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Abstract

Background and Objectives: This study aimed to examine sociodemographic and clinical charac-

teristics between pregnant women infected (cases) and non-infected (controls) with COVID-19

and their offspring, focusing on the trimester in which the infection occurred

Methods: A total of 115 mother-infant dyads (64 cases and 51 controls), were analysed to evalu-

ate maternal, delivery and new-borns’ characteristics. In particular, anxiety and depressive

symptoms, sleep satisfaction, perinatal stress, bonding, social support or fear of COVID-19, dur-

ing pregnancy and 6-weeks after delivery were explored. Student’s t-test, chi-square and

repeated measure analysis of variance were used for comparisons when appropriate

Results: No significant differences were observed between the two groups in any of the variables

analysed, except for the mothers’ education, which was higher in the control group. Regarding

the timing of infection, those who were infected during the first trimester reported lower levels

of perceived social support and higher levels of anxiety

Conclusions: These findings suggest that the emotional impact of the pandemic may be similar

throughout the population, regardless of infection status. However, the impact of the COVID-19

on mental health of future mothers appears to be more significant during the early stages of

pregnancy. These results underscore the relevance of providing adequate support from the early

stages of pregnancy, in order to enhance women well-being.

© 2024 Sociedad Española de Psiquiatría y Salud Mental. Published by Elsevier España, S.L.U. All

rights are reserved, including those for text and data mining, AI training, and similar technolo-

gies.
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Introduction

During normal circumstances, pregnancy can become a
daunting experience for women, as they undergo relevant
mental and physical changes.1-3 Approximately 10 % of preg-
nant women and 13 % of women that give birth experience
some form of mental disorder.4 However, it is noteworthy
that exposure to diseases or natural disasters can worsen
mental health problems.3 Notably, the COVID-19 pandemic
has had a profound emotional impact on pregnant women,
causing increased anxiety due to the uncertainties surround-
ing its effects on maternal and fetal health, as well as con-
finement and isolation.5,6 Several studies estimated that the
prevalence of anxiety and depression symptoms during
COVID-19 was 42 % and 25 % respectively,7 with a more
severe psychological impact observed in the early pregnancy
8 possibly due to uncertainty about fetal development, given
the higher likelihood of miscarriage and the profound life
changes it entails for the mother. Moreover, the COVID-19
impact extends beyond emotional health, affecting also
aspects such as social support 9,10 or sleep problems.11

Both the increase in anxiety symptoms and sleep prob-
lems during pregnancy can lead to harmful outcomes for
both mother and child, including delivery complica-
tions,12-16 and long-term consequences on the child’s
health and development, affecting motor skills and
behaviour.17-22 Thus, the timing of COVID-19 infection
during gestation is crucial, as infections during the first
trimester may have a greater impact on neurological
development,23 and may suppose an added risk of devel-
oping several mental disorders in adulthood, including
emotional disorders, schizophrenia or autism,24-30 In this
line, the results found in the pilot study of the present
work with 42 infants, showed that those who were
exposed to the virus had a poorer development in motor
skills and interactive behaviour, particularly when expo-
sure occurred in the third trimester of pregnancy.31

Regarding women, anxiety or depressive symptoms, sleep
problems and social support during pregnancy may also
increase the risk of complications during pregnancy,
delivery and child developmental outcomes.32-35

Considering the negative consequences triggered on
both the new-born’s neurodevelopment and the mother’s
emotional well-being, it is vital to examine the possible
effects of COVID-19 on the psychological state of these
women and the trimester in which infections occur. In
this sense, the present study aimed to examine potential
long term differences between pregnant women who
have been infected with COVID-19 (cases) and those who
have not (controls) and their offspring, as well as differ-
ences among cases, based on the trimester in which they
were infected, both during pregnancy and 6-weeks after
delivery. Given the great impact of COVID-19 on overall
mental health in the general population, we hypothe-
sized that women who experienced COVID-19 during
pregnancy will present greater emotional symptoms,
compared to those who did not contract the disease. In
the same way, we expect that women infected during
the first trimester of pregnancy will present a greater
psychological impact and worse perception of social sup-
port compared to those who were infected at a later
stage of pregnancy.

Method

Procedure

All the data in this study were obtained from a prospective
study carried out in Spain—Cohort of COVID-19 pregnant
women and new-borns (COGESTCOV-19). The study recruited
a cohort of pregnant women and their new-borns, in order to
explore epigenetic changes related to stress and inflamma-
tion during pregnancy and to examine the presence of infec-
tions and stressors during embryonic development with an
increased risk of developing neurological and psychiatric dis-
orders in their offspring. Participants were informed of the
presence of the study through their midwives in charge of
monitoring the pregnancy and social media platforms (Face-
book, Instagram, and Twitter). They were classified as con-
trols (if they had not passed COVID-19 during pregnancy and
serological test confirm the absence of antibodies) and cases
(if they tested positive for SARS-CoV-2 during pregnancy)
and were matched. All participants completed a series of
questionnaires during pregnancy and 6-weeks after delivery.

Participants

The COGESTCOV-19 enrolled a total of 115 mother-infant
dyads (64 cases and 51 controls) between December 2020
and February 2022, corresponding to six distinct waves of
the COVID-19 pandemic in Spain. Among the total 64 cases
comprising the sample, it is noteworthy that 13 individuals
contracted COVID-19 during the first trimester of pregnancy,
28 during the second trimester, and 23 during the third tri-
mester. Participants completed a series of questionnaires
during pregnancy and 6-weeks after delivery. During preg-
nancy, the assessment was conducted a few days after the
moment of infection. Upon confirmation of the virus’s pres-
ence, the assessment was conducted as soon as possible
after the risk of infection to others had passed. Subse-
quently, for the control group sample, a dyad not exposed to
the infection was sought, located at a similar gestational
week within a 4-week interval.

Instruments

Data collection was carried out through semi-structured
interviews, one of them during the prenatal period—which
includes information on sociodemographic information and
their medical and psychological status—, and another one in
the 6-weeks after delivery—which would also include infor-
mation about delivery and neonatal outcomes of their chil-
dren.

Anxiety symptoms were assessed with The Spielberger
State-Trait Anxiety Inventory (STAI),36 a 40-item inventory
that evaluates through two different subscales both state
and trait anxiety. Total scores range from 0 to 60 points,
with higher scores indicating greater anxiety-related symp-
tomatology. Depressive symptoms were assessed with The
Edinburgh Postnatal Depression Scale (EPDS),37 a 10-item
questionnaire that evaluates the most common depressive
symptoms during the perinatal period. Total score ranges
from 0 to 30 points, with higher scores indicating greater
depressive-related symptomatology. The level of subjective
sleep satisfaction was assessed with the Oviedo Sleep
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Questionnaire (OSQ),38 a 15-item scale that evaluates sleep
disorders based on DSM-IV and ICD-10 criteria. The items are
rated on a 5-point Likert scale ranging from 1 to 5, except
for the first one which is from 1 to 7 points. Prenatal stress
was assessed with the Prenatal Distress Questionnaire
(PDQ),39 a 12-item instrument that evaluates specific wor-
ries and concerns during pregnancy. Total score ranges from
0 to 48 points, with higher scores indicating greater stress-
related symptomatology. Social support was assessed with
The Duke-UNC Functional Social Support Questionnaire,40 an
11-item multidimensional scale that evaluates four different
areas: confidant support and affective support. In addition,
the scale provides a global social support measure. Total
score ranges from 11 to 55, with higher scores indicating
greater perceived social support. Postnatal stress was
assessed with the Stress Perceived Scale (PSS),41 a 14-item
questionnaire that evaluates individuals’ appraisal of their
life as stressful. Total score ranges from 0 to 70, with higher
scores indicating higher perceived stress. Bonding between
mothers and new-borns was assessed with The Postpartum
Bonding Questionnaire (PBQ),42 a 25-item scale that evalu-
ates the mother’s feelings or attitudes towards her baby.
Total scores range from 0 to 125, with higher scores indicat-
ing worse bonding. Fear of COVID-19 was assessed with the
Fear of COVID-19 scale (FCV-19S),43 a 7-item scale that eval-
uates perceived psychological vulnerability to illness. Total
score ranges from 7 to 35, with higher scores indicating
greater fear of COVID-19.

In addition, we considered the following demographic
variables: age of the mother; gestational age (in weeks);
marital status; educational level, and employment status.
We also collected data about weight, length, infection
term, vaccination for COVID-19, type of hospitalization,
type of birth, and new-borns’ sex.

Data analysis

Differences in pregnant women were analysed according to
the trimester of COVID-19 infection (cases), as well as exam-
ined clinical and sociodemographic differences between
women infected with COVID-19 and those who did not (con-
trols), and their offspring, both during pregnancy and 6-
weeks after delivery.

Student’s t-test for independence samples and the chi-
square test were used when appropriate to carry out com-
parisons between cases and controls. Analysis of variance
was also performed for variables with only one assessment
moment (PBQ, PDQ, T-STAI and PSS scales) to compare clini-
cal information according to the trimester of pregnancy at
the moment of the COVID-19 infection. To further evaluate
the changes over time we used repeated measures analyses
of variance (ANOVA), after controlling for potential con-
founders (existence of previous children and adjusted house-
hold conditions). Post hoc multiple comparisons (pairwise t-
test) were corrected by Bonferroni. The power analysis was
conducted using G*Power 3.1 software 44 with an ANOVA
repeated measures between factors test. The analysis indi-
cated that, considering two measurements, two or three
groups, and a sample size of N = 115, the study was ade-
quately powered to detect medium effect sizes (a= 0.05;
f = 0.25; so b= 0.87 or 0.79, respectively). For statistical
analysis, we used the IBM-SPSS statistical software program,

v. 23. All statistical tests were two-tailed, and significance
was determined at the 0.05 level.

Results

Description of the sample

Mean age of the participants was 34.01 (SD, 3.63). Most par-
ticipants were currently working (56.4 %), living with a part-
ner (94 %) and, with high educational level (64 %). The
average weight of mothers was 71.99 (SD, 12.01) and their
height was 164.16 (SD, 6.49). Regarding pregnancy-related
information, the sample had an average of 39.50 (SD, 1.35)
weeks of gestational age, and the majority had an unsched-
uled type of delivery (75 %), presented a natural birth
(89.7 %), and achieved full term (99.1 %). Likewise, the most
frequent time of infection during pregnancy was during the
2nd trimester (43.75 %), and the number of women vacci-
nated was 93 (77.83 %). In relation to new-borns, the major-
ity were boys (55.8 %), with a mean weight of 3.36 (SD,
0.45) and a length of 54.16 (SD, 41.69). The information
divided by groups is shown in Table 1.

Differences between cases and controls

Only significant differences were found in terms of the
mother’s level of education, with a higher proportion of
women with higher education in the control group (chi-
square= 7.923; df= 1; p = 0.005) (Table 1).

No significant within-group, between-group and group-
by-time effects were observed in any of the scores obtained
on the different scales (p > 0.05) in either of the two evalua-
tions administered (Table 2).

Differences among cases based on the timing of

infection

As depicted in Table 3, repeated measures ANOVAs exclu-
sively identified significant differences between-group
effects for perceived social support (F = 3.953; p = 0.010;
h
2=0.022) and sleep satisfaction (F = 3.084; p = 0.031;

h
2=0.004). Specifically, there is an observed higher per-

ceived social support and sleep satisfaction among pregnant
women infected during the second trimester compared to
those infected during the first trimester. Similarly, for the
cross-sectional measures collected during pregnancy (PDQ)
and 6 weeks postpartum (PSS, PBQ, and T-STAI), we only
observed significant differences in the case of trait anxiety
(F = 3.33; p = 0.043), indicating higher symptoms of trait
anxiety in women infected during the first trimester of preg-
nancy.

Discussion

The study aimed to examine potential long-term differences
between pregnant women infected with COVID-19 (cases)
and those who have not (controls) and their offspring, as
well differences among cases based on the trimester of
infection, both during pregnancy and 6-weeks after delivery.
On the one hand, contrary to our expectations, no
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statistically significant differences were found between
cases and controls, in terms of maternal, delivery, and new-
born characteristics; nor in any of the scales used in the
study (i.e., symptoms of anxiety or depression, sleep satis-
faction, prenatal and postnatal stress, bonding, social sup-
port or fear of COVID-19). Only significant differences were
found between both groups in the educational level, where
the control group had a higher proportion of mothers with
higher education. On the other hand, and in line with one of
our initial hypotheses, women infected with COVID-19 dur-
ing the first trimester showed worse perceived social sup-
port, greater anxiety trait symptoms and poor sleep
satisfaction, compared to those who were infected later in
pregnancy.

Interestingly, COVID-19 infected pregnant women showed
more anxiety and worse perceived social support during the
first trimester compared to later stages of pregnancy. These
findings align with previous studies that have reported simi-
lar results,45,46 showing that COVID-19 had a greater psycho-
logical impact on women infected at early pregnancy.8

Pregnancy itself entails a significant life transition involving
numerous biological and psychological changes, as well as a
shift in familial and social roles,47 along with adjustments in
lifestyle, relationships, body image and uncertainty about
possible health problems that may arise related to the new-
born throughout pregnancy,47,48 especially in early

pregnancy. Moreover, when considering the additional bur-
den of a viral infection, with uncertain effects on fetal neu-
rodevelopment, could further exacerbate symptoms during
this critical period. It is important to consider that infections
during the first trimester of pregnancy can have a significant
impact on neurological development,23 thereby increasing
the risk of developing mental disorders in adulthood.26,28

This may further explain the heightened anxiety symptoms
observed in infected mothers during the first trimester, as
the consequences of COVID-19 may be more harmful. Addi-
tionally, it is worth noting that approximately one in five
pregnancies result in a miscarriage before 24 weeks,49,50

leading most women to announce their pregnancies after
this critical period has passed. Consequently, it is plausible
that the social support received and perceived by women
during the first trimester is lower compared to the subse-
quent months. Similarly, a diminished sleep satisfaction has
been observed among pregnant women infected during the
first trimester. This phenomenon may be attributed to the
elevated prevalence of anxiety symptoms reported by
women in this cohort, as previous studies have substantiated
the association between sleep disturbances and anxiety or
stress.51,52

Contrary to our initial hypotheses, COVID-19 infection
during pregnancy did not correlate with delivery-related,
maternal, or new-born characteristics, nor with symptoms

Table 1 Sample description of participants cases and controls.

Cases n = 64 Controls n = 51 95 % CI Difference2 Value3 p-value

Mean (SD) Mean (SD)

Mother age 33.69 (3.71) 34.39 (3.59) �2.064, 0.0.655 �1.027 .307

Gestational age (weeks) 39.67 (1.160) 39.29 (1.540) �0.136, 0.881 1.452 .149

Mother weight 72.00 (12.21) 71.97 (12.04) �4.49, 4.56 0.015 .988

Mother length, cm 164.03 (6.39) 164.31 (6.68) �19.75, 50.26 0.864 .390

New-born’s sex (Boy)1 37 (60.66 %) 24 (39.34 %) 1.318 .251

Infection Term1

1st 13 (20.31 %)

2nd 28 (43.75 %)

3rd 23 (35.94 %)

Vaccination for COVID-19 Vaccinated 50 (78.13 %) 43 (84.31 %) 1.287 .461

Delivery hospitalization (scheduled)1 13 (20.3 %) 13 (25.5 %) 0.197 .657

Birth1 4.730 �193

Natural 37 (57.8 %) 23 (45.1 %)

Induction 16 (25 %) 15 (29.4 %)

C-section 6 (9.4 %) 11 (21.6 %)

Full term1 58 (90.6 %) 49 (96.1 %) 0.838 .360

Marital status1 0.007 .625

With partner 60 (93.8 %) 48 (94.1 %)

Without partner 4 (6.2 %) 3 (5.9 %)

Educational level1 7.923 .005

Basic studies 30 (46.9 %) 11 (21.6 %)

Higher studies 34 (53.1 %) 40 (78.4 %)

Employment status1 0.054 .816

Working 35 (54.7 %) 29 (56.9 %)

Not working 29 (45.3 %) 22 (43.1 %)

New-borns’ weight 3.34 (4.65) 3.38 (4.25) �204.91, 134.64 �0.410 .682

New-borns’ length 50.17 (1.85) 58.87 (61.53) �24.57, 7.17 �1.087 .280

1 n (%).
2 CI= Confidence Interval.
3 Student t-test or Pearson’s chi-squared test as appropriate.
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Table 2 Repeated measures ANOVAs for clinical scales between cases and controls.

Cases n = 60 Controls n = 50 Effect size Group Time Timex

Group

During

pregnancy

6-weeks after

pregnancy

During

pregnancy

6-weeks after

pregnancy

F values

S-STAI 3.9 (0.4) 9.7 (8.4) 3.7 (0.7) 9.1 (6.6) 0.017 0.329 1.840 0.119

EPDS 5.3 (3.1) 4.1 (3) 5.4 (3.5) 3.7 (3.5) 0.005 0.056 0.153 0.479

OSQ 32.2 (7.9) 32 (7) 33.7 (8.9) 33.1 (7.9) 0.000 0.947 0.119 0.048

DUKE 47 (5.6) 47.80(6.6) 46.6 (5.3) 48.4 (6.6) 0.007 0.006 0.031 0.758

Fear of COVID 13.4 (4.1) 11.1 (4.5) 14 (5.1) 11 (3.8) 0.010 0.063 2.725 1.069

Notes= *** p < 0.001. ** p < 0.01. *p < 0.05.

Table 3 Repeated measures ANOVAs for clinical scales across different trimesters of pregnancy.

1st Term (n = 11) 2nd Term (n = 27) 3rd Term (n = 22) Effect size Group Time Timex

Group

During

pregnancy

6-weeks after

pregnancy

During

pregnancy

6-weeks after

pregnancy

During

pregnancy

6-weeks after

pregnancy

F values

S-STAI 3.7 (0.6) 14.2 (8.8) 4 (0) 7.5 (7.2) 3.9 (0.5) 10 (9) 0.062 2.052 1.775 2.279

EPDS 5.8 (2.6) 5.7 (3.3) 5.2 (2.5) 3.6 (2.2) 5.2 (3.9) 4 (3.4) 0.018 0.773 0.187 0.628

OSQ 36.8 (8.8) 35.7 (4.4) 29.7 (5.7) 30.3 (7.1) 33.1 (8.8) 32.2 (7.6) 0.004 3.084* 0.081 0.128

DUKE 43.3 (7) 42.5 (8) 48.3 (4.5) 50.2 (4.4) 47.2 (5.4) 47.6 (6.6) 0.022 3.953* 0.031 0.786

Fear of COVID 14 (4.4) 11.5 (4.5) 13 (3.9) 11.4 (3.9) 13.3 (4.6) 10.6 (5.4) 0.018 0.266 2.247 0.638

Notes= *** p < 0.001. ** p < 0.01. *p < 0.05.
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of anxiety, depression, stress, sleep quality, perceived social
support, bonding or fear of COVID-19. In this sense, previous
literature showed contradictory results. On the one hand,
these results are in line with a previous study, which also
found no differences in terms of affective symptoms
between mothers’ cases and controls.53 Nevertheless, on
the other hand, a previous systematic review and meta-anal-
ysis showed that the prevalence of symptoms of anxiety and
depression was higher for COVID-19 infected pregnant
women, compared to those who did not.54 It is important to
emphasize that all the aforementioned studies were con-
ducted in the early stages of the pandemic, therefore, a pos-
sible cause explaining the absence of differences found in
our study may be the timing of data collection, since most of
the sample was assessed more than a year after the onset of
the epidemic. One noteworthy factor that may account for
the absence of differences between women in the case and
control groups is the healthcare system in Spain. The health
system in this country is public, making it freely accessible
to all individuals, thereby providing an added sense of reas-
surance for this population. Moreover, Spain boasts an
extensive welfare system with a more generous social safety
net, contributing to the overall well-being and security of its
residents.55 This includes the provision of paid maternity
and paternity leave, as well as the accessibility of postpar-
tum healthcare services, further enhancing the support
available to individuals and families. Moreover, similar levels
of sleep quality or perceived social support between cases
and controls might explain the absence of differences in
anxiety and depressive symptoms, since these variables
have been shown to play a protective role in the develop-
ment and maintenance of these types of symptoms.56-59

Mothers who did not pass the COVID-19 during pregnancy
had higher educational levels, possibly due to their higher
likelihood of participating in research projects and adhering
to protective behaviours.60 Furthermore, socioeconomic dis-
advantages among individuals with lower educational levels
could expose them to higher risk of contagion.61

The present study has several limitations. First, most of
the included cases had mild COVID-19 infection, which
restricts the generalizability of these results to those cases
in which the symptoms were more severe. This may also
explain the absence of significant differences at the emo-
tional level of the mothers, since the disease did not have a
substantial impact on their health. Second, it was not possi-
ble to achieved perfect matching for all the dyads at the
educational level between cases and controls. In the same
way, all the variables analysed were collected in the short
term. It would be interesting to see if in the long term, sig-
nificant differences between cases and controls are appreci-
ated. Finally, it is worth noting that data collection started
in December 2020, several months after the start of the pan-
demic, so it is likely that the results will differ from studies
that analysed the same variables months earlier. The timing
of data collection may have reduced the psychological
impact, since as described by Aknin et al. (2022), a signifi-
cant decrease in emotional symptoms has been observed
one year after the start of the epidemic.62 At the same
time, it is important to take into account that, the vaccine
in pregnant women began to be administered in August
2021, which is a possible reason why part of the sample was
not vaccinated at any time.

In this sense future research should compare the psycho-
logical state of pregnant women before and after the pan-
demic and consider the wave in which each mother was
infected, considering that the severity and impact of the
pandemic may have varied over time. At the same time, it
would be necessary to analyse possible biological differen-
ces in pregnant women both during and after pregnancy.
Similarly, although the pilot study of the present work 31

showed certain differences in the neurodevelopment of
infants exposed to COVID-19 with respect to unexposed, it
would be relevant to examine the long-term neurodevelop-
ment of new-borns, especially focusing on whether COVID-
19 infection can suppose an increased risk of developing
mental disorders such as schizophrenia or autism. This could
provide valuable insights on how the pandemic has affected
the mental and physical health of pregnant women and their
offspring and could inform future public health policies and
interventions.

Despite the aforementioned limitations, our findings sug-
gest that COVID-19 does not significantly impact maternal or
newborn outcomes, neither during pregnancy, nor at 6-
weeks after delivery. It is likely that, at the time the data
was collected, the pandemic had affected all people
equally, regardless of their exposure to the virus. However,
it remains crucial to provide adequate social support from
the early stages of pregnancy, in order to improve women’s
wellbeing and ensure positive long-term outcomes for both
mothers and new-borns.

Conflicts of interest

None.

Ethics considerations

All participants were provided with an information sheet
describing the study protocol and aims. Written informed
consent was obtained from all the participants on the first
visit (before blood test and interview). In addition, informed
consent was obtained from both parents of the new-born.
The Clinical Research Ethics Committee of Cantabria (CEIm
—2020.190) approved the study protocol and all procedures
contributing to this work comply with the Helsinki Declara-
tion.

Data availability

The datasets generated during and/or analysed during the
current study are available from the corresponding author
on reasonable request.

Authors’ contribution statements

All the authors have participated and have made substantial
contributions to this paper. SBM: design, statistical analysis,
interpretations of data and drafting the article; NMG:
design, interpretations of data and revising the article;
MMC, VOGF: design and statistical analysis. ASS:

6

S. Barrio-Martínez, N. Murillo-García, M. Miguel-Corredera et al.



interpretations of data and revising the article; RAA: con-
ception, design, interpretations of data and revising the
article.

Funding

This study has been funded by Government of Cantabria
(INNVAL20/02). Barrio-Martínez is supported by a research
grant from the Servicio C�antabro de Empleo (INV/006/
2022). Dr. Ayesa-Arriola is funded by a Miguel Servet con-
tract from the Carlos III Health Institute (CP18/00003), car-
ried out on Fundaci�on Instituto de Investigaci�on Marqu�es de
Valdecilla. Murillo-García is supported by a predoctoral con-
tract from the Valdecilla Biomedical Research Institute and
the University of Cantabria (PREVAL20/05). This study was
also supported by the Spanish Ministry of Economy and Com-
petitiveness, Carlos III Health Institute (PI22/01245).

Acknowledgements

The authors wish to thank the COGESTCOV-19 research
team, particularly to the midwifes and anesthesiologist that
collaborate (F�atima Vacas-Revilla, Lourdes Martín-Parada,
Sonia L�opez-Santamaría and Pilar Hern�andez-Pinto), and all
the pregnant women who participated in the study.

References

1. Luo M, Guo L, Yu M, Jiang W, Wang H. The psychological and
mental impact of coronavirus disease 2019 (COVID-19) on medi-

cal staff and general public - a systematic review and meta-

analysis. Psychiatry Res. 2020;291:113190.
2. Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G,

Swinson T. Perinatal depression: a systematic review of prevalence

and incidence. Obstet Gynecol. 2005;106(5):1071−83. Pt 1.

3. Tomfohr-Madsen LM, Racine N, Giesbrecht GF, Lebel C, Madigan
S. Depression and anxiety in pregnancy during COVID-19: a rapid

review and meta-analysis. Psychiatry Res. 2021;300:113912.

4. Hendrick V, Altshiler L, Cohen L, Stowe ZJPB. Evaluation of

mental health and depression during pregnancy: position paper.
Psychopharmacol Bull. 1998;34(3):297.

5. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A, et al.

Coronavirus disease 2019 (COVID-19) pandemic and pregnancy.

Am J Obstet Gynecol. 2020;222(6):521−31.
6. Basu A, Kim HH, Basaldua R, Choi KW, Charron L, Kelsall N, et al.

A cross-national study of factors associated with women’s peri-

natal mental health and wellbeing during the COVID-19 pan-
demic. PLoS One. 2021;16(4):e0249780.

7. Fan S, Guan J, Cao L, Wang M, Zhao H, Chen L, et al. Psychologi-

cal effects caused by COVID-19 pandemic on pregnant women: a

systematic review with meta-analysis. Asian J Psychiatr.
2021;56:102533.

8. Saccone G, Florio A, Aiello F, Venturella R, De Angelis MC, Locci

M, et al. Psychological impact of coronavirus disease 2019 in

pregnant women. Am J Obstet Gynecol. 2020;223(2):293−5.
9. Harrison V, Moulds ML, Jones K. Perceived social support and

prenatal wellbeing; the mediating effects of loneliness and

repetitive negative thinking on anxiety and depression during
the COVID-19 pandemic. Women Birth: J Austr Coll Midwives.

2022;35(3):232−41.

10. Khoury JE, Atkinson L, Bennett T, Jack SM, Gonzalez A. COVID-

19 and mental health during pregnancy: the importance of cog-
nitive appraisal and social support. J Affect Disord.

2021;282:1161−9.

11. Demissie DB, Bitew ZW. Mental health effect of COVID-19 pan-
demic among women who are pregnant and/or lactating: a sys-

tematic review and meta-analysis. SAGE Open Med. 2021;9.

20503121211026195.

12. Schetter CD. Psychological science on pregnancy: stress pro-
cesses. Biopsychosocial Models, Emerg Res Issues. 2011;62

(1):531−58.

13. Reichner CA. Insomnia and sleep deficiency in pregnancy.

Obstet Med. 2015;8(4):168−71.
14. Grigoriadis S, Graves L, Peer M, Mamisashvili L, Tomlinson G,

Vigod SN, et al. A systematic review and meta-analysis of the

effects of antenatal anxiety on postpartum outcomes. Arch

Womens Ment Health. 2019;22(5):543−56.
15. Milgrom J, Hirshler Y, Reece J, Holt C, Gemmill AW. Social sup-

port-a protective factor for depressed perinatal women? Int J

Environ Res Public Health. 2019;16(8).
16. Hasanjanzadeh P, Faramarzi M. Relationship between maternal

general and specific-pregnancy stress, anxiety, and depression

symptoms and pregnancy outcome. J Clin Diagnost Res: JCDR.

2017;11(4):Vc04−vc7.
17. Beydoun H, Saftlas AF. Physical and mental health outcomes

of prenatal maternal stress in human and animal studies: a

review of recent evidence. Paediatr Perinat Epidemiol.

2008;22(5):438−66.
18. De Weerth C, Buitelaar JKJN. Reviews B. Physiological stress

reactivity in human pregnancy—a review. Neurosci Biobehav

Rev. 2005;29(2):295−312.
19. Huizink AC, Mulder EJ, Buitelaar JKJPb. Prenatal stress and risk

for psychopathology: specific effects or induction of general

susceptibility? Psychol Bull. 2004;130(1):115.

20. Kinsella MT, Monk CJCo. Impact of maternal stress, depression &
anxiety on fetal neurobehavioral development. Clin Obstet

Gynecol. 2009;52(3):425.

21. Van den Bergh BR, Mulder EJ, Mennes M, Glover VJN, Reviews B.

Antenatal maternal anxiety and stress and the neurobehaviou-
ral development of the fetus and child: links and possible mech-

anisms. A review. Neurosci Biobehav Rev. 2005;29(2):237−58.

22. Weinstock MJN, Reviews B. The long-term behavioural conse-

quences of prenatal stress. Neurosci Biobehav Rev. 2008;32
(6):1073−86.

23. Meyer U, Yee BK, Feldon J. The neurodevelopmental impact of

prenatal infections at different times of pregnancy: the earlier
the worse? Neurosci: Rev J Bringing Neurobiol, Neurol Psychia-

try. 2007;13(3):241−56.

24. Ayesa-Arriola R, L�opez-Díaz �A, Ruiz-Veguilla M, Leza JC, Saura

LF, Crespo-Facorro B. [COVID-19 as a unique opportunity to
unravel the link between prenatal maternal infection, brain

development and neuropsychiatric disorders in offspring]. Rev

Psiquiatr Salud Ment. 2021;14(1):1−3.

25. Brown AS, Begg MD, Gravenstein S, Schaefer CA, Wyatt RJ,
Bresnahan M, et al. Serologic evidence of prenatal influenza

in the etiology of schizophrenia. Arch Gen Psychiatry.

2004;61(8):774−80.
26. Flinkkil€a E, Keski-Rahkonen A, Marttunen M, Raevuori A. Prena-

tal inflammation, infections and mental disorders. Psychopa-

thology. 2016;49(5):317−33.

27. Khandaker GM, Zimbron J, Lewis G, Jones PB. Prenatal mater-
nal infection, neurodevelopment and adult schizophrenia: a

systematic review of population-based studies. Psychol Med.

2013;43(2):239−57.

28. Kulaga SS, Miller CWT. Viral respiratory infections and psychosis:
a review of the literature and the implications of COVID-19.

Neurosci Biobehav Rev. 2021;127:520−30.

7

The European Journal of Psychiatry 38 (2024) 100269

http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0001
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0001
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0001
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0001
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0002
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0002
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0002
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0003
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0003
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0003
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0004
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0004
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0004
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0005
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0005
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0005
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0006
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0006
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0006
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0006
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0007
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0007
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0007
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0007
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0008
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0008
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0008
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0009
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0009
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0009
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0009
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0009
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0010
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0010
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0010
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0010
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0011
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0011
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0011
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0011
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0012
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0012
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0012
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0013
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0013
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0014
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0014
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0014
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0014
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0015
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0015
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0015
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0016
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0016
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0016
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0016
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0017
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0017
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0017
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0017
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0018
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0018
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0018
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0019
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0019
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0019
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0020
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0020
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0020
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0021
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0021
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0021
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0021
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0022
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0022
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0022
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0023
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0023
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0023
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0023
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0024
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0025
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0025
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0025
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0025
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0026
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0026
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0026
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0026
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0027
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0027
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0027
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0027
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0028
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0028
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0028


29. L�opez-Díaz �A, Ayesa-Arriola R, Crespo-Facorro B, Ruiz-Veguilla

M. COVID-19 infection during pregnancy and risk of neurodeve-
lopmental disorders in offspring: time for collaborative

research. Biol Psychiatry. 2021;89(5):e29−30.

30. Patterson PH. Maternal infection: window on neuroimmune
interactions in fetal brain development and mental illness. Curr

Opin Neurobiol. 2002;12(1):115−8.

31. Ayesa-Arriola R, Castro Quintas �A, Ortiz-García de la Foz V,

Miguel Corredera M, San Martín Gonz�alez N, Murillo-García N,
et al. Exploring the impact of COVID-19 on newborn neurodevel-

opment: a pilot study. Sci Rep. 2023;13(1):2983.. 2023/02//.

32. Rubertsson C, Hellstr€om J, Cross M, Sydsj€o G. Anxiety in early

pregnancy: prevalence and contributing factors. Arch Womens
Ment Health. 2014;17(3):221−8.

33. Kurki T, Hiilesmaa V, Raitasalo R, Mattila H, Ylikorkala O.

Depression and anxiety in early pregnancy and risk for pre-

eclampsia. Obstet Gynecol. 2000;95(4):487−90.
34. Wang Y, Meng Z, Pei J, Qian L, Mao B, Li Y, et al. Anxiety and

depression are risk factors for recurrent pregnancy loss: a nested

case−control study. Health Qual Life Outcomes. 2021;19(1):78.
35. Nasreen HE, Pasi HB, Rifin SM, Aris MAM, Rahman JA, Rus RM,

et al. Impact of maternal antepartum depressive and anxiety

symptoms on birth outcomes and mode of delivery: a prospec-

tive cohort study in east and west coasts of Malaysia. BMC Preg-
nancy Childbirth. 2019;19(1):201.

36. Spielberger C.D., Gorsuch R., Lushene R., Vagg P., Jacobs G.J.P.

A., CA: consulting Psychologists. Manual for the state-trait anxi-

ety inventory. 1983.
37. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres-

sion. Development of the 10-item Edinburgh Postnatal Depres-

sion Scale. Br J Psychiatry: J Ment Sci. 1987;150:782−6.
38. Bobes J, Gonz�alez M, Vallejo J, S�aiz J, Gibert J, Ayuso J, et al.

Oviedo Sleep Questionnaire (OSQ): a new semistructured inter-

view for sleep disorders. European Neuropsychopharmacology.

1998;8:S162.
39. Yali AM, Lobel MJJoPO. Gynecology. Coping and distress in preg-

nancy: an investigation of medically high risk women. J Psycho-

som Obstet Gynaecol. 1999;20(1):39−52.

40. Bell�on Saame~no JA, Delgado S�anchez A, Luna del Castillo JD,
Lardelli Claret P. [Validity and reliability of the Duke-UNC-11

questionnaire of functional social support]. Aten Primaria.

1996;18(4):153−6. 8-63.

41. Cohen S, Kamarck T, Mermelstein R. A global measure of per-
ceived stress. J Health Soc Behav. 1983;24:385−96.

42. Garcia-Esteve L, Torres A, Lasheras G, Palacios-Hern�andez

B, Farr�e-Sender B, Subir�a S, et al. Assessment of psycho-
metric properties of the Postpartum Bonding Questionnaire

(PBQ) in Spanish mothers. Arch Womens Ment Health.

2016;19(2):385−94.

43. Huarcaya-Victoria J, Villarreal-Zegarra D, Podest�a A, Luna-Cua-
dros MA. Psychometric properties of a Spanish version of the

fear of covid-19 scale in general population of lima, peru. Int J

Ment Health Addict. 2020. No Pagination Specified-No Pagina-

tion Specified.
44. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexi-

ble statistical power analysis program for the social, behav-

ioral, and biomedical sciences. Behav Res Methods. 2007;39
(2):175−91.

45. Yan H, Ding Y, Guo W. Mental health of pregnant and postpartum

women during the coronavirus disease 2019 pandemic: a sys-

tematic review and meta-analysis. Front Psychol. 2020: 11.

46. Zhang Y, Ma ZF. Psychological responses and lifestyle changes

among pregnant women with respect to the early stages of
COVID-19 pandemic. Int J Soc Psychiatry. 2021;67(4):344−50.

47. Furber CM, Garrod D, Maloney E, Lovell K, McGowan L. A quali-

tative study of mild to moderate psychological distress during
pregnancy. Int J Nurs Stud. 2009;46(5):669−77.

48. Lavender V. Body image: change, dissatisfaction and distur-

bance. Int J Nurs Stud. 2007.

49. García-Enguídanos A, Calle ME, Valero J, Luna S, Domínguez-
Rojas V. Risk factors in miscarriage: a review. Eur J Obstet Gyne-

col Reprod Biol. 2002;102(2):111−9.

50. Savitz DA, Hertz-Picciotto I, Poole C, Olshan AF. Epidemiologic

measures of the course and outcome of pregnancy. Epidemiol
Rev. 2002;24(2):91−101.

51. Buysse DJ. Sleep health: can we define it? Does it matter? Sleep.

2014;37(1):9−17.

52. Mollayeva T, Thurairajah P, Burton K, Mollayeva S, Shapiro CM,
Colantonio A. The Pittsburgh sleep quality index as a screening

tool for sleep dysfunction in clinical and non-clinical samples: a

systematic review and meta-analysis. Sleep Med Rev. 2016;25:
52−73.

53. Grumi S, Provenzi L, Accorsi P, Biasucci G, Cavallini A, Decem-

brino L, et al. Depression And Anxiety In Mothers Who Were

Pregnant During the COVID-19 outbreak in Northern Italy: the
role of pandemic-related emotional stress and perceived social

support. Front Psychiatry. 2021;12:716488.

54. Sun F, Zhu J, Tao H, Ma Y, Jin W. A systematic review involving

11,187 participants evaluating the impact of COVID-19 on anxi-
ety and depression in pregnant women. J Psychosom Obstet

Gynaecol. 2021;42(2):91−9.

55. Alber J. What the European and American welfare states have
in common and where they differ: facts and fiction in compari-

sons of the European Social Model and the United States. J Eur

Soc Policy. 2010;20(2):102−25.

56. Romero-Gonzalez B, Puertas-Gonzalez JA, Mari~no-Narvaez C,
Peralta-Ramirez MI. Confinement variables by COVID-19 predic-

tors of anxious and depressive symptoms in pregnant women.

Med Clin. 2021;156(4):172−6.

57. Field T, Diego M, Delgado J, Medina L. Peer support and
interpersonal psychotherapy groups experienced decreased

prenatal depression, anxiety and cortisol. Early Hum Dev.

2013;89(9):621−4.

58. Xie RH, He G, Koszycki D, Walker M, Wen SW. Prenatal social
support, postnatal social support, and postpartum depression.

Ann Epidemiol. 2009;19(9):637−43.

59. Xie R-H, Yang J, Liao S, Xie H, Walker M, Wen SW. Prenatal fam-
ily support, postnatal family support and postpartum depres-

sion. Aust N Z J Obstet Gynaecol. 2010;50(4):340−5.

60. Rattay P, Michalski N, Domanska OM, Kaltwasser A, De Bock F,

Wieler LH, et al. Differences in risk perception, knowledge and
protective behaviour regarding COVID-19 by education level

among women and men in Germany. Results from the COVID-19

Snapshot Monitoring (COSMO) study. PLoS One. 2021;16(5):

e0251694.
61. Khunti K, Singh AK, Pareek M, Hanif W. Is ethnicity linked to

incidence or outcomes of covid-19? BMJ. 2020;369:m1548.

62. Aknin LB, De Neve JE, Dunn EW, Fancourt DE, Goldberg E,
Helliwell JF, et al. Mental health during the first year of the

COVID-19 pandemic: a review and recommendations for

moving forward. Perspect Psychol Sci: J Assoc Psychol Sci.

2022;17(4):915−36.

8

S. Barrio-Martínez, N. Murillo-García, M. Miguel-Corredera et al.

http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0029
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0030
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0030
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0030
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0031
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0032
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0032
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0032
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0032
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0032
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0033
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0033
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0033
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0034
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0034
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0034
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0035
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0035
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0035
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0035
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0035
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0037
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0037
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0037
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0038
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0039
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0039
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0039
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0040
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0041
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0041
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0042
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0043
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0044
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0044
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0044
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0044
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0045
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0045
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0045
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0046
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0046
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0046
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0047
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0047
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0047
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0048
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0048
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0049
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0049
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0049
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0050
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0050
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0050
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0051
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0051
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0052
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0052
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0052
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0052
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0052
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0053
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0053
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0053
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0053
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0053
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0054
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0054
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0054
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0054
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0055
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0055
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0055
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0055
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0056
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0056
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0056
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0056
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0056
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0057
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0057
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0057
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0057
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0058
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0058
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0058
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0059
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0059
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0059
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0060
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0061
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0061
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0062
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0062
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0062
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0062
http://refhub.elsevier.com/S0213-6163(24)00019-3/sbref0062

	Implications of COVID-19 on mental health of pregnant women: Does timing of infection matter?
	Introduction
	Method
	Procedure
	Participants
	Instruments
	Data analysis

	Results
	Description of the sample
	Differences between cases and controls
	Differences among cases based on the timing of infection

	Discussion
	Conflicts of interest
	Ethics considerations
	Data availability
	Authors´ contribution statements
	Funding
	Acknowledgements

	References


