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ARTICLE INFO ABSTRACT

Keywords: The aim was to examine the psychological effects caused by the COVID-19 pandemic on pregnant women, as well
COVID-19 as the factors influencing these effects. The study design was cross-sectional and the participants were 200
Pregnancy pregnant women. The first group called the Pandemic Group (PG) included 100 women who were evaluated with
ggi—its};ion psychological assessment instruments during the COVID-19 pandemic. The second group titled Pre-Pandemic

Group (PPG) consisted of 100 women who were evaluated prior to the pandemic. Perceived stress, prenatal
concerns and psychopathological symptoms were evaluated and compared. Pandemic Group scored significantly
higher than Pre-Pandemic Group in the depression dimension of the SCL-90, in the phobic anxiety dimension,
and in the Perceived Stress Scale. In addition, insomnia, along with having recently suffered the loss of a loved
one explained 25% of the score variance in the depression dimension of the SCL-90. Insomnia also explained 13%
of the variance of the results found in the Perceived Stress Scale. The fear of contagion by COVID-19 increased
the scores obtained in the phobic anxiety dimension, explaining 11% of the variance. Thus, the COVID-19
pandemic could produce an increase in psychopathological symptomatology and stress, which can lead to

Prenatal stress

negatively affecting pregnant women’s mental health.

1. Introduction

In December 2019 an outbreak of the new coronavirus pneumonia
disease (COVID-19), of unknown etiology, appeared in Wuhan, the
capital of Hubei Province in China (Chen et al., 2020). Thus, in March
2020, a few months after the onset of COVID-19, the World Health Or-
ganization (WHO) declared a pandemic caused by the new disease
(WHO (World Health Organization) 2020). Due to the impact of the
outbreak in Spain, the Spanish Government declared a national state of
alarm and health alert on 14 March 2020. In addition to numerous
deaths, the pandemic caused by COVID-19 has generated stress, agita-
tion and anxiety among the population, for fear of contagion and its
adverse consequences (Yenan Wang et al., 2020). Previous studies
developed in China describe among other consequences of living in
lockdown, increases in levels of stress, anxiety, depression and general
emotional dysphoria in persons highly predisposed to these conditions
(Cuiyan Wang et al., 2020). In this line, different studies conducted
during the initial phases of expansion of the previous 2003 pandemic
caused by Severe Acute Respiratory Syndrome (SARS) showed an
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increase in psychiatric disorders. These disorders included: anxiety,
depression, panic attacks, psychotic symptoms and even cases of suicide
(Liu et al., 2003; Maunder et al., 2003).

One particularly vulnerable group could be pregnant women due to
their condition. In fact, it is well known that during pregnancy the
likelihood of experiencing mental disorders increases. For example, 22%
of pregnant women have anxiety, and 12% experience depression
(Palladino et al., 2012; Woody et al., 2017). Moreover, several studies
conducted in different countries (United States, China, Canada, Italy,
Turkey and Greece) suggest that the prevalence of anxiety and depres-
sion symptoms may have increased in pregnant women during the
pandemic (Hessami et al., 2020; Liu et al., 2020; Wu et al., 2020).

A study carried out in Spain by Romero-Gonzalez et al. (2020), has
shown that perceived stress, specific pregnancy stress, as well as
insomnia are predictive variables in most anxiety and depressive
symptoms related to COVID-19 in pregnant women. However, this study
did not have a control group to compare the psychopathology of preg-
nant women prior to the pandemic and after the pandemic. We hy-
pothesize an increase in the rate of mental health symptoms from before
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to during the pandemic, among women in Spain. Thus, the objective of
this study was to analyze this psychological impact on pregnant women
and the factors that may influence these effects. Specifically, the
objective was to study the psychological health of pregnant women
during the pandemic by evaluating psychopathological symptomatology
and stress. In addition, we sought to understand how the different var-
iables relating to the COVID-19 pandemic and the lockdown could affect
the psychological state of pregnant women.

2. Methods
2.1. Participants

The sample was made up of a total of 200 pregnant women, aged on
average 33.1 years (SD = 4.6), in their second or third trimesters of
pregnancy (X = 26.9 weeks of pregnancy; SD = 8.9).

All study participants were informed about the procedure and ob-
jectives of the study and participated voluntarily. The inclusion criteria
were as follow: being aged over 18 years; being pregnant; and knowing
how to read and write in Spanish. The exclusion criteria consisted of
being actively treated with psychopharmaceuticals.

Thus, the sample was made up of a total of 200 pregnant women
divided into two groups: Pandemic Group (PG), consisting of 100 (50%)
pregnant women evaluated with psychological assessment instruments
during the COVID-19 pandemic; and Pre-Pandemic Group (PPG), con-
sisting of 100 (50%) pregnant women who were evaluated prior to the
pandemic.

Ethical approval for the study was granted by the Human Ethics
Research Committee of the University of Granada, Spain (reference
1518/CEIH/2020).

2.2. Procedure

All questionnaires were created using Google Forms. Both groups of
participants were recruited at San Cecilio University Hospital, Géngora
and Mirasierra health centers in Granada. When the potential partici-
pants attended their pregnancy follow-up appointment with their
midwife, they were given information about the study and were offered
the possibility of participating. Later, the contact details of the women
who consented to take part in the study were noted and the online
questionnaires were subsequently sent to them. At this moment, they
were also asked to put us in contact with potential participants to
include them in the study.

Pre-Pandemic Group (PPG) participants were recruited and evalu-
ated between March and June 2019. The PPG participants were part of a
previous study called Gestastress. In addition to recruitment through
their medical professionals, the participants in Pandemic Group (PG)
were also recruited through various social network groups of pregnant
women (through WhatsApp, Facebook and internet forums) and evalu-
ated between March and June 2020, during the COVID-19 state of health
emergency in Spain. The use of two groups in different years has already
been used to study the effects of the pandemic on psychological health in
the perinatal period (Zanardo et al., 2020).

2.3. Instruments

Sociodemographic, obstetric, and confinement related variables
were collected using a questionnaire designed with the previously
mentioned target for the present investigation. This questionnaire
evaluated different dimensions related to the COVID-19 pandemic and
the confinement, through dichotomous and Likert-type responses. The
dimensions covered were: losses, leisure, fear of contagion and social
support ("Have you recently suffered the loss of a loved one? "; "Have you
taken advantage of the lockdown to spend time on hobbies, pending
tasks, tidying, etc.?"; "From 0 to 10, how afraid are you of going out for
fear of contagion?"; "Have you spoken to family or friends by phone or
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audio-visual media during the lockdown?"). In addition, the following
psychological assessment tools were used:

- The Symptom Checklist-90-Revised (SCL-90-R) (Derogatis, 1994;
Caparros-Caparros et al., 2007): this is a 90-item scale scored using a
5-point Likert scale from O (never) to 4 (extremely). This instrument is
used to assess 9 dimensions: Somatization, Obsession-compulsion,
Interpersonal sensitivity, Depression, Anxiety, Hostility, Phobic anxi-
ety, Paranoid ideation, and Psychoticism. The scale also has 7 extra
items distributed among 3 global indexes of distress: the GSI, which
measures overall psychological distress; the PSDI, which is used to
measure the intensity of symptoms; and Positive Symptom Total, used to
measure the number of self-reported symptoms. Using the author’s in-
structions, the scores are transformed to percentiles (0 100). Percentiles
>75 represent clinical symptoms in any of the subscale of this instru-
ment. The nine dimensions show an acceptable reliability, with a
Cronbach’s alpha for internal consistency between 0.69 and 0.97 in its
Spanish version (Caparros-Caparros et al., 2007).

- Perceived Stress Scale (PSS) (Cohen et al., 1983; Remor, 2006): the
PSS provides information on the perception of general stress during the
preceding month. It consists of 14 items scores on a 5-point Likert scale
(0 = never, 1 = almost never, 2 = once in a while, 3 = often, 4 = very
often). Scores range from 0 to 56 (higher scores represent higher levels
of stress). Spanish reliability alpha’s Cronbach coefficient is 0.81
(Remor, 2006).

- Prenatal Distress Questionnaire (PDQ) (Yali and Lobel, 1999;
Caparros-Gonzalez et al., 2019): this is a 12-item scale that measures
pregnancy-specific stress related to maternal concerns about pregnancy,
such as medical problems, labor and delivery, physical symptoms,
bodily changes and the baby’s health. Responses are given using a
5-point Likert-type scale where O = not at all and 4 = very much. The
Cronbach’s alpha reliability coefficient is 0.71 in its Spanish version
(Caparros-Gonzalez et al., 2019).

-Athens Insomnia Scale (AIS) (Soldatos et al., 2000; Portocarrero and
Jiménez-Genchi, 2005): this scale has a self-administrated format and
allows to evaluate the subjective presence of insomnia, based on the
diagnostic criteria of the Classification of Mental Disorders and of
Behavior (ICD-10) (World Health Organization, 1992). It is composed of
a total of 8 items, the first 5 measure the difficulty of sleep induction,
early awakening, nocturnal awakenings, total duration of sleep and
overall sleep quality. The other three assess the daytime consequences of
insomnia: daytime drowsiness, functioning and problems concerning
the feeling of wellbeing. Cronbach’s alpha reliability coefficient is 0.90
in its Spanish version (Portocarrero and Jiménez-Genchi, 2005).

2.4. Data analysis

The analyses were performed using the Statistical Program for Social
Sciences (SPSS) version 25.0 package for Windows (SPSS, Armonk, New
York). First, a series of comparisons were conducted between the groups
to check whether the two groups were evenly homogenous regarding the
main sociodemographic and obstetric variables. To do this, we used
Student’s t-test for continuous variables and the Chi-square test () 2) for
the categorical variables.

Secondly, in order to verify whether there were differences between
pregnant women during the COVID-19 pandemic versus pregnant
women who had not experienced the pandemic, various Student’s t-tests
were performed on the major psychological variables. Prior to that, the
normality of psychological variables was verified using the Kolmogorov-
Smirnov test and homoscedasticity, using Levene’s test. The assump-
tions of normality were met. In variables where significant differences
were found, the size of the effect was subsequently calculated using
Cohen’s d, and interpreted based on the following values: small effect
size > 0.20, median effect size > 0.50 and large effect size > 0.80
(Cohen, 1988).

Finally, in order to verify which pandemic variables were related to
the psychopathological symptoms presented, linear regressions were
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performed. The dependent variables were the psychological variables
for which significant differences were found between the groups; and
the predictor variables were the variables related to the participants’
lockdown.

3. Results
3.1. Sample description

A total of 200 pregnant women participated in the study. Pandemic
Group (PG) (n = 100) formed by women who were pregnant during the
COVID-19 pandemic and Pre-Pandemic Group (PPG) (n = 100), formed
by women who were pregnant prior to the COVID-19 pandemic. The
main sociodemographic and obstetric variables of the two groups were
compared. No significant differences between them were found so they
were homogenous. These results are shown in Table 1.

3.2. Differences in psychological symptomatology and stress between
groups

Regarding differences in psychological symptoms between women
who were pregnant during the COVID-19 pandemic (PG) versus women
who were pregnant prior to the COVID-19 pandemic (PPG), the differ-
ence of Student’s t-test means showed that significant differences existed
in the depression dimensions of the SCL-90 [t x 3.493; p 0.001; (d) 0.501;
SCL-90 phobic [tx 2.185; p 0.030; (d) 0.31]; and in the PSS [t x 2.260; p
0.025; (d) 0.33]. PG obtained higher scores than PPG with an average
effect size in the depression dimension of the SCL-90, and with a small
effect size in the phobic anxiety dimension of the SCL-90 and in the PSS.
No statistically significant differences were found between the groups in
the other 7 dimensions of the SCL-90 or in the PDQ. The results are
broken down in Table 2.

3.3. Lockdown variables as predictors of the psychological state

Finally, to verify that pandemic variables were predictors of psy-
chological states in pregnant women, simple linear regressions were
performed using the enter method including only PG. To do this, the
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scores of the three variables that presented differences between groups
were used as result variables: the two dimensions of SCL-90 (depression
and phobic anxiety) and PSS scores. The objective was to know which
pandemic variables and lockdown-related variables could be influencing
the results obtained. The predictor variables in the three models were:
insomnia scores obtained on the AIS; the answers to the question "Have
you recently suffered the loss of a loved one? "; the answers to the
question "Have you taken advantage of the lockdown to spend time on
hobbies, pending tasks, tidying, etc.?"; the answers to the question "From
0 to 10, how afraid are you of going out for fear of contagion?"; answers
to the question "Have you spoken to family or friends by phone or audio-
visual media during the lockdown?".

Thus, based on the first analysis, it was found that insomnia, together
with having recently lost a loved one, increased the scores obtained in
the depression dimension of the SCL-90, explaining 25% of the variance
[R? = 0.254 (F = 6.335; p = 0.001)]. Regarding phobic anxiety of the
SCL-90, it was found that the fear of contagion increased the scores
obtained in this dimension, explaining 11% of the variance [R? = 0.111
(F=2.331; p = 0.048)]. Finally, regarding the predictive variables of the
PSS scores, it was found that insomnia increased perceived stress, this
variable explaining 13% of the variance [RZ = 0.131 (F = 2.568; p =
0.033)]. The results are shown in Table 3.

4. Discussion

The present study focused on the psychological health of pregnant
women during the COVID-19 pandemic in Spain. The psychopatholog-
ical symptoms and stress of a group of women who were pregnant prior
to the COVID-19 pandemic were compared with that of a group of
women who were pregnant during the COVID-19 pandemic. Finally, the
factors that could potentially influence the differences found between
both groups were studied.

First, the group of women who were pregnant during the COVID-19
pandemic (PG) were found to present more psychopathological symp-
toms than the group of women who did not experience the COVID-19
pandemic during their pregnancy (PPG). Specifically, PG showed
higher levels of depression and phobic anxiety. These results support the
data obtained in another similar situation: that of the previous 2003

Table 1
Sociodemographic and obstetric variables compared to Student and Chi-square t-tests.
Pregnant women during the pandemic (n = 100) M Pregnant women prior to the pandemic (n =100) M(SD) ¢ P
(SD)
Age 33.20(4.71) 33.04(4.45) .247 .805
Weeks of pregnancy 26.47(9.12) 27.26(8.70) —0.628 .531
Pregnant women during the pandemic (n =100)n  Pregnant women prior to the pandemic (n =100)n %2 P
(%) (%)
Sociodemographic variables
Current couple Yes 97(97%) 95(95%) 521 470
No 3(3%) 5(5%)
Nationality Spanish 93(93%) 88(88%) 1.454 .228
Inmigrant 7(7%) 12(12%)
Education level Primary school 2(2%) 1(1%) .352 .839
Secondary school 26(26%) 27(27%)
University 72(72%) 72(72%)
Obstetric information
Primiparous No 38(38%) 46(46%) 1.314 .252
Yes 62(62%) 54(54%)
Pregnancy method Spontaneous 89(89%) 88(88%) .049 .825
Fertility 11(11%) 12(12%)
treatment
Previous 0 71(71%) 68(68%) 214 .898
miscarriages 1 21(21%) 23(23%)
>2 8(8%) 9(9%)
Previous children 0 67(67%) 61(61%) 1.247 .536
1 29(29)% 32(32%)
>2 4(4%) 7(7%)
Risk pregnancy No 84(84%) 78(78%) 1.170 279
Yes 16(16%) 22(22%)
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Table 2
Comparison of means through student t-test of psychological variables.
Pregnant women during the pandemic (n = 100) M Pregnant women prior to the pandemic (n = 100) M t p Cohens d
(SD) (SD)
SCL-90 Somatization 66.34 (22.97) 61.22 (24.08) 1.538 126 0.22
SCL-90 Obsession-compulsion 71.65 (23.36) 69.14 (25.47) 726 .469 0.10

SCL-90 Interpersonal
sensitivity
SCL-90 Depression
SCL-90 Anxiety
SCL-90 Hostility
SCL-90 Phobic anxiety
SCL-90 Paranoid ideation 38.28 (33.60)
SCL-90 Psychoticism 54.28 (35.50)
SSP 25.76 (4.56)
PDQ 16.34 (6.68)

54.66 (31.40)

65.17 (28.45)
64.56 (25.02)
50.65 (32.07)
66.59 (30.55)

54.91 (29.58) —0.058 .954 0.01

51.56 (26.61) 3.493 .001**  0.50
63.26 (26.60) .356 722 0.05
50.66 (29.66) —0.002  .998 0.01
56.45 (34.93) 2.185 .030* 0.31

46.15 (35.19)
60.80 (33.87)
24.14 (5.18)
15.33 (5.72)

-1.617 .107 0.23
-1.349 179 0.19
2.260 .025* 0.33
1.150 .252 0.16

Note: ** = p < 0.02; * = p < 0.05; SCL-90 = The Symptom Checklist-90- Revised; PSS = Perceived Stress Scale; PDQ = Prenatal Distress Questionnaire.

Table 3
Linear regressions with the variables of the pandemic and lockdown from the
pregnant women of Pandemic Group as predictors.

i R- F t p
squared
IV: SCL-90 Depression .254 6.335 .001%**
Insomnia 2.745 4.889 .001**
Have you recently suffered 21.237 2.596 .011%**
the loss of a loved one?
Have you taken advantage of ~ —0.416 —0.147  .883
the lockdown to spend
time on hobbies, pending
tasks, tidying, etc.?
From O to 10, how afraid are 1.422 1.310 .193
you of going out for fear of
contagion?
Have you spoken to family or ~ —3.831 -1.381 .171
friends by phone or
audiovisual media during
the lockdown?
IV: SCL-90 Phobic anxiety 111 2.331 .048*
Insomnia .875 1.299 .197
Have you recently suffered 5.956 .607 .545
the loss of a loved one?
Have you taken advantage of =~ —2.947 -0.869  .387
the lockdown to spend
time on hobbies, pending
tasks, tidying, etc.?
From O to 10, how afraid are = 3.618 2.780 .007**
you of going out for fear of
contagion?
Have you spoken to family or ~ —3.554 -1.068 .288
friends by phone or
audiovisual media during
the lockdown?
IV: PSS 131 2.568 .033*
Insomnia .325 3.124 .002**
Have you recently suffered —0.308 -0.195 .846
the loss of a loved one?
Have you taken advantage of ~ —0.038 —0.073  .942
the lockdown to spend
time on hobbies, pending
tasks, tidying, etc.?
From 0 to 10, how afraid are —0.185 —0.932 .354
you of going out for fear of
contagion?
Have you spoken to family or ~ —0.320 —0.620  .537

friends by phone or
audiovisual media during
the lockdown?

Note: ** =p < 0.02; * = p < 0.05; IV = independent variable; SCL-90- Revised =
The Symptom Checklist-90; PSS = Perceived Stress Scale.

pandemic caused by SARS, during which an increase in anxiety and
depression morbidity was found (Liu et al., 2003; Maunder et al., 2003).
Furthermore, the results obtained are compatible with studies carried

out in other countries, in which an increase in anxiety and depression
levels was found, as well as an increase in the severity of symptoms in
this population. (Hessami et al., 2020; Liu et al., 2020; Wu et al., 2020).

Moreover, the group of women who were pregnant during the
pandemic also showed higher levels of perceived stress than the group of
women who were pregnant before the pandemic. Uncertainty, high
contagion rate, high mortality rate and, consequently, fear of contract-
ing the disease, jointly affecting the mother and foetus, may be stressors
underlying these increases in levels in pregnant women during the
pandemic, compared to those who were not pregnant in the pandemic
(Craske and Stein, 2016). Thus, the radical change of life caused by
lockdown could increase these stress levels in especially vulnerable
populations such as that of pregnant women (Smith et al., 2020; Cuiyan
Wang et al., 2020). Furthermore, it is worth noting that increases in
these types of symptoms during pregnancy could lead to: an increased
risk of postpartum depression, preeclampsia and hypertension, low
foetal weight, premature delivery, and a greater risk of spontaneous
abortion (Woods et al., 2010; Christian, 2012; Caparros-Gonzalez et al.,
2017; Kaboli et al., 2017).

Regarding the variables related to this increase in psychopathology
and stress, insomnia was found to increase depressive symptoms and
stress. This relationship is well established scientifically, since insomnia
is considered a precedent for depression (Fang et al., 2019). Reduced
physical activity and decreased exposure to sunlight, as well as
increased use of electronic devices (mobile phones, television, com-
puters, etc.) could affect circadian rhythms (Voitsidis et al., 2020). Thus,
several studies have found that levels of insomnia rose in the general
population during the COVID-19 pandemic (Huang and Zhao, 2020;
Kokou-Kpolou et al., 2020; Rossi et al., 2020; Voitsidis et al., 2020).
However, it is important to mention that the relationship between
insomnia and stress can be bidirectional, so insomnia could increase
stress levels, and stress could increase insomnia levels (Garefelt et al.,
2020). On the other hand, having recently lost a loved one was also
found to influence depressive symptom increases. This latter fact is
highly coherent, as the emotions of sadness and depression are under-
stood to be strongly associated with grief. Lastly, the fear of contagion by
COVID-19 was found to increase phobic anxiety levels in this popula-
tion. These results reflect that the steady increase in the number of
deaths and infections caused by COVID-19, its serious threat to life and
the uncertainty of the future due to lack of knowledge of the new disease
and its evolution may have provoked fear among this population, thus
increasing levels of specific phobia in response. Possibly as a method of
self-protection (Cuiyan Wang et al., 2020).

Finally, the results of the study may have various explanatory fac-
tors. A number of previous studies have in fact demonstrated increases
in psychological dysphoria, anxiety and depression during pandemics
(Taha et al., 2014; Wheaton et al., 2012). A possible explanation may be
the population having to personally confront the situation in order to
adapt to an unconventional context and its uncertain evolution. Thus,
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this sudden and abrupt change may have had direct consequences on the
lifestyle of the Spanish and international population, radically restrict-
ing people’s liberty to leave their homes and move freely (Cornwell and
Laumann, 2015; Santini et al., 2020). For pregnant women, this may be
an even greater source of anxiety and stress, since awareness of a direct
biological connection to the foetus could lead to a higher state of
alertness and self-protection (Wu et al., 2020). Moreover, concerns
linked to the economic crisis deriving from the COVID-19 health crisis
may affect pregnant women’s future prospects of quality of life and the
upbringing of their children, an uncertainty that could increase these
depressive symptoms. In addition, the media’s constant streaming
(press, radio, television, etc.) of the severity and lethality of the virus
may also play a key role in increasing symptoms of anxiety, depression
and psychological dysphoria (Smith et al., 2020).

Regarding the study’s limitations, it is worth mentioning that the
psychological evaluation instruments used were limited to the psycho-
logical state experienced in the last month. It was not possible to follow-
up on the participants’ psychological health throughout the COVID-19
pandemic. This would have been of interest, as it would have allowed
examining the psychological variances according to the different weeks
of the pandemic. Beside, it would be interesting to study in which tri-
mesters of pregnancy women are more vulnerable to stress and psy-
chopathology for future interventions. In addition, in the future, it
would be important to also evaluate the fathers’ psychological states, to
understand how the pandemic and lockdown may affect their psycho-
logical health. On the other hand, the fact that the two group of women
were recruited through different means (the first through a provider,
and the other through a provider and social networks), and the use of
some single-item variables used in the regression models are methodo-
logical limitation of this research. Therefore, the results should be
interpreted with caution. Finally, it is important to note that the eval-
uation of Pandemic Group was carried out during the lockdown due to
the COVID-19 pandemic in Spain. Therefore, it is possible that apart
from the COVID-19 pandemic, the lockdown may have influenced the
increase in the psychopathological symptoms and stress in the
participants.

4.1. Conclusions

Pregnant women are particularly vulnerable to anxious and depres-
sive symptomatology (Palladino et al., 2012; Woody et al., 2017) which,
based on the results of this study, could increase in situations of
pandemic and lockdown.

These results are compatible with studies that showed that pan-
demics were a precursor of an increase in psychopathological symp-
tomatology and could affect pregnant women’s mental health. In
addition, the factors of insomnia, the recent loss of a loved one, and the
fear of contagion by COVID-19 medium were found to predict an in-
crease or decrease in this symptomatology. However, this is the only
study in Spain that shows that pregnant women during the pandemic
suffer more stress and psychopathology than pregnant women in the
previous year, prior to the pandemic, highlighting which psychopatho-
logical symptoms are most affected, which gives us key information for
the intervention.

To finish, the finding, in this study, that pregnant women’s psycho-
logical health worsened during the COVID-19 pandemic reveals the need
to encourage the use of psychological tools that have proven to be
effective in reducing both stress and psychological discomfort in this
population (Romero-Gonzalez et al., 2020b). One such tool would be
cognitive behavioral therapy.
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