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Abstract

Purpose Pregnancy is a risk period for the development of mental disorders. About 10% of pregnant women worldwide
experience a mental disorder, mainly depression, and this percentage has been aggravated by the COVID-19 pandemic. This
study aims to understand the impact of COVID-19 on the mental health of pregnant women.

Methods Three hundred and one pregnant women in the week 21.85 £9.9 were recruited through social media and pregnant
women forums from September 2020 to December 2020. A multiple-choice questionnaire was administered to evaluate
the sociodemographic characteristics of the women, the care provided, and different aspects related to COVID-19. A Beck
Depression Inventory was also delivered.

Results Of the pregnant women 23.5% had seen or had considered seeing a mental health professional during pregnancy.
Predictive models using multivariate logistic regression found that this fact was associated with an increased risk of depres-
sion (OR=4.22; CI1 95% 2.39-7.52; P <0.001). Among women with moderate-severe depression, it was associated with an
increased risk of having suicidal thoughts (OR=4.99; CI1 95% 1.11-27.9; P=0.044) and age was found to be a protective
variable (OR =0.86; CI1 95% 0.72-0.98; P=0.053).

Conclusions The COVID-19 pandemic represents a major mental health challenge for pregnant women. Despite the decrease
in face-to-face visits, there are opportunities for health professionals to identify the existence of psycho-pathological altera-
tions and suicidal ideation by asking the patient if she is seeing or considering seeing a mental health professional. Therefore,
it is necessary to develop tools for early identification to ensure correct detection and care.

Significance

Among women with moderate-severe depression, considered seeing a mental health professional during pregnancy was
associated with an increased risk of having suicidal thoughts and age was found to be a protective variable. Despite the
decrease in face-to-face visits during COVID-19 pandemic, there are opportunities for health professionals to identify the
existence of psycho-pathological alterations and suicidal ideation by asking the patient if she is seeing or considering seeing
a mental health professional. Asking about their intention to seek specialized assistance can help to identify those women at
risk of suffering affective disorders such as depression and suicidal ideation and to individually plan future medical visits.
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following up patients during confinement, being able to
coordinate complementary exams, and making pre-surgery
appointments to minimize the presence of patients in the
hospital (Luna Tomas et al., 2020; Riecher-Rossler 2022).

COVID-19 has brought with it several challenges: the
implementation of methods to prevent transmission to preg-
nant women and their close environments; the adequacy of
birth preparation in positive cases; the prevention of mater-
nal stress and emotional exhaustion; appropriate newborn
care, and evaluation of new protocols (Lopez, 2020). Profes-
sionals have had to adapt to telematic assistance in order to
provide security and prevent transmission, combining con-
sultations to avoid the need for pregnant woman to travel so
often (Baena-Antequera et al., 2020).

In addition, pandemics have important psychological
effects on the population, derived from the perception of
uncertainty, confusion, and sense of urgency that they gen-
erate (Nalbandian et al., 2021), just as covid-19 has done
(Ahorsu et al., 2020; Quintero et al., 2020). Women are often
more fearful of infection and the increased risk of mental
health problems after the occurrence of stressful life events
than men are, due to differences in sensitivity and suscep-
tibility to stress (Maunder et al., 2003; Tzur Bitan et al.,
2020).

Pregnancy and the transition to motherhood involve major
psychological and social changes in the mother, which have
been related to the presence of symptoms of anxiety and
depression (Teixeira et al., 2009). On the other hand, the
occurrence of stressful events during pregnancy, such as
the death of a family member, exposure to natural disasters
or the outbreak of a pandemic that generates interpersonal
imbalances could increase concerns during pregnancy and
affect the mental health of pregnant women (Holditch-Davis
et al., 2007). Therefore, it is recommended to pay special
attention to the presence of fears and identify mental pathol-
ogies in pregnant women during the pandemic (Salehi et al.,
2020).

Depression affects approximately 20% of women through-
out life, with pregnancy being a period of high vulnerability
(Rich-Edwards et al., 2006). Depression is the most common
psychiatric disorder during pregnancy, with a prevalence
ranging from 4 to 25% (Faisal-Cury & Rossi, 2007).

Depression during pregnancy is an important issue of
public health, due to three main reasons: (1) it is the strong-
est risk factor for presenting postpartum depression (Heron
et al., 2004) and (2) leads to adverse maternal and fetal out-
comes (Bansil et al., 2020). Also, stress during pregnancy
has been found to be positively correlated with the risk of
exhibiting anxiety and depression (Tang et al., 2019). There-
fore, psychopathological assessment during pregnancy is
essential to detect pregnant women in need of intervention
in order to safeguard the well-being of both the mother
and the baby (Ajinkya et al., 2013). During the COVID-19
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pandemic, pregnant women have presented more psychiatric
symptoms than those assessed before the pandemic, mainly
in the form of depressive disorders and symptoms of anxiety
(Berthelot et al., 2020). However, the presence of autolytic
ideation has not been evaluated nor have any mechanisms
of this been explored. Against the backdrop of events such
as COVID-19, we must recognize the potential for adverse
perinatal mental health consequences to be of critical public
health concern, and provide patients with care and support
to prevent and ameliorate their negative effects (Shoib et al.,
2020).

The goal of this study is to evaluate the impact of the
COVID-19 pandemic on the mental health of pregnant
patients contacted through social media networks during the
first few months of the pandemic, and to identify protective
and risk factors for the exhibition of depressive symptoms
and to assess the presence of suicidal ideation.

Material and Methods
Study Design and Population

The present study was conducted between September 2020
and December 2020, during the state of alert due to the
COVID-109 crisis. It is an observational study made up of
301 pregnant women recruited through social media net-
works (Facebook and WhatsApp) and Spanish-language
pregnant women forums (WOOM App and Menstrual Cal-
endar App.). All of them completed an anonymous and vol-
untary online survey using the online tool “Google Forms”.

The survey included multiple-choice questions for the
assessment of sociodemographic aspects: age (in years),
country of residence, week of gestation and marital status.
It also asked whether they had considered the need to see
a mental health professional such as a psychologist or psy-
chiatrist in the last month; whether primary care physicians
and/or nurses (midwives) had inquired about their mental
health; if they had any concerns or fears about becoming
infected and having to be isolated; whether they were afraid
of becoming infected by COVID-19 and causing harm to the
fetus; and whether they were afraid that other people were
experiencing active COVID-19 infection and were not taking
the appropriate protective or isolation measures.

Clinical depression was also assessed using the Beck
Depression Inventory (BDI) (Beck et al., 1996). The BDI
consists of 21 items, each with 4 alternative responses,
which evaluate the intensity of the symptom. The question-
naire used is one of the most quoted in literature and has pre-
dictive validity as a diagnostic screening tool in the general
population with a sensitivity of 100%, specificity of 99%,
positive predictive value of 0.72 and negative predictive
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value of 1. The results are classified as: minimal symptoms
of depression < 13 points, mild depression 14—18 points,
moderate depression 19-27 points and severe depression
28-64 points.

The study was carried out in accordance with the
1975 Declaration of Helsinki. The data were processed
in accordance with the provisions of Act 3/2018, (on
December 5th), under the Protection of Personal Data and
Guarantee of Digital Rights and approved by the Ethics
Committee of the Andalusian Health Service.

Statistical Analysis

The sample was described by descriptive analysis using
mean and standard deviation (for continuous quantita-
tive variables) and frequencies (in case of categorical
variables).

For the comparison between groups, the 7-Student test
was used in the case of continuous variables and the Chi-
square test for qualitative or categorical variable. In this
case, the total score of the BDI (and the different symp-
toms it includes) was compared to the trimester of preg-
nancy at the time of the survey, whether the mother was
part of the single-parent group, and whether the health
care providers in charge of the mother’s periodic controls
inquired about her mental health status.

Lastly, three predictive models were created using
multivariate logistic regression for which the dependent
variables “depression”, “irritability” and “suicidal ideas”
were used. “Depression” (used according to the BDI total
score), and “irritability” (from item 11 of the BDI) to
assess the presence and severity of irritability (Pedrelli
etal., 2013). So “irritability” was considered when the val-
ues scored mild-moderate-severe and “no depression” or
“no irritability” when they scored less than mild. In addi-
tion, “suicidal ideas” (from item 9 of the BDI) was used to
assess the presence and severity of suicidal ideas (Casey
et al., 2008; Rangel-Garzén et al., 2015). Pedrelli et al.,
used item 11 of the BDI separately and found a statistically
significant relationship between symptoms of depression
and irritability and warned that individuals with severe
irritability presented greater intensity of depressive symp-
toms than those without irritability or moderate irritability
(Pedrelli et al., 2013). The use of a single item suicide or a
dimensional factor derived from a depression scale might
be a valid approach to assess suicidal ideations (Desseilles
et al., 2012). Sociodemographic variables were included in
the model, as well as the perception variables of the preg-
nant women in relation to their psychological state (need
for help) and the COVID19 pandemic (fear of becoming
infected, affecting the baby, satisfaction with their care).

Non-significant variables were extracted from the initial
model by the “backward” method. Possible interactions
were analyzed. In the predictive model “depression” one
interaction was detected and two new ones were performed
according to whether the patients had “severe” or “mild-
moderate” depression. The level of statistical significance
was set at 0.05. All analyses were performed using the R
commander 5.3 statistical package.

Results

In this observational study, a sample was obtained that
included 301 pregnant patients. Social and clinical char-
acteristics are summarized in Table 1

Statistically significant differences were found in the
total score of the BDI according to whether the pregnant
women were thinking of consulting a psychiatrist/psychol-
ogist (not attending/not thinking of attending 11.69 +7.16
vs. attending/thinking of attending 19.52 + 10.34;
P <0.001). But no/very little difference was found in the
BDI score according to the trimester of gestation (first
trimester 12.90 + 9.69; second trimester 13.69 + 8.48;
third trimester 13.79 +8.19; P=0.779), type of cohabita-
tion (single parent 15.61 +11.30 vs. couple 13.28 +8.29;
P =0.146), having been interviewed about their mental
health (not having been interviewed 13.63 +8.47 vs. yes
13.00+9.83; P=0.654), experiencing concern about
being with positive people (not concerned 13.15 + 8.09
vs. concerned 13.61 +8.79; P=0.74) or about being
infected and having to isolate themselves (not concerned
13.64 +8.58 vs. concerned 13.53 +8.69; P=0.97).

In the predictive model we found that, in pregnant
women, thinking about going to a consultation/going
to a consultation with a mental health professional
increased the risk of having depressive symptoms (F 1.44;
OR =4.22; CI 95% 2.39-7.52; P<0.001). None of the
other variables included in the model predicted the risk of
presenting depression (Table 2).

A predictive model was also designed for suicidal idea-
tion. In this case, an interaction was identified between the
BDI score and thinking about requesting mental health
consultation (Fig. 1). According to the degree of depres-
sion (mild depression or moderate-severe depression), it
was observed that age reduced the risk of suicidal idea-
tion appearing in women with moderate-severe depres-
sion (F=-0.153; OR=0.86; C1 95% 0.72-0.98; P=0.053),
while a total score on the BDI (F=0.132; OR=1.14; CI
95% 1.04-1.28; P=0.006) and thinking about going to
a consultation (F=1.607; OR=4.99; C1 95% 1.11-27.9;
P =0.044) significantly increased the risk of suicidal ideas.
However, these variables did not prove to be predictors of
suicidal ideation in pregnant women with mild depression.
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Table 1 Sociodemographic

' o Characteristics Total [n=301 (100%)]

and medical characteristics of

participants Age, years (mean + SD) 32+4.66
Week of pregnancy (mean +SD) 21.85+9.9
Trimester of pregnancy
1° Trimester, n (%) 71 (23.6%)
2° Trimester, n (%) 135 (45%)
3° Trimester, n (%) 95 (31.5%)
Residency
Spain, n (%) 262(87%)
Other countries, 1 (%) 39 (13%)
Type of family
Single parent, n (%) 33 (11%)
Biparental, n (%) 268 (89%)
Thinking about or being under Mental Health treatment
Yes, n (%) 71(23.5%)
No, n (%) 230(76.5%)
Interviewed about her mental health status by care providers
Si, n (%) 45(15%)
No, n (%) 256(85%)
Worried if COVID-19 patients follow recommendations
Si, n (%) 272(90.3%)
No, n (%) 29 (9.7%)
Beck Depression Inventory (mean+SD) 13.53 +8.67
No depression, n (%) 172 (57,14%)
Mild depression, n (%) 51 (16.94%)
Moderate depression, n (%) 57(18.93%)
Severe depression, n (%) 21 (6.97%)
Age of women with severe symptoms (mean+SD) 33.85+5.88

Table 2 Predictive models of depressive symptoms (A) and suicidal ideation (B)

(A) Depressive symptoms V4 Crude OR Adjusted OR P
Age 0.522 <0.001 1.015 0.602
Attending 4.937 423 4.22 <0.001

(B) Suicidal ideation

BDI score 3.928 1.11 1.11 <0.0001
Age -1.927 0.95 0.90 0.054
Single parent family —1.643 0.72 0.18 0.100
Concern about being infected (yes) 1.337 2.13 3.31 0.181
Concern about being with a positive (yes) —1.815 0.72 0.24 0.0696
Attending a consultancy 2.237 5.40 3.14 0.0253

The significance of bold is p < 0.05

Discussion these aspects during the pandemic. Women who thought
of consulting a psychiatrist had scored higher in depres-
In our research we have found that 26% of the pregnant  sive symptoms, and an affirmative answer would increase
women had moderate or severe depression. However,  the risk of depression by a factor of 4. Regarding sui-
only 15% of the women had been interviewed about  cidal ideation, we found that age reduced the risk of sui-
cidal ideation in women with moderate-severe depression
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Fig. 1 Interaction between BDI 6
punctuation and thinking about
going to a consultation with a
mental health provider (in the 5 4.99.*
statistical predictive model)
4
3 3.14 3:14
2
2
1
0
Severe moderate depression Without or Mild depression
(BDI punctuation 19-64) (BDI punctuation < 18)
* (P=0.044)

Model without interaction
Model with interaction
BDI: Beck Depression Inventory

whereas thinking about going to a consultation signifi-
cantly increased the risk.

We found a prevalence of depression ranging from 15 to
21%. A 2016 review of fifteen included studies found the
combined prevalence during the prenatal period to be 17.2%
(Underwood et al., 2016). However, all of the included stud-
ies relied on prevalence from self-report symptom scales,
rather than diagnostic instruments, which may overestimate
the true prevalence (Gavin et al., 2005). Another review of
perinatal depression in low- and middle-income countries
by Gelaye et al. found the prevalence of prenatal depression
to be at 25.8% (Gelaye et al., 2016). Woody et al. responds
to these gaps in literature by summarizing current available
literature on the prevalence of perinatal depression (Woody
et al., 2017).

Among the factors identified that affect the mental health
of pregnant women are women’s concern about the health
of the fetus and the outcome of delivery (Bayrampour et al.,
2015). In our study, almost the entire sample (96%) claimed
to be afraid of getting infected by COVID-19 and potentially
affecting their baby’s health.

During the pandemic, another point of difficulty has been
the periodic in-person gynecological controls in hospitals
and health centers. 84.3% of pregnant women expressed a
fear of being infected by COVID-19. It has been noted that,
during pregnancy, mothers suffering from infectious diseases
are more concerned about the health of their baby than the
control group without infectious diseases (Khorsandi et al.,
2016). A characteristic element of infectious diseases com-
pared to other conditions is the fear of contagion (Ahorsu
et al., 2020).

During the COVID-19 pandemic, as well as the fear of
the baby becoming infected, concern has been raised about
the possible consequences of repeated use of disinfectants
because of the potential injurious risk to the fetus (Fakari
& Simbar, 2020). Pregnant women also expressed a fear
of infecting loved ones or others as a generator of anx-
ious symptomatology (Colizzi et al., 2020). 84.3% of the
members of our study expressed concern about becoming
infected and having to be isolated or confined, and the vast
majority (90.3%) reported concern that COVID-19 positive
patients would not have adequate protective measures, would
not comply with confinement properly, and could jeopardise
the health of their baby. In a study conducted on an Iranian
Hospital in September 2020, 222 pregnant women found that
anxiety during pregnancy correlated positively with mental
problems. The authors proposed that during the pandemic
period, special attention should be paid to the fears of preg-
nant women in order to pre-identify any mental disorders
that may appear (Salehi et al., 2020).

It is important to note that depressive symptoms are com-
monly under-diagnosed in pregnant women and one of the
reasons may be that they can be confused with the usual
symptoms of pregnancy such as sleep disturbances (mainly
insomnia), appetite fluctuations, loss of energy, fatigue and
changes in libido However, in our study, only 15% of the
pregnant women interviewed had been asked by their mid-
wives or physicians about aspects of their mental health
status during the pandemic time. This could lead to under-
diagnosis of affective disorders in this population, which
in themselves are commonly underdiagnosed because of
pregnancy such as sleep disturbances (mainly insomnia),
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appetite fluctuations, loss of energy, fatigue, and changes in
libido (Clark et al., 2020).

We also found that the thought of consulting a mental
health specialist multiplied the risk of presenting suicidal
ideas in women with moderate-severe symptoms by five.
According to the literature, most pregnant women who
committed suicide had more psychiatric comorbidities
than pregnant control patients who tried to commit suicide
and failed (Grigoriadis et al., 2017). This fact suggests that
many of the women at risk could have been identified from
their prior mental health history. According to The Joint
Commission’s 2016 database of 1089 reports of suicide in
the general population between 2010 and 2014, deficien-
cies in psychopathological assessment of the patient were
the most frequently cited cause (The Joint Commission,
2016).

Primary care professionals have the closest relationship
with patients, and because of this, when patients experi-
ence mood changes or stressors appear that may precipi-
tate suicidal behaviors, they are more likely to seek help
from these professionals (Harmer et al., 2021). However,
85% of pregnant respondents claimed not to have been
examined or questioned by their referral health team at
their regular consultations and medical controls about
their mental health status during the pandemic.

In our sample we also observed that age is a protec-
tive factor for suicidal risk (OR =0.86) among those
women with a high score on the BDI scale (moderate-
severe depression). These results seem to coincide with
previously published results. Kim and col. found in a sys-
tematic review that suicidal ideation is positively associ-
ated with a younger maternal age (Kim et al., 2015). In
our population, we also found that thinking about seeing
a mental health professional multiplied the risk of pre-
senting suicidal ideation by a factor of 5 (OR=4.99) in
the group with moderate-severe symptomatology; in this
group, age behaves as a protective factor. Others research-
ers have found an association between younger age and
depression in pregnant adolescents, perhaps because these
studies have been done in developing countries (Oladeji
et al., 2022).

Less than half of the women who died by suicide during
pregnancy or postpartum had used mental health services in
their last month of life (Grigoriadis et al., 2017). Unlike the
general population, pregnant women are regularly screened
by health professionals, which provides greater opportunities
for screening (Arachchi et al., 2019).

When considered in its entirety, the evidence suggests
that pregnant women are more likely than the general popu-
lation to experience suicidal ideation (Newport et al., 2007),
but less likely than their non-pregnant counterparts to com-
mit suicide (Gissler et al., 2005). The reported prevalence
of suicidal ideation ranges from 3 to 33% (Gentile, 2011).
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In our population, nearly 8% of pregnant women reported
having some suicidal thoughts during gestation, but felt they
would not be able to carry it out. Of these, most had a BDI
score of major depression.

Suicidal behavior in the postpartum period (including
suicidal ideation, attempts and completed suicide) is very
often preceded by suicidal behavior before delivery (Lindahl
et al., 2005; Nock et al., 2008). This pattern of antepartum
conditions being associated with postpartum risk is common
in mood disorders such as anxiety and stress (Gavin et al.,
2011). Thus, the antepartum period represents a critical time
and opportunity for early identification.

Strengths and Limitations

One of the main strengths of our study is the significant
sample size, with a total number of 301 participants.
Another one is the objective itself, which is to identify
women at risk of presenting a mental problem at a time
when contact is limited and time is scarce, and these fac-
tors can be transformed into a screening tool. The fact
that the women were not selected from hospitals makes it
possible to minimize selection bias.

On the other hand, this fact also confers greater het-
erogeneity to the sample since they are women residing
in different parts of the world whose socioeconomic cir-
cumstances are unknown, a variable which has not been
studied and which carries a lot of weight in mental health.
Another limitation of this study lies in its design; as it is
a cross-sectional study, it was not possible to follow up
this group of patients or to monitor their mental state after
childbirth.

Conclusions

The COVID-19 pandemic represents a great challenge for
the mental health of pregnant women. Despite the limited
number of consultations, there are multiple opportunities
for health professionals to identify the existence of psycho-
pathological disorders and the presence of suicidal idea-
tion. For this reason, the development of tools for early
identification, either in person or online, is necessary to
ensure individualized care for pregnant women.

Asking about their intention to seek specialized assis-
tance can help to identify those women at risk of suffering
affective disorders such as depression and suicidal ideation
and to individually plan future medical visits.
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