Archives of Women'’s Mental Health
https://doi.org/10.1007/s00737-021-01152-1

ORIGINAL ARTICLE q

Check for
updates

Longitudinal study on prenatal depression and anxiety
during the COVID-19 pandemic

Hernan Lopez-Morales'%3® . Macarena Verénica del-Valle?3 . Maria Laura Andrés'*3 . Rosario Gelpi Trudo'23 .

Lorena Canet-Juric'?3 . Sebastian Urquijo'%3

Received: 4 April 2021 / Accepted: 2 June 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature 2021

Abstract

Several studies have reported the negative impact of the COVID-19 pandemic context on mental health. Given that pregnant
women constitute a vulnerable group, they may be at greater risk for developing psychopathological symptoms due to the
confinement. The current study aimed to longitudinally analyze the presence and evolution of indicators of depression and
anxiety in pregnant and non-pregnant women, and to identify the differential effects of social isolation or distancing measures
on these groups. Participants were 105 pregnant and 105 non-pregnant Argentine adult women. They completed the Beck
Depression Inventory-II, the State-Trait Anxiety Inventory, and closed-ended questions on sociodemographic factors, at four
different times. Results showed a progressive increase in anxiety and depressive symptoms in the first 50 days of confinement
in both groups, and a slight decrease after approximately 150 days. Pregnant women presented a more pronounced initial
increase in symptoms, and a weaker decrease at the last wave, compared to the non-pregnant. Results suggest that the pan-
demic context produces a moderate negative early response and that the initial flexibilizations of sanitary measures (50 days)
did not slow down the progression of symptoms (even less in pregnant women). In conclusion, being pregnant could be an
extra risk factor for the development of psychopathological symptoms during this pandemic. The particular vulnerability of
pregnant women and the associated potential negative effects both on them and on their offspring underline the importance
of perinatal health policies aimed at prevention and treatment of possible future consequences.
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Introduction

With over 126 million cases worldwide and 2.7 million
deaths (WHO 2021), the COVID-19 pandemic has become
an unprecedented global event. This complex pandemic has
led to the implementation of measures aimed at containing
the spread of the disease. However, these measures are at
the same time responsible for many negative effects, such as
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increased psychological distress (Brooks et al. 2020). Several
studies (e.g., Benz et al. 2020; Daks et al. 2020; Salari et al.
2020; Wang et al. 2020) have already reported the negative
impact on the mental health of the population. Most of them
agree in highlighting the increase in psychological distress,
depression, and anxiety. In addition, these psychopathologi-
cal indicators appear to gradually increase in quantity and
severity as the time of confinement lengthens (Brooks et al.
2020; Canet-Juric et al. 2020; Wang et al. 2020).

Compounding this scenario, belonging to vulnerable
groups seems to have an even more negative effect (Lopez
Morales et al. 2021; Wilson et al. 2019). The pandemic con-
text could exacerbate pre-existing conditions of inequality
(Holmes et al. 2020). Women have shown the highest indica-
tors of depression, anxiety, and stress (Fullana et al. 2020;
Wang et al. 2020), especially those belonging to low- and
middle-income countries (Canet-Juric et al. 2020), due to
the financial and socio-environmental conditions of those
countries (Gelaye et al. 2016).
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Even less attention has been paid to specific groups such
as pregnant women. Pregnancy itself configures a special
state of vulnerability in conventional contexts. Clinical
indicators of depression and anxiety are the most common
mental health problems experienced by pregnant women
during the pre- and postnatal periods (Howard et al. 2014).
These difficulties, in turn, could generate physical and men-
tal problems in the offspring (Gemmill et al. 2019; Hoffman
et al. 2016; Padmanabhan et al. 2016) and increase the risk
of preterm birth or infant mortality (D’Onofrio et al. 2013).
Recent studies suggest that, under normal circumstances, the
prevalence of prenatal stress is around 20% (Dennis et al.
2017), but this state of psychological vulnerability could be
accentuated by the pandemic context (Berthelot et al. 2020).
In addition, the pandemic context has introduced changes in
medical routines during pregnancy, which further compli-
cates the scenario (Roberton et al. 2020).

Recently, some studies have focused on the mental health
of pregnant women and have reported an increase in depres-
sive symptoms (Ceulemans et al. 2020; Dong et al. 2020;
Durankus and Aksu 2020; Perzow et al. 2021; Sun et al.
2020), anxiety symptoms (Hessami et al. 2020; Kotabagi
et al. 2020; Liu et al. 2020), perceived distress (Berthelot
et al. 2020), lower mental health (Kwasi Ahorsu et al. 2020),
and moderate psychological impact due to confinement (Sac-
cone et al. 2020). Zhou et al. (2020) have indicated that
psychopathological symptoms increase as the number of
cases of COVID infection or death increases. Also, Kotagabi
et al. (2020) reported that anxiety and depressive indicators
diminish when confinement is removed.

However, there is no record of studies that have longi-
tudinally monitored this population throughout the lock-
down (L6pez Morales et al. 2021). Longitudinal monitor-
ing of aspects such as depression and anxiety levels could
yield relevant results for future planning of governmental
strategies to stop the spread of the virus and its conse-
quences (e.g., effect on mental health). In addition, com-
paring psychopathological indicators with the different
governmental strategies (e.g., social isolation, recreational
outings, social distancing) would provide evidence about
the effect of these strategies on the mental health of this
population.

Based on the above, the current study aims to longi-
tudinally analyze the presence and course of anxiety and
depression indicators in pregnant and non-pregnant women
and to identify the differential effects on these groups of
the isolation or distancing measures implemented. We
hypothesize that the preexistence of conditions of vulner-
ability in women (in general) and in pregnant women (in
particular) could constitute a risk factor for the develop-
ment of some psychopathological disorder and increase the
severity as the days of the pandemic pass, due to the effect
of confinement.
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Methods
Participants

The present study was carried out with 210 Argentine
women: a pregnancy group with 105 pregnant women and
a control group with 105 non-pregnant women. All par-
ticipants were affected by some degree of social isolation
measures during the COVID-19 pandemic. The age ranged
from 18 to 45 years (mean=32.56; SD=4.71). The groups
had homogeneous sociodemographic characteristics (age,
educational level, number of children, level of economic
affectation due to the pandemic) (Table 1). Regarding the
pregnancy group, only single pregnancies were included,
in any week of gestation. The exclusion criteria were the
use of psychotropic medication or steroids during preg-
nancy, the consumption of alcohol and/or illicit drugs,
and having a psychopathological diagnosis prior to the
pandemic. Sixteen women delivered during the study, so
they were removed from the analyses (n at wave 3 =207,
n at wave 4 =194).

Measures

Depression symptoms The Spanish adaptation (Sanz et al.
2005; Sanz and Vazquez 2011) of the Beck Depression
Inventory-II (BDI-II; Beck et al. 1996) was used. The BDI-
II is a self-report scale for the assessment of depressive
symptoms. It consists of 21 items, each of which represents
a symptom such as sadness, crying, appetite changes, guilt,
and pessimism. The BDI-II has previously presented good
reliability (a=0.89; Sanz et al. 2003) and validity in preg-
nant (Holcomb et al. 1996; Su et al. 2007) and non-pregnant
(e.g., Beltran et al. 2012; Sanz and Vazquez 1998) women.
Beck et al.’s (1996) classification of levels of depression was
also used (absent, minimum, mild, moderate, and severe). It
is one of the most widely used scales internationally for the
evaluation of depression during pregnancy (Nast et al. 2013).
The scale has good internal consistency in studies with preg-
nant women (Cronbach’s o was 0.87), which indicates good
reliability (Bos et al. 2009). Cronbach’s « for the BDI in the
present study was 0.93.

State anxiety The state-anxiety factor of the Spanish version
(Spielberger et al. 1999) of the State-Trait Anxiety Inventory
(STAI; Spielberger et al. 1970) was applied. The STAI is a
self-report instrument. It consists of 40 items that assess
anxiety as a state (20 items) and as a trait (20 items). The
participant is asked to answer in a range from O to 3. Con-
sidering the aim of the present study, only the state-anxiety
subscale was applied. The STAI has previously showed good
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Table 1 Sociodemographic variables in both groups and chi-square

Variable Pregnant women Non-pregnant ~ Total sample X2 V4
(n=105) women
(n=105)
Age Mean 32.49 32.54 32.51 - -0.107
SD 4.71 4.71 4.70
Geographic region Pampeana region 79.0% 71.6% 75.4% 0.84 -
Cuyo region 8.6% 9.8% 9.2%
Patagonia region 5.7% 10.8% 8.2%
Northwest region 5.7% 3.9% 4.8%
Northeast region 1.0% 3.9% 2.4%
Phase during wave 4 SPCI 33.3% 41.2% 37.8% 1.36 -
SPCD 67.7% 58.8% 63.2%
Level of economic affectation No 36.2% 38.2% 37.2% 1.61 -
due to the pandemic Few 22.9% 25.5% 24.2%
Some 23.8% 21.6% 22.7%
Much 5.7% 5.9% 5.8%
Very much 11.4% 7.8% 9.7%
Educational level Postgrad 34.3% 32.4% 33.3% 1.20 -
University (complete) 34.3% 35.3% 34.8%
University (incomplete) 26.7% 27.5% 27.1%
Secondary (complete) 3.8% 4.9% 4.3%
Secondary (incomplete) 1.0% 0% 0.5%
Primary (complete) 0% 0% 0%
Primary (incomplete) 0% 0% 0%
Number of previous children 0 59.0% 56.9% 58.3% 0.99 -
1 35.2% 37.3% 36.4%
2 4.8% 5.9% 5.3%
Pychotherapy No 75.2% 81.4% 78.3% 0.54 -
Yes 24.7% 18.6% 21.8%

X? = chi-square/Z=Mann-Whitney U test. All values were > 035

SPCI, Social, Preventive and Compulsory Isolation; SPCD, Social, Preventive and Compulsory Distancing

reliability (a=0.84 to 0.93; Riquelme and Casal 2011) and
validity in pregnant (Gunning et al. 2010) and non-pregnant
(Riquelme and Casal 2011) women. The STAI has been used
for research purposes with both pregnant («=0.83 to 0.72;
Delgado et al. 2016) and non-pregnant samples. It is even
the most widely used scale in studies of pregnant women,
presenting the best validity and reliability indicators (Nast
et al. 2013). Cronbach’s o for the STAI in the present study
was 0.86.

Sociodemographic features Closed-ended questions were
applied to explore age, educational level, number of chil-
dren, geographic region, isolation measure (phase), eco-
nomic affectation due to the pandemic, and if they receive
psychotherapy. Exclusively in pregnant women, two addi-
tional features were also considered: pregnancy weeks and
presence of diseases or medical complications (Table 2).

Procedure

The survey was uploaded on Google Forms and dissemi-
nated through social networks by means of a snowball sam-
pling procedure. Participants answered four surveys at dif-
ferent times during the pandemic (Fig. 1). The first survey
(wave 1) was conducted between the second and the fifth
days of quarantine, and provided the baseline scores for the
study. Wave 2 took place 12 to 21 days after the SPCI has
started; thus, it assessed the early, immediate outcomes of
the containment measures. Wave 3 of the study was con-
ducted after 47 to 51 days of restrictions; thus, its objective
was to evaluate the effects of the first outings and flexibi-
lizations. Finally, the fourth survey (wave 4) was adminis-
tered 138 to 147 days after the start of the restrictions. At
this moment, distinctions have to be made between differ-
ent regions: while some areas—including the Metropolitan
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Table 2 Specific characteristics of the group of pregnant women

Variable Pregnant women
Time 1 Time 2 Time 3 Time 4 Total
(n=105) (n=105) (n=102) (n=89)
Weeks of pregnancy Mean 17.82 19.82 22.47 31.5 22.89
SD 9.01 9.01 8.01 6.50 8.13
Trimester of pregnancy First trimester 38.5% 27.7% 15.0% 0% 20.30%
Second trimester 41.5% 44.6% 53.3% 36.0% 43.85%
Third trimester 20.0% 27.7% 31.7% 64.0% 35.85%
Diseases or medical complications Heavy bleeding - - - - 2.9%
Fluid retention - - - - 9.8%
Nausea or vomiting in excess - - - - 19.6%
Drop of 5 kg or more - - - - 2.9%
Increase of 12 kg or more - - - - 11.8%
Infections - - - - 2.9%
Hypertension - - - - 1.0%
Thyroid problems - - - - 8.8%
Gestational diabetes - - - - 2.0%
Blood incompatibility - - - - 1.0%
Other diseases - - - - 3.9%

Area of Buenos Aires—were still under the same isolation
measures as they were during wave 3, most of the provinces
were already in a social distancing phase.

Data analysis

Descriptive statistics were calculated for the entire sample
and for both groups (Table 3). The chi-square test was used

Day
21

10
apr
Wave 2
Second survey

Between the 14th and 20th
day of the isolation

Wave1
First survey

Between 2 and 5 days after the mandatory

was i in Arg

Fig.1 Development of lockdown in Argentina and days when the
surveys were administered. The timeline marks the beginning of the
mandatory quarantine decreed by the Argentine State (March 20), and
the development of the different stages of the process until August 12.
In the lower part of the figure, the ranges of days in which the surveys
were answered by the participants are graphed. Note: To mitigate the
impact of the pandemic, the Argentine government established social
isolation measures, which are organized in phases according to their
degree of flexibility. First, on March 20, 2020, Social, Preventive and
Compulsory Isolation (SPCI) was declared. Phase 1 of SPCI con-
sisted of a strict quarantine throughout the national territory, which
only allowed mobility for basic purchases and essential workers.
Phase 2 (“administrated isolation”) started on April 18, adding new
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Wave 3
Third survey

Between the 47th and 51st
day after isolation began

to analyze sociodemographic differences between groups
(educational level, number of children, and level of eco-
nomic affectation due to the pandemic). Mann—Whitney U
tests were applied to compare age in both groups. No vari-
able was found to differ between the two groups (p > 0.05)
(Table 1).

The mixed repeated measures ANOVA statistic was used
to test the effect of the pandemic over time (intra-subject

Wave 4
Fourth survey

Between the 141st and 147th
day after isolation began

exceptions to the restrictions. Phase 3 (“geographical segmentation”)
was established on April 26, allowing for short recreational outings
and the opening of non-essential shops in certain regions, according
to the epidemiological status of each province and department. On
June 4, the government declared the start of Social, Preventive and
Compulsory Distancing (SPCD) in 18 provinces where the viral cir-
culation was minimal. SPCD enabled the mobility of up to 75% of the
population, with protocols of social distancing and hygiene measures.
As of August 13, approximately 85% of the population was under
SPCD measures, while the remaining 15% (living in areas with high
population density, such as the Metropolitan Area of Buenos Aires)
was still affected by SPCI
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Table 3 Descriptive statistics of the administered tests

Variable Pregnant women Non-pregnant women Total
Wave 1 Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave 4
Depression Mean 871 10.02 1542 1449 7.92 9.06 10.83 8.66 8.32 9.55 13.15 11.60
SD 6.08 6.43 8.50 7.45 4.53 4.86 6.79 6.32 5.37 5.71 8.02 7.49
Absent 578% 52.0% 277% 24.8% 60.6% 545% 43.0% 61.8% 592% 533% 353% 42.8%
Minimum 20.6% 17.3% 188% 19.0% 263% 232% 28.0% 17.6% 234% 203% 23.4% 18.3%
Mild 12.7% 235% 208% 25.7% 11.1% 162% 19.0% 10.8% 11.9% 198% 199% 18.3%
Moderate 8.8% 7.1% 19.8% 22.9% 2.0% 6.1% 6.0% 3.9% 5.5% 6.6% 12.9% 13.5%
Severe 0% 0% 12.9% 6.7% 0% 0% 4.0% 2.9% 0% 0% 8.5% 4.8%
Moderate + Severe  8.8% 7.1% 327% 29.6% 2.0% 6.1% 10.0% 6.8% 5.5% 6.6% 21.4% 18.3%
Anxiety Mean 22.66 2252  28.10 26.12 2151 21.69 2397 21.18 2209 2211 26.04 23.66
SD 9.48 8.76 9.60 6.93 8.44 8.20 9.27 6.93 8.98 8.49 9.63 7.85
factor) and inclusion of the pregnant or non-pregnant group
(inter-subject factor) on depression and anxiety (dependent A DEPRESSION
variables). In cases where the W Mauchnik leads to rejection -
of the sphericity test, the Greenhouse—Geisser correction @ *
was used. The Bonferroni statistic was used for the adjust- § i *
ment of multiple comparisons. ‘_E
All tests were two-sided and p-values less than 0.05 were g 1
considered statistically significant. Statistical analyses were 'g
performed using IBM SPSS Statistics 24. g
_‘é 10
(7]
Results e
Depression Results of mixed repeated measures
. . . Wave 1 Wave 2 Wave 3 Wave 4
ANOVA demonstrated a significant effect of time (F
2.69. 51736 =51.77, p<0.001, 1,°=0.21) and an interac-
tion effect of time-groups (F (69 517.36)= 18.53, p<0.001, B ANXIETY
;1,,2 =0.09) (Table 4) (Fig. 2A). A significant effect of the 30 w2
group factor (inter-subject) was also demonstrated (F -
(1. 192)=15.30, p=0.001, 5,7 =0.07) (Table 4). In the total g &
sample, significant differences were observed between the E
four measures (p <0.01), evidencing a progressive increase g
until the third wave, and a significant decrease after about g
- 2 I
o 1 =
-
Table 4 Results of repeated measures ANOVA for depression, anxi- :"j .
ety, and negative and positive effects 1T =
Variable Effect Repeated measures B -
> Wave 1 Wave 2 Wave 3 Wave 4
F p-value 0y
Depression Time 80.51 0.001 0.29 —®- Pregnantwomen  —- Non-pregnant women
Group 7.16 0.008 0.03
Time-group 14.78 0.001 0.07 Fig..Z Comparison of the ac}justed mean of the psychopathological
. . variables in both groups, during the four phases of the study. The fig-
Anxiety Time 50.34 0.001 0.20 ure compares the adjusted means for (A) depression and (B) anxiety
Group 3.16 0.08 0.01 in pregnant women (circles) and non-pregnant women (squares), dur-
Time-group 8.02 0.001 0.04 ing the four phases of the study (wave 1, wave 2, wave 3, and wave 4).

*p <0.01/error bars +2SD
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150 days (fourth wave). According to the post hoc tests
for paired comparisons with Bonferroni correction, there
were no statistically significant differences in depression
between the groups at wave 1, nor at wave 2. At waves 3 and
4, however, significant differences were observed between
pregnant women and non-pregnant women (p <0.01). Fur-
thermore, intragroup analyzes with Bonferroni correction
showed that pregnant women presented significant increase
until wave 3, after which the rates remain similar. Regard-
ing non-pregnant women, a significant increase was found
between waves 2 and 3, while during wave 4 the depressive
symptoms decreased, being homogeneous to those recorded
in waves 1 and 2.

Anxiety Results of mixed repeated measures ANOVA dem-
onstrated a significant effect of time (F ;g7 57725,=33.54,
p<0.001, 71[,2 =0.14) and interaction effect of timegroups
(F (287, 577.25)=10.41, p<0.001, ,°=0.05) (Table 4)
(Fig. 2B). A significant effect of the group factor (inter-
subject factor) was identified (F (; 59;,=6.60, p=0.011,
npz =0.032) (Table 4). In the total sample, significant dif-
ferences were found between the measures at waves 1 and
2 with respect to waves 3 and 4 (p <0.01). According to
the post hoc tests for paired comparisons with Bonfer-
roni correction, there were no statistically significant dif-
ferences in anxiety between the groups at wave 1, nor at
wave 2. At waves 3 and 4, however, significant differences
were observed between pregnant women and non-pregnant
women (p <0.01). Furthermore, intragroup analyzes with
Bonferroni correction showed that pregnant women showed
significant differences only at waves 3 and 4 (p <0.001). In
non-pregnant women, however, significant differences were
only identified at wave 3.

Sociodemographic features Results of mixed repeated
measures ANOVA demonstrated that none of the sociode-
mographic variables had significant effects on depression
and anxiety, in any of the temporal measures of longitudinal
design (p <0.05) (Table 5).

Discussion

This study aimed to investigate the presence and evolution
of psychopathological indicators of depression and anxiety
in a sample of pregnant and non-pregnant women. Preg-
nancy could be an aggravating factor for the appearance of
psychopathological symptoms, as already reported in pre-
vious pandemics (Lee et al. 2006; Lohm et al. 2014). The
implications of virus restriction policies could have serious
effects on the mental health of the population and of preg-
nant women in particular (Cava et al. 2005; Khan et al. 2020;
Lee et al. 2006).
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Table 5 Results of repeated measures ANOVA for the dependent var-
iables (depression and anxiety) with sociodemographic variables as
inter-subject factors

Variable Effect Repeated measures
F P n,’
Depression Level of economic 0.661 0.801 0.017
affectation due to the
pandemic
Phase 1.362 0.256 0.007
Age 0.383 0.867 0.004
Educational level 0.632 0.793 0.013
Number of children 1.441 0.206 0.015
Psychotherapy 0.699 0.630 0.007
Anxiety Level of economic 1.138 0.320 0.028
affectation due to the
pandemic
Phase 1.393 0.286 0.007
Age 1.879 0.072 0.028
Educational level 1.513 0.120 0.030
Number of children 0.682 0.657 0.007
Psychotherapy 0.198 0.972 0.002

Despite the importance of this issue, and although several
cross-sectional studies have been published (e.g., Berthelot
et al. 2020; Dong et al. 2020; Durankus and Aksu 2020; Liu
et al. 2020; Saccone et al. 2020; Sun et al. 2020; Zhou et al.
2020), to date, there are no longitudinal studies that have
monitored the evolution of anxiety and depression indicators
in this population. In addition, most of the cross-sectional
studies have been conducted in high-income countries, with
few studies in low- and middle-income countries (i.e., Lopez
Morales et al. 2021; Medina-Jimenez et al. 2020; Parra-
Saavedra et al. 2020).

The present study reveals a progressive increase in anxi-
ety and depressive symptoms in the first 50 days of con-
finement in both pregnant and non-pregnant women. The
results also indicate a slight decrease in symptoms after
approximately 150 days (wave 4). These data are consistent
with those reported by previous longitudinal studies of the
general population that have also highlighted the progressive
increase on depression and anxiety (Benz et al. 2020; Gou-
larte et al. 2021; Shi et al. 2020). However, when comparing
pregnant and non-pregnant women, the former presented a
more pronounced increase in depression and anxiety symp-
toms over time (waves 1-3) and the decrease in wave 4 was
weaker.

In relation to depressive symptomatology, our study
reports that as isolation is extended, so are the indicators
of depression, at least until the third wave. For pregnant
women in particular, 32.7% of the participants indicated
a moderate to severe level of depression at wave 3. These
rates decrease to 29.6% within 150 days (wave 4). These
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results are higher than the prevalence for developing coun-
tries (19-25%; Gelaye et al. 2016) and even higher than
reported for developed countries (7-15%; Woody et al.
2017). Cross-sectional studies during the COVID-19
pandemic have indicated a similar significant increase in
prenatal depression indicators compared to pre-COVID-19
prevalence (Ceulemans et al. 2020; Lebel et al. 2020;
Parra-Saavedra et al. 2020; Wu et al. 2020).

The repeated measures mixed ANOVA demonstrated
a significant effect of time and a time-group interaction
on depression. The differences between both groups are
more pronounced after the first 50 days, where the high-
est and most significant values are recorded, although this
same trend is maintained in the fourth wave of the study.
Therefore, being pregnant could be an extra risk factor
for the development of depressive symptomatology dur-
ing this pandemic. As previously reported, social isola-
tion could lead to loss of social support, sadness about
being separated from loved ones, change in daily routines,
and restriction of usual liberties (Cava et al. 2005; Lee
et al. 2006). These conditions could lead to an increase in
prenatal depression in the medium term. In conclusion,
the usual risk of developing prenatal depression (Gelaye
et al. 2016) is compounded by a set of contextual variables
due to the pandemic that generates a greater vulnerability
to psychopathology. Studies that have analyzed pre- and
post-COVID-19 cohorts have highlighted the significant
increase in depression indicators, which reinforces these
statements (Berthelot et al. 2020; Zhou et al. 2020).

The results demonstrated that anxiety increases over
time up to wave 3 in both pregnant and non-pregnant
women. However, for pregnant women, the increase is
more pronounced. According to these findings, some
researchers have reported high rates of anxiety in pregnant
women during the COVID-19 pandemic (e.g., Ceulemans
et al. 2020; Hessami et al. 2020; Moyer et al. 2020). The
perinatal period can itself lead to emotional complications
such as distress, fear, or anxiety (Liu et al. 2016; Liu and
Tronick 2014), but it seems that the COVID-19 pandemic
conditions are likely to produce additional perinatal dis-
tress (Berthelot et al. 2020). At wave 4, anxiety levels
decrease for both groups. It is possible that, over time,
people slowly adapt to the new living conditions, reduc-
ing the perceived distress (Ayuso et al. 2020). However,
in the present study, while non-pregnant women’s anxi-
ety drops to levels similar to the ones at waves 1 and 2,
in pregnant women, this decrease is weaker, and anxiety
remains higher than that reported in waves 1 and 2. It is
possible that the suspension of medical care and prena-
tal control routines (Roberton et al. 2020) could generate
negative effects on the mental health of pregnant women,
as it could increase concerns about pregnancy, childbirth,
and postpartum (Thapa et al. 2020). Also, Hessami et al.

(2020) have reported that the uncertainty generated by the
possible effects of COVID-19 infection on delivery and
fetal growth or the potential risk of vertical mother-to-
fetus transmission could increase distress.

In contrast to previous research, our study did not identify
significant effects of sociodemographic variables, such as
age (Wu et al. 2020), financial problems (Zhang and Ma
2020), or educational level (Dong et al. 2020). However,
the sample of our study is quite homogeneous: most of the
women reported a high educational level and a low financial
affectation. This could explain the null effect reported.

We previously mentioned the importance of analyzing
the effect of governmental measures to reduce the spread of
the virus on mental health. We observed a moderate early
response to confinement (waves 1 and 2), which peaked
abruptly at 50 days (wave 3). At this time, the Argentine
government began to flexibilize social isolation, allowing
daily recreational outings (Canet-Juric et al. 2020). These,
apparently, were not enough to slow down the progression
of depression and anxiety and, at the same time, this effect
was even less effective in pregnant women. The results of
the 4th wave show a slight improvement in the mental health
of the participants, except for the depression symptoms of
the pregnant women, which remained homogeneous to those
recorded at wave 3. However, no differences were observed
between areas in SPCI and SPCD, so this decrease cannot
be attributed solely to the modifications of the confinement.
On the other hand, in the case of pregnant women, it may
be that the approaching of the delivery date (and associated
concerns) may have sustained the elevated levels of depres-
sion and anxiety.

The issue addressed in this study is of crucial importance
given the underlying vulnerability of pregnant women. The
scenario worsens even more if one considers the effects of
prenatal depression and anxiety on the development of the
fetus or on the postnatal infant. Maternal psychopathology
increases the risk of preterm birth, decreases prenatal care,
reduces effective mother—child bonding, and could even
generate lower cognitive and emotional development in
children (Glover 2015; Madigan et al. 2018; Verbeek et al.
2015; Yonkers et al. 2017). For such reasons, the particular
vulnerability of pregnant women and the associated poten-
tial negative effects both on them and on their offsprings
underline the importance of perinatal health policies aimed
at prevention and treatment of possible future consequences.

It is important to highlight that the study has some limi-
tations. The sample is made up of women with a high edu-
cational level, favorable economic conditions, low negative
financial impact from the pandemic, and predominantly liv-
ing in most populated urban centers, which limits the scope
of the results. Some of these characteristics (for example,
educational level and negative financial impact) contrast
with the true reality of the Argentine population, so it will
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be necessary to recruit a more representative sample for sub-
sequent studies.
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