence the mediation ana-
lysis for positive OCD screening was conducted without
covariates.

Mediation Analysis
Figures 1-3 show the analyses of the effects (ADE and
ACME) of the pandemic-related stress scales (PREPS-PS
and PREPS-PIS), with the mediation of NuPDQ, on the
psychometric scales, as described in the methods section
(detailed results are reported in supplementary materials;
Tables S3 and S4).

The GAD-7 score was significantly predicted (p<0.001) by
all the stress measures after correcting for selected covariates
(NuPDQ: p=+0.294, R?=0.259; PREPS-PS: (=+0.197,

R?=0.216; PREPS-PIS: B=+0.216, R>=0.224). When included
as a mediator (Figure 1), NuPDQ completely mediated the
effect of PREPS-PS (50.2% [20.05%, 135.37%)]; ADE:
p=0.133) and partially mediated the effect of PREPS-PIS
(33.6% [14.30%, 74.26%)).

Similarly, with selected covariates, all the stress mea-
sures statistically significantly predicted the PHQ-2 score
(NuPDQ: B=+0.273, R?=0.220; PREPS-PS: p=+0.273,
R?=0.196; PREPS-PIS: p=+0.159, R*=0.175). For PHQ-2
(Figure 2), the NuPDQ score partially mediated the effect
of PREPS-PS (39.8% [15.19%, 94.01%]) and totally that
of PREPS-PIS (45.2%, [16.86%, 140.67%], ADE:
p=0.134).

Finally, a positive screening for OCD was predicted
by NuPDQ (OR=1.80, p=0.003, pseudo-R*=0.051,
x*1=8.87, p=0.003) and PREPS-PIS (OR=1.80,
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Table 3 Multiple Linear Regressions with GAD-7 Scores and PHQ-2 Scores as Dependent Variables. Standardized Data and
Coefficients are Reported with Their 95% Confidence Interval. See Table S| and S2 for Details

Measure GAD-7 PHQ-2

p £95% CI p £95% ClI
Intercept +4.324 [-1.186, +9.834] +1.966* [+0.406, +3.526]
PREPS-PA —0.032 [-0.565, +0.502] +0.052 [-0.101, +0.204]

At-risk pregnancy
Late pregnancy (3rd trimester)
I'st child

+0.865 [-0.281, +2.011]
~0.098 [~1.161, +0.964]
+0.019 [~1.063, +1.101]

+0.002 [-0.326, +0.330]
+0.158 [-0.146, +0.461]
~0.101 [-0.413, +0.210]

2nd pandemic phase
Knowledge about COVID-19
Rescheduled prenatal care appointment

+0.292 [-0.788, +1.372]
+0.698% [+0.154, +1.242)°
~0.219 [-1.600, +1.161]

~0.095 [-0.403, +0.213]
+0.167% [+0.01 1, +0.324]°
~0.185 [-0.582, +0.212]

Age (years)
Schooling (years)

+0.038 [-0.076, +0.152]
+0.052 [-0.113, +0.218]

—0.008 [-0.040, +0.025]
+0.001 [-0.046, +0.049]

Not employed
Low financial status

Loss of income due to pandemic

+0.469 [-0.857, +1.796]
—0.309 [-1.869, +1.252]
+0.059 [-1.077, +1.196]

+0.417% [+0.039, +0.794]°
~0.197 [-0.647, +0.253]
+0.162 [-0.163, +0.487]

History of emotional/psychiatric problem
Emotional/Physical abuse

Chronic medical condition

Level support from family/friends

Level support from partner

Level healthy activities

Lives alone

+6.923% [+4.075, +9.771]°
~0.130 [~4.360, +4.100]
~0.871 [-2.303, +0.560]
~0.309 [-0.788, +0.171]
+0.330 [-0.314, +0.974]

~0.958* [-1.529, —0.386]°

+3.015% [+0.404, +5.626]°

+1 479% [+0.652, +2.306]°
—0.182 [-1.411, +1.046]

~0.294 [-0.708, +0.12178
~0.044 [-0.180, +0.093]

~0.067 [-0.246, +0.112]

—0.268* [-0.434, —0.103]°
+0.392 [-0.366, +1.150]

Notes: *Statistically significant with p<0.050. SPredictor maintained in the corresponding backward-selected model.
Abbreviations: Cl, confidence interval; GAD-7, General Anxiety Disorder, 7-items, questionnaire; PHQ-2, Patient Health Questionnaire, 2-items, questionnaire; PREPS-

PA, Pandemic-Related Pregnancy Stress questionnaire, Positive Appraisal scale.

p=0.006, pseudo-R?=0.046, x*;=8.09, p=0.004) scores,
but not by PREPS-PS. NuPDQ (Figure 3) completely
mediated the effect of PREPS-PIS on OCD screening
(25.2%, [1.89%, 94.51%], ADE: p=0.053).

PREPS-PS |-___
Total: TTteexl ADE: +0.098
+0.197 )

T~-__[-0.03,+0.23]

+0.07 , +0.32
[+0.07, +0.32] +0.294 .

ADE: +0.144
[+0.03 , +0.25]

PREPS-PIS

Knowledge about COVID-19

Total: History of emotional/psychiatric problems
+0.216 Level healthy activities
[+0.10, +0.33] Lives alone

Figure | Mediations of pregnancy-specific stress (NuPDQ) in regressions of
anxiety score (GAD-7) on pandemic-related stress measures (PREPS-PS and PREPS-
PIS). Mediation coefficients are reported with 95% confidence interval between
square brackets. Selected covariates are listed. See Tables S| and $4 for details.

Abbreviations: ADE, Average Direct Effect; GAD-7, General Anxiety Disorder,
7-items, questionnaire; NuPDQ, Revised Prenatal Distress Questionnaire; PIS,
Prenatal Infection Stress scale; PREPS, Pandemic-Related Pregnancy Stress Scale;
PS, Preparedness Stress scale; X, Arrow not statistically significant after mediation.

Discussion

This study illustrates the psychological experience of preg-
nant women at the onset of the COVID-19 pandemic in
Italy. Almost a third of the sample reported anxiety levels
compatible with a clinical disorder (32.6% of the sample),
and a relevant percentage was positive for screening
obsessive-compulsive problems (11.2%). In contrast, less
than 5% of the sample had clinically relevant depression
scores. The observed frequencies suggest that the sample
is mainly characterized by anxiety problems. However,
depression and anxiety are typically comorbid during preg-
nancy, and high anxiety is a risk factor for antenatal
depression.” Study findings suggest that a global pan-
demic may create unique circumstances that result in
different patterns and prevalence of psychopathology
among pregnant women, with particular impact manifested
in their anxiety.*®>® About half of the participants that
were positive for obsessive-compulsive symptoms also
indicated anxiety problems. The frequency of high anxiety
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PREPS-PS
Total:
+0.217
[+0.10, +0.33]

ADE: +0.130
[+0.01, +0.25]

_.--~"ADE: +0.087

X [-0.03 , +0.20]
PREPS-PIS [~" | Knowledge about COVID-19
Total: Not employed
+0.159 History of emotional/psychiatric problems

Chronic medical condition
Level healthy activities

[+0.05, +0.27]

Figure 2 Mediations of pregnancy-specific stress (NuPDQ) in regressions of
depression score (PHQ-2) on pandemic-related stress measures (PREPS-PS and
PREPS-PIS). Mediation coefficients are reported with 95% confidence interval
between square brackets. Selected covariates are listed. See Tables S2 and $4 for
details. B

Abbreviations: ADE, Average Direct Effect; NuPDQ, Revised Prenatal Distress
Questionnaire; PHQ-2, Patient Health Questionnaire, 2-items; PIS, Prenatal
Infection Stress scale; PREPS, Pandemic-Related Pregnancy Stress Scale; PS,
Preparedness Stress scale; X, arrow not statistically significant after mediation.

PREPS-PIS

Total: ADE: 1.050
1.067 Ts-ol_ [»0.99, 1.11]
[1.01,1.13] RN

+0.061 -

Figure 3 Mediations of pregnancy-specific stress (NuPDQ) in regressions of
screening for obsessive-compulsive problems on stress for prenatal infection
(PREPS-PIS). Mediation coefficients are reported with 95% confidence interval
between square brackets.

Abbreviations: ADE, Average Direct Effect; NuPDQ, Revised Prenatal Distress
Questionnaire; OCD, positive screening for Obsessive-Compulsive Disorder; PIS,
Prenatal Infection Stress scale; PREPS, Pandemic-Related Pregnancy Stress Scale; X,
Arrow not statistically significant after mediation.

was also higher than that reported for the Italian general
population during the pandemic: Mazza and colleagues
found high anxiety levels in 7.2% of their sample, and
very high anxiety levels in 11.5%.%°

A recent meta-analysis assessed the psychological
impact of COVID 19 pandemic in pregnant women. It
included 19 papers from ten different countries and
showed an increased prevalence of anxiety and depression
among expectant mothers, with an overall reported rate of
42% and 25% respectively.*

Moreover, a longitudinal evaluation of pregnant
women during quarantine showed a more pronounced
increase in anxiety, depression and negative affect com-
pared to non-pregnant women, suggesting that being preg-
nant may be consider a risk factor for psychopathological
consequences of the pandemic.*'

Samples recruited in the first and second pandemic

onset phases were quite homogeneous. Nevertheless,

a few differences emerged between April-May and July-
August. For example, we found lower financial status
among participants in the second phase. Low socioeco-
nomic status is a well-known risk factor for psychological
disorders, in particular, depression.**** Studies of the
SARS outbreak in 2003** demonstrated that income loss
resulting from quarantines and lockdowns, when people
are unable to work, can be a risk factor for poor mental
health,*> especially depressive symptoms.*® Consistent
with these findings, in our sample, current unemployment
was related to clinical levels of depression. We also
detected increased levels of anxiety in unpartnered
women. Living alone is a significant determinant of lone-
liness, a condition that can increase the risk of mental
impairment leading to anxiety, depression, and even suici-
dal ideation.*’

Higher levels of anxiety and depression were also asso-
ciated with previous emotional or psychiatric problems.
A recent Italian study detected a greater level of COVID-
19 concerns and anxiety among expectant mothers with
a history of psychiatric disturbances.*® Similarly, many stu-
dies have found that a history of psychiatric illness increases
the risk of antenatal onset of depression.*’

Lastly, knowledge about COVID-19 was positively
related to a higher level of anxiety and depression,
a result in contrast with several studies that associated
the absence of information about COVID-19 infection
and pregnancy with a greater level of anxiety and distress
among childbearing women.*®**>! Nevertheless, our data
need to be understood in the context of the uncertainty and
constantly evolving knowledge about the mechanism of
transmission of the virus and its potential consequences
that were typical during the onset of the pandemic when
this study was conducted.>>

Apart from the factors that were associated with poorer
mental health, we found that healthy activities seem to
have a protective role against anxiety and depression
symptoms, also as shown in previous research.’*>>* In
particular, many studies in the general population and in
pregnant women report a positive impact of healthy beha-
vior on depressive symptoms, corroborating the beneficial
relationship between healthy lifestyles and lower levels of
depression that we found.>*->>-°

As we predicted, stress related to the pandemic co-
occurred with stress that is unrelated to the pandemic but
focused on pregnancy itself. Both types of stress were
potent predictors of poorer mental health, with distinct
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patterns of association for each of the three outcomes. For
example, women experiencing greater stress involving
fears about perinatal COVID-19 infection had higher anxi-
ety, and this association occurred in part because these
women also experienced greater distress unassociated
with the pandemic, specific to being pregnant. Previous
studies concerning the SARS outbreak in 2003°"% simi-
larly showed that fear of becoming infected was related to
greater anxiety in pregnant women. Additionally, in the
present study, women who reported higher pandemic-
related stress involving concerns that they would be unpre-
pared for childbirth or the postpartum also experienced
greater anxiety; this association was entirely explained
by the association of this type of pandemic-related stress
with pandemic unrelated, pregnancy-specific stress (PSS).
Similarly, PSS entirely explained the association of peri-
natal infection stress with depressive symptoms and par-
tially explained the association of preparedness stress with
this mental health outcome. Feeling unprepared for birth
or postpartum due to the pandemic can lead to demoraliza-
tion and hopelessness and hence to depressive
symptoms.”’

Lastly, obsessive-compulsive symptoms were also pre-
dicted by higher stress involving fears of perinatal infec-
tion, and this association was explained by higher PSS
among women who reported this type of pandemic-
related stress. This result parallels a previous study'® that
found in a sample of university students that the fear of
COVID-19 infection was strongly correlated with scores
on a measure of OCD, suggesting that such fear, together
with anxiety and pandemic-induced quarantine, is a risk
factor for obsessive-compulsive symptoms.

Given the pivotal role of PSS in mediating many of the
associations of pandemic-related stress with anxiety,
depressive, and obsessive-compulsive symptoms, study
results suggest that it is essential not only to reduce stress-
ful conditions related to the pandemic, but also to alleviate
the pregnancy-specific conditions that create distress for

women whether in times of a pandemic or not.

Limitations and Strengths

A major limitation of this study is the cross-sectional
design, thus we cannot confirm causal relationships
between measures. However, we did find scientifically
plausible associations using well-validated instruments,
in many cases corroborating findings of comparable
research. Another strength is the evaluation of multiple
dimensions of mental health and numerous possible risk

factors. The current pandemic has created numerous stres-
sors for pregnant women, whose physical and psychologi-
cal vulnerability underscores the need to examine a variety
of potential mental health consequences and the range of
risk factors that may affect them.

Conclusion

The present study highlights how the COVID-19 pan-
demic is influencing the mental health of Italian expec-
tant mothers and indicates that a substantial portion of
them are experiencing high anxiety. In our analysis, pan-
demic-related stress predicts the development of anxiety,
depressive, and obsessive-compulsive symptoms. These
associations are partially mediated by experiencing more
of the type of stress that pregnant women commonly
experience, which includes stress related to their con-
cerns about their health and changes to their body,
about impending delivery, and about the challenges they
are about to face as the parent of a new-born. Hence, our
results emphasize the importance of strategies to reduce
such pregnancy-specific stress, as well as to diminish the
stress that has arisen for pregnant women due to the
COVID-19 pandemic. Anxiety, depression, and OCD
symptoms in pregnant women have been shown to ele-
vate risk for a variety of adverse maternal, foetal, and
infant outcomes.®®®> Identifying risk factors for poor
mental health and promptly intervening is fundamental
to stem detrimental consequences in the short term, as
well as to prevent their longer term harms to women and
children.
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