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Abstract

Background: Pregnant women are said to have higher stress levels than non-pregnant women, but as non US studies have shown, stress
increased during the pandemic due to the unique circumstances of unpredictability, fear of infection, limited access to health services, and
financial uncertainty. The aim of this study was to determine the extent of stress associated with the coronavirus disease 2019 (COVID-
19) pandemic among pregnant women in Slovenia and to determine in which areas they experienced the greatest stress. Methods:
A descriptive and causal non-experimental method of empirical research was used. The research approach was based on quantitative
research, and a validated questionnaire—Pandemic-Related Pregnancy Stress Scale (PREPS) was used as the research instrument. Eleven
hundred and four pregnant women participated in the study. Results: We found that more than one-third of the participants experienced
high levels of stress during the COVID-19 pandemic. The data demonstrated that those who were pregnant for the first time, had a
high-risk pregnancy, experienced income loss, and were in their second or third trimester had higher levels of stress. The highest stress
level was reported due to concern about infection. More specifically, 54.4% of pregnant women experienced high levels of stress related
to fear of infection and in 47% high stress levels were related to fear with regard to childbirth. Conclusions: Respondents reported a
range of mild to severe stress. They worried about the baby, about the need for isolation during labor and delivery, and about losing their
social network in the postpartum period. It is important to know that stress during pregnancy also affects the fetus. We suggest that it
would be useful to screen pregnant women for stress, with PREPS being used for this purpose. All women with high stress levels should
be offered interventions, e.g., online stress reduction counselling.
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1. Introduction
Pregnancy in itself triggers anxiety in women, but dur-

ing the coronavirus disease 2019 (COVID-19) pandemic,
stress levels increased due to changing circumstances, ad-
justing to constraints, and unpredictability [1]. The virus
spread rapidly and there was little information about its ef-
fects on pregnancy and the fetus. Public health recommen-
dations changed daily and impacted social life enormously.
Routine pregnancy examinations were reduced, the pres-
ence of the partner at examinations and during labor was re-
stricted or even prohibited, and postpartum visits were abol-
ished. Health care workers wore protective equipment that
did not help create a home-like atmosphere, which is em-
phasized as an element of a relaxed environment for child-
birth. All of these factors added stress to pregnant women.

1.1 Stress
Stress is a process in which the demands of the en-

vironment exceed the adaptive capacity of the organism.
This leads to psychological and biological changes that can
(over the long term) lead to disease [2]. Such a negative
response to a stressor is referred to as distress. However, in
some cases, stress can be perceived as a challenge and can

promote motivation. In these circumstances, it can have a
positive effect on a person’s mood, which we refer to as
eustress. In this case, the stress is perceived as tolerable
and the person can cope with it effectively [3]. Depend-
ing on its duration, stress is classified as acute (short-term)
or chronic (long term). Both types can lead to symptoms,
although only chronic stress ultimately affects overall phys-
ical health [4–6].

The most common stressors during pregnancy include
concerns about the baby’s health, the delivery process, and
accepting the role of a parent [1,7,8]. Although the pregnant
woman experiences such stress and worry, it does not af-
fect the health of the fetus. However, long-term high stress
leading to anxiety can lead to alternate stimulation of the
hypothalamic-pituitary-adrenal (HPA) axis, which causes
high cortisol levels that can negatively affect the unborn
child [9,10].

Stressors that cause chronic stress also include situa-
tions that greatly change the pregnant woman’s life, such
as divorce, loss of job or home, financial problems, depres-
sion, violence, or death in the family. The COVID-19 pan-
demic was also one of the triggers for such a chronic stress
response.
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1.2 Pandemic COVID-19 in the Period from 2020 to 2022
The World Health Organization (WHO) declared the

outbreak of the new coronavirus (SARS 2-CoV) as a global
pandemic on 11 March 2020 [11]. The virus named
SARS 2-CoV (Severe Acute Respiratory Syndrome Corona
Virus Type 2) caused the disease named COVID-19, which
rapidly spread worldwide.

Slovenia declared a pandemic on 12 March 2020, and
several measures were taken to stop the spread of infec-
tion, including lockdowns to limit social contact. Preg-
nant women (more vulnerable than the general population),
were therefore exposed to more stress. They needed to have
monthly examinations in hospital settings andwere afraid to
be infected with Covid. At that time, the impact of COVID-
19 on the fetus was not known. The recommendations with
regard to vaccination of pregnant women were changing
and that added to overall frustration.

Many criticisms stem from the way the preventive
measures were communicated with the lay public. Poli-
cymakers demanded the full cooperation of the media, so
numerous media freedom warnings were issued during the
pandemic. Some disagreed with the political decisions re-
garding the pandemic restrictions, emphasizing that other
democratic countries had approached the issue on the basis
of recommendations, while Slovenia had presented them as
strict rules. Such a point of view even strengthened the per-
ceived stress for the public. The parallels could be drawn
with some Eastern European countries with similar politi-
cal regimes in the past. We believe that stress levels with
regard to infection could be therefore higher in Slovenia,
than it would be for example in Sweden. The results of the
study could also show what approach policymakers should
use in order to relieve additional stress when communicat-
ing preventive measures with the public in case of a future
pandemic.

1.3 Stress and Pandemic COVID-19
With the increasing number of infections, insecurity

and anxiety, people were exposed to high stress. Exhaus-
tion and deterioration of mental health as a result of long-
term stress have been reported [1,12,13]. Pregnant women
are considered a particularly vulnerable group, as mental
health problems are more prevalent at this stage of life
[14]. The preventive measures taken to curb the spread of
COVID-19 changed people’s daily lives. Reductions in so-
cial contact shrank their social support network. Access to
health services became more difficult, and strict regulations
were imposed. Patients were afraid to get infected in the
hospital settings. All of this led to additional stress [15–
18]. Researchers found higher levels of depression, anxi-
ety, post-traumatic stress disorder, and suicidal ideation in
pregnant women during this time [19,20].

Several studies have been conducted on the mental
health of pregnant women during the pandemic [13,21–25].
Preis et al. [5] developed a specific scale to measure stress

during a pandemic and named it the Pandemic-Related
Pregnancy Stress Scale (PREPS). The first study to validate
the research instrument was conducted in the United States
of America (USA) [5]. Later, the questionnaire was trans-
lated, validated, and used elsewhere [18,26,27]. Because of
the good validity results, we also used PREPS to estimate
stress rates among pregnant women in Slovenia during the
pandemic.

2. Methods
The study approach was based on quantitative re-

search. A descriptive and causal non-experimental empiri-
cal research method was used [28].

The aim of the study was to find out what level of
stress pregnant women in Slovenia experience in relation to
the COVID-19 pandemic and whether our results are com-
parable to those of other countries. The study contributes
to filling a gap related to the issue of social importance,
namely women’s perception of stress during a pandemic.
We also aimed to find out in which areas Slovenian preg-
nant women experienced higher levels of stress due to the
COVID-19 pandemic. We hypothesized 4 outcomes (H).

H1: One-third of participants would estimate their
level of stress as high and caused by the COVID-19 pan-
demic.

H2: Pregnant women in Slovenia experienced the
highest level of stress during the COVID-19 pandemic due
to concerns about infection.

H3: The results of a survey on the stress experience
of pregnant women in Slovenia during the COVID-19 pan-
demic will be consistent with the results of surveys con-
ducted in the USA and Germany [5,18].

H4: During the pandemic, those who were pregnant
for the first time, had a high-risk pregnancy, experienced in-
come loss, were in their second or third trimester, and those
who had already recovered from COVID-19 experienced
higher levels of stress.

The research instrument used was a validated
questionnaire—PREPS [5]. We obtained permission to use
it in our study.

2.1 Participants
Our sample consisted of women who were pregnant

at the time of the survey, were of legal age, lived in Slove-
nia, and spoke the Slovenian language. We distributed the
questionnaire to pregnant women through social networks.
By the questionnaire submission deadline (7 January 2022),
1221 questionnaires were properly completed, and 1104
questionnaires were completed by the end. Taking into ac-
count the average number of births in the last five years,
which is 18,980 live births, we covered approximately 5%
of the population [29]. The largest proportion of partic-
ipants was between 25 and 30 years old (44.1%). Sixty
one percent were expecting their first child; 52.3% in the
third trimester of pregnancy. 54% did not have COVID-
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19; 32.3% of participants recovered fromCOVID-19 which
was confirmed by polymerase chain reaction (PCR) test;
and 13.7% believed they had recovered from COVID-19,
but this was not confirmed.

2.2 Procedures

We used the PREPS scale as a research tool because
we were only interested in the stress caused by the COVID-
19 pandemic. This is the only scale developed during the
COVID-19 pandemic to measure the stress caused by the
pandemic in pregnant women. The study with the men-
tioned questionnaire was first conducted in the USA [5].
Later, another study was conducted in Poland, Italy, and
Germany [18,26,27,30]. We collected data using the open-
source web application 1KA [31], which allowed us to con-
duct online surveys and export the data to IBM SPSS, ver-
sion 22.0 (SPSS Inc., Chicago, IL, USA) [32], where we
performed data analysis. Before responding to the sur-
vey, participants confirmed that they agreed to participate
in the study. The survey was conducted in accordance with
the principles of research ethics and the principles of the
Helsinki-Tokyo Declaration. During the survey, we in-
formed participants that completion of the questionnaire
was voluntary and that they could leave the survey at any
time. The research design and ethical measures of the
studywere approved by the faculty departmental committee
(3/15_6_22).

2.3 Measures

The questionnaire was validated by four countries.
They conducted what is known as confirmatory factor anal-
ysis, which includes three indices: RMSEA, CFI, and TLI.
RMSEA is the Root Mean Square Error of Approximation,
a measure of the mean of variance and covariance. Ade-
quate RMSEA values were equal to or less than 0.08. CFI
is the comparative fit index, which analyzes the fit of the
model, and TLI is the Tucker-Lewis index, which is an
incremental index (Table 1). CFI and TLI values ranged
from 0 to 1, with values above 0.90 considered indicators
of adequate or sufficient and values above 0.95 considered
good [33]. The Cronbach’s alpha coefficient used by coun-
tries to measure the reliability or internal consistency of the
questionnaire was also calculated [34]. All countries (USA,
Poland, Germany and Italy) obtained corresponding values
for each of the indicators [5,18,26,27]. Thus, the PREPS
scale has been shown to be valid and useful for assessing
stress associated with pandemic COVID-19. Table 1 shows
the results of the validations and internal consistency for
each country.

The questionnaire contained 14 questions. Of these,
11 are closed type questions that can only be answered with
a pre-given response, and 3 questions were asked in the
form of a five-point Likert scale for agreement. The rat-
ing scale contains 15 statements that describe the worries,
thoughts, and feelings that pregnant women might have be-

Table 1. Results of validations and country-by-country
internal consistency.
Validation Internal consistency

(Cronbach Alpha test)RMSEA TLI CFI

USA 0.07 0.93 0.93 0.783
Germany 0.073 0.920 0.920 0.793
Italy 0.060 0.991 0.991 0.788
Poland 0.054 0.979 0.979 0.799
RMSEA, Root Mean Square Error of Approximation; TLI, Tucker-
Lewis index; CFI; comparative fit index.

cause of the COVID-19 pandemic. The scale assesses three
dimensions of stress: stress due to infection (5 statements),
stress related to preparation for childbirth (7 statements),
and positive stress (3 statements). The first condition for
completing the questionnaire allowed only women to an-
swer the survey. The second condition allowed only women
who were 18 years and older to complete the questionnaire.
The third condition allowed only women who were preg-
nant at the time of the survey to continue to complete the
questionnaire. We also calculated the Cronbach’s alpha co-
efficient. We obtained a result of 0.84, which supported
that the questionnaire was reliable and internally consistent
[34].

2.4 Data Analyses
We collected data using a questionnaire in the 1KA

[22] application from 7 November 2021 to 7 January 2022.
We exported the data from the 1KA application to the IBM
SPSS program 22.0 [32]. We analyzed the data using de-
scriptive statistics and calculated frequencies, percentages,
and means (average, standard deviation).

3. Results
The results are presented according to the hypotheses.

For H1 (one-third of participants estimated that they were
exposed to a high level of stress during the pandemic due
to COVID-19), the criterion for a high level of stress was
established when women marked the statements “agree” or
“strongly agree”. As shown in Table 2, 64.5% of pregnant
women who participated in the study agreed or strongly
agreed with the statement “I am concerned that COVID-
19 infection may affect my pregnancy”. The second state-
ment, “I am worried that COVID-19 infection could harm
my baby”, was agreed or strongly agreed by 71.9% of par-
ticipants. The third statement, “I am worried that I could
become infected with COVID-19 when I go to the hospital
for delivery”, was agreed or strongly agreed by 41.9% of
respondents.

The fourth statement, “I worry about my baby being
infected with COVID-19 in the hospital after birth” was
agreed or fully agreed by 54.2%, and the last statement, “I
worry about having to go to prenatal care appointments be-
cause of COVID-19”, was agreed or fully agreed by 39.8%
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Table 2. Self-rated level of perinatal infection stress.

Statement
Level of agreement

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

I am concerned that a COVID-19 infection could harm my pregnancy1. 6.90% (N = 76) 10.20% (N = 112) 18.50% (N = 204) 37.80% (N = 417) 26.70% (N = 295)
I am concerned that a COVID-19 infection could harm my baby. 5.70% (N = 63) 8.30% (N = 92) 14.20% (N = 156) 41.40% (N = 457) 30.50% (N = 336)
I am worried that I might get COVID-19 when I go to the hospital to deliver. 11.20% (N = 123) 23.60% (N = 261) 23.40% (N = 258) 28.90% (N = 319) 13.00% (N = 143)
I am worried that my baby could get COVID-19 at the hospital after birth. 9.20% (N = 101) 17.70% (N = 195) 18.90% (N = 209) 35.20% (N = 389) 19.00% (N = 210)
I am concerned about going to prenatal care appointments due to COVID-19. 19.80% (N = 218) 23.30% (N = 257) 17.10% (N = 189) 28.60% (N = 316) 11.20% (N = 124)
1Such as miscarriage or preterm birth. COVID-19, coronavirus disease 2019.

Table 3. Self-rated level of preparedness stress.

Statement
Level of agreement

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

I am concerned that people won’t be able to help me care for my baby after birth. 14.0% (N = 155) 24.3% (N = 268) 13.8% (N = 152) 29.0% (N = 320) 18.9% (N = 209)
I am concerned about being separated from my baby after the delivery because of
the pandemic.

13.6% (N = 150) 24.4% (N = 270) 14.7% (N = 162) 28.0% (N = 309) 19.3% (N = 213)

I am worried that the pandemic could ruin my birth plans. 13.2% (N = 146) 23.1% (N = 255) 20.9% (N = 231) 27.9% (N = 308) 14.9% (N = 164)
I am worried I will not be prepared for the birth due to the pandemic restrictions. 18.4% (N = 203) 30.5% (N = 337) 19.9% (N = 220) 21.1% (N = 233) 10.1% (N = 111)
I am concerned that I am not getting enough healthy food or sleep or exercise because
of COVID-19 restrictions.

24.8% (N = 274) 36.1% (N = 399) 19.1% (N = 212) 13.3% (N = 147) 6.5% (N = 72)

I am worried I will not be able to have someone with me during the delivery. 2.4% (N = 27) 4.5% (N = 50) 4.9% (N = 54) 27.6% (N = 305) 60.5% (N = 668)
I am concerned that I won’t get the prenatal care I need because of COVID-19. 9.5% (N = 105) 22.9% (N = 253) 15.8% (N = 174) 33.3% (N = 368) 18.5% (N = 204)

Table 4. Self-rated level of positive appraisal.

Statement
Level of agreement

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

I think about having a baby help me get through the pandemic hardships. 10.4% (N = 115) 16.1% (N = 178) 20.4% (N = 225) 36.6% (N = 404) 16.5% (N = 182)
I feel that being pregnant is giving me strength during the pandemic. 16.1% (N = 178) 22.6% (N = 250) 24.3% (N = 268) 29.0% (N = 320) 8.0% (N = 88)
I feel that COVID-19 is helping me appreciate my pregnancy more. 27.1% (N = 299) 30.6% (N = 338) 24.7% (N = 273) 14.6% (N = 161) 3.0% (N = 33)
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of participants. The highest stressor for participants was the
fear that infection with COVID-19 would harm their preg-
nancy or unborn child.

Table 3 presents the results on self-assessed stress lev-
els related to childbirth preparation. This stress category
was measured by 7 statements. As can be seen, 47.9% of
participants agreed or strongly agreed with the statement “I
worry that people won’t be able to help me take care of my
baby after birth”. The second statement, “I worry that I’ll be
separated from my baby after delivery because of the pan-
demic”, was agreed to by 47.3%, and the third statement,
“I worry that the pandemic will ruin my birth plans”, was
agreed to by 42.8% of pregnant women.

The fourth statement, “I worry that I will not be pre-
pared for childbirth because of pandemic restrictions”, was
agreed or strongly agreed by 31.2%. The fifth statement,
“I worry that I will not get enough healthy food, sleep, or
exercise because of COVID-19 restrictions”, was agreed or
strongly agreed by 19.8%. The sixth statement, “I worry
that I will not be able to have anyone with me during child-
birth”, was agreed or strongly agreed by 88.1% of partic-
ipants. The last statement, “I worry that I will not get the
prenatal care I need because of COVID-19”, was agreed or
strongly agreed with by 51.8% of pregnant women. The
greatest concern appeared to be that their partner would not
be able to attend the birth and that they would not receive
adequate care because of the pandemic (Table 3).

Table 4 presents the results of three statements that
measured positive stress. High stress was considered a dis-
agreement with the statements here. The first statement,
“I think that the thought of having a baby will help me
overcome the difficulties of the pandemic”, was disagreed
with by 26.5% of respondents. The statement, “I feel that
pregnancy gives me strength during the pandemic”, was
disagreed with by 38.7%, and the statement, “I feel that
COVID-19 helps me appreciate my pregnancy more”, was
disagreed to by 57.7% of respondents.

We divided our H1 into 15 subhypotheses-separately
for each statement (data for the first five are in Table 2,
the next seven in Table 3, and the last three subhypothe-
ses in Table 4). For 10 out of 12 sub-hypotheses, the sum
of agreeing and strongly agreeing responses is more than
one third—33.33%. In the case of positive stress measure-
ments, 2 out of 3 sub-hypotheses reached more than one
third (33.33%). Therefore, we can confirm H1.

To confirm H2 (pregnant women in Slovenia experi-
enced the highest level of stress due to concern about infec-
tion during the COVID-19 pandemic), the criteria were a
higher proportion of perceived stress. Table 5 presents the
results of self-assessments of stress in relation to COVID-
19 in different dimensions as in PREPS. The highest level
of stress was perceived in relation to fear of infection with
COVID-19; 54.46% of participants rated this type of stress
as 4 or 5. Stress in relation to preparation for childbirth

ranked second (47%). In the dimension of positive stress,
only 41% of participants rated their own stress level as 4
and 5.

H2 was confirmed because the results showed that
women felt the highest levels of stress due to concern about
COVID-19 infection (strongest agreement with statements
measuring this dimension).

To test H3 (results of a survey of stress experienced
by pregnant women in Slovenia during the COVID-19 pan-
demic are consistent with the results of surveys conducted
in the USA and Germany), Fig. 1 was prepared comparing
the results of our study, the USA study [5] and the German
study [18]. These two studies were the only ones that used
PREPS as a research tool. The Italian study and the study
in Poland that used PREPS focused more on validating the
instrument than on reporting research findings.

All of the studies shown in Fig. 1 involved more than
1000 pregnant women. The results are relatively consis-
tent. Both the USA and Slovenian studies reported the high-
est level of stress in the fear of perinatal infection category
(29.1%of participants inUSA and 27.23% in Slovenia rated
infection stress high). In contrast, pregnant women in Ger-
many rated stress with regard to birth preparation higher
(16% of women rated stress with regard to birth prepara-
tion as very high, while infection stress was rated high by
only 12%). The average estimate in the preparedness stress
dimension ranged from 3 to 4 in all studies, whereas esti-
mates in the infection stress dimension ranged from 2 to 3.

Women in all countries were least likely to agree with
statements about positive stress, with the most common es-
timate being less than 2 (34.4% in USA sample, 48% in the
German sample, and 17.9% in the Slovenian sample).

Fig. 1 shows factors that affect higher levels of stress.
In all studies, primiparous women, those in their second
or third trimester, and those who believed they had had
COVID-19 infection but it was never medically confirmed
felt higher levels of stress related to birth preparation. In the
Slovenian study, women who had been previously treated
for infertility, had a high-risk pregnancy, or experienced
income loss during the pandemic also felt higher levels of
stress.

Factors that influenced infection stress varied by coun-
try. In the USA, second-trimester, those who had expe-
rienced income loss during the pandemic and those who
believed they had COVID-19 but were not medically con-
firmed, experienced higher levels of stress. In Germany,
scores were higher among first-time mothers and women
in the first or second trimester, whereas in Slovenia the risk
factors were parity (first pregnancy), income loss, high-risk
pregnancy, and belief of previous infection with COVID-19
(that was not confirmed). In all countries, higher levels of
positive stress were associated with primiparity and income
loss.

In general, Slovenian results were similar to the stud-
ies from all three countries, allowing us to confirm H3.
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Fig. 1. Comparing the results of the PREPS scale studies among countries.

Tables 6,7 present the results related to H4 (during the
COVID-19 pandemic, those who were pregnant for the first
time, had a high-risk pregnancy, experienced income loss,
were in the second or third trimester, and those who had al-
ready recovered from COVID-19 had higher stress levels).

One criterion for confirming H4 was higher mean scores
when comparing variables. Table 6 shows the mean scores
and standard deviations of self-assessed stress in all PREPS
dimensions.
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Table 5. Stress levels among pregnant women, according to the PREPS questionnaire categories.
Perinatal infection stress Preparedness stress Positive appraisal

Low level of stress (1) 10.50% 13.7% 9.20%
Medium level of stress (2, 3) 35.04% 39.3% 49.8%

High level of stress (4, 5)
4: 34.38% 4: 25.7% 4: 23.10%
5: 20.08% 5: 21.3% 5: 17.90%

Total: 54.46% Total: 47% Total: 41%
PREPS, Pandemic-Related Pregnancy Stress Scale.

Table 6. Average self-rated stress level of participating pregnant women.
N (%) Preparedness stress Perinatal infection stress Positive appraisal

1104 (100%) 3.171 ± 1.233 3.368 ± 1.213 2.863 ± 1.185

Table 7 shows a comparison of the mean values with
respect to the factors: parity, duration of pregnancy, previ-
ous infection with COVID-19, income loss during the pan-
demic, and course of pregnancy (normal/high-risk).

First, we compared averages by parity. The major-
ity of participants were pregnant for the first time (61.9%),
30.7% were pregnant for the second time, and 7.4% were
pregnant for the third time. No major differences were
found between these groups in terms of stress perception. A
slight difference was seen in stress scores related to prepa-
ration for childbirth, where first-time mothers had a mean
score of 3.183 and third-time mothers had a slightly lower
mean score of 3.067.

The second comparison was made according to the
trimester of pregnancy. The majority of participants were
in the 3rd trimester (52.3%), 38% were in the 2nd trimester,
and 9.7% were in the 1st trimester. The highest (x̄ =
3.2) stress scores related to prenatal care were reported by
women in the third trimester, especially in the infection
stress dimension.

We also compared the results according to the course
of pregnancy-normal or high-risk. Few participants
(13.1%) reported a high-risk pregnancy, but they reported
higher stress levels (x̄ = 3.5) on the dimension of being pre-
pared for birth and even higher stress levels (x̄ = 3.612) on
the dimension of fear of infection.

We also compared stress levels between those who
had lost their income during pregnancy (15%) and others
who had not. Pregnant women who had lost their jobs re-
ported higher rates of stress related to fear of infection (x̄
= 3.46) and also higher rates of stress related to being pre-
pared for childbirth (x̄ = 3.59) comparedwith the groupwho
had not lost income (infection stress x̄ = 3.38 and prepara-
tion for birth stress x̄ = 3.11). Positive stress scores also
differed. Surprisingly, pregnant women who experienced
income loss had higher levels of positive stress (x̄ = 3.001)
compared with the others (x̄ = 2.82).

Finally, we compared the responses of those who had
COVID-19 infection in the past (32.3%), those who thought
they had it (13.7%), and those who did not experienced in-
fection by the time of the study (54%). Overall stress was

highest among those who only believed they had an infec-
tion (x̄ = 3.356); however, the infection stress dimension
was highest among women who had not yet had an infec-
tion (x̄ = 3.410).

Five itemswere reviewed in relation to H4. According
to the mean scores, we can confirm only four of them. The
data show that thosewhowere suspected of havingCOVID-
19 infection in the past but did not have it confirmed felt
more stress. Therefore, we can only partially confirm H4.

4. Discussion
With this study, we confirmed that pregnant women

were exposed to high levels of stress during the COVID-
19 pandemic. Their greatest concern was that the infection
would harm their pregnancy and unborn child. They also
feared that they would not be properly prepared for deliv-
ery, that their partner would not be present during deliv-
ery, and that their baby would be taken away from them
during hospitalization or that they would both become in-
fected with COVID-19. Similar results have been found in
other studies [5,18,26,27]. In particular, first-time moth-
ers and mothers at the end of pregnancy experienced more
stress than others. This suggests that it is important to ad-
dress and manage stress during difficult times. Some of
their fears were justified. Childbirth preparation courses,
which provide a foundation for preparing for labor and de-
livery, were offered online during the pandemic. Despite
some advantages of online courses, there are also a number
of disadvantages (Internet access might not be available for
all, less opportunity to practice, lack of individual counsel-
ing, shyness to ask questions in the presence of other cou-
ples) [23]. Some authors suggested individual counseling
sessions [23], but this was hardly possible during the pan-
demic due to staff shortages. The overwhelming amount of
information and advice available on the internet may also
contribute to stress. It can be challenging to sort through
conflicting information if you are pregnant for a first time
and have little experience.

Many concerns relate to the hospital situation and
therefore some women considered the option of home birth.
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Table 7. Main differences between different groups of pregnant women in self-assessment of stress.
N (%) Preparedness Infection Positive appraisal Total

Pregnancy
First pregnancy 683 (61.9) 3.183 ± 1.026 3.394 ± 1.177 2.897 ± 1.184 3.158
Second pregnancy 339 (30.7) 3.193 ± 1.250 3.342 ± 1.266 2.800 ± 1.1783 3.112
Third pregnancy 82 (7.4) 3.067 ± 1.269 3.282 ± 1.2636 2.850 ± 1.1657 3.066

Trimester
First 107 (9.7) 3.176 ± 1.253 3.366 ± 1.235 2.707 ± 1.261 3.083
Second 420 (38) 3.153 ± 1.223 3.318 ± 1.204 2.887 ± 1.164 3.119
Third 577 (52.3) 3.200 ± 1.225 3.408 ± 1.205 2.860 ± 1.168 3.156

Course of pregnancy
High- risk pregnancy 145 (13.1) 3.500 ± 1.203 3.612 ± 1.251 2.797 ± 1.277 3.303
Normal pregnancy 959 (86.9) 3.133 ± 1.223 3.334 ± 1.2014 2.863 ± 1.161 3.110

Lost income due to COVID-19
Yes 161 (14.6) 3.579 ± 1.228 3.456 ± 1.270 3.001 ± 1.161 3.345
No 943 (85.4) 3.111 ± 1.2091 3.354 ± 1.204 2.820 ± 1.177 3.095

Infection with COVID-19
I think so, but it has not been medically confirmed 151 (13.7) 3.356 ± 1.176 3.230 ± 1.286 2.933 ± 1.141 3.173
Yes, medically confirmed 357 (32.3) 3.260 ± 1.189 3.366 ± 1.190 2.860 ± 1.172 3.162
No 596 (54) 3.094 ± 1.248 3.410 ± 1.204 2.827 ± 1.186 3.110

Some countries reported a higher proportion of home births
during the pandemic [35], including Slovenia [36]. This
way, women were less afraid of their baby getting an infec-
tion or being separated from the baby in the postpartum pe-
riod, and their partner could be present during labor and de-
livery. It is understandable that high-risk pregnant women
were more stressed because a home birth was not an op-
tion for them. Their concerns might be related to a possible
worsening of risks in the event of infection with COVID-
19.

Almost half (46%) of pregnant women were in stress
due to fear of COVID-19 infection. Moyer et al. [37] re-
ported even higher rates (93%) in their study, likely be-
cause they conducted their study at the beginning of the
pandemic when little was known about the virus and health
protocols were changing almost daily. The media reported
higher rates of pregnant women requiring mechanical ven-
tilation than the rest of the population, and they reported
the presence of the virus in amniotic fluid. No one could
reassure the pregnant women, and this uncertainty caused
great anxiety. Even after the vaccine was introduced, un-
certainty remained. Some doubted its safety and questioned
long-term side effects because the vaccine had been devel-
oped quickly. Doubts were even greater among pregnant
women because pregnant subjects were excluded from the
safety studies [38]. As the due date approached, mothers
may have increased anxiety about labor and delivery. The
pandemicmay exacerbate these concerns because of the un-
predictability of hospital policies, fear of being infected by
the virus in health care settings, and restrictions on presence
of partners at birth.

Perhaps it was this uncertainty that led to high stress
levels inmost womenwho only believed they had overcome

the infection (COVID-19) but were never medically diag-
nosed. Preis et al. [5] also reached the same conclusions
in their study in the USA. However, their study was con-
ducted at a time when routine testing did not exist, whereas
our study was conducted later.

As in other studies [5,18] alongwith ours, higher stress
levels were associated with greater gestational age, primi-
parity, and income loss. This confirms that the impact of
the pandemic was global and multidimensional, as other re-
searchers have also noted [19].

Primigravid patients are said to feel more stress even
without the pandemic, but the circumstances of COVID-
19 exacerbated these tensions [38]. Worries about child-
birth also increased because they did not have the oppor-
tunity to visit the maternity hospital and meet the medical
staff before delivery. Some maternity hospitals have cre-
ated videos for virtual delivery room visits in response to
women’s needs, but this cannot replace the in-person visit.

Pregnancy raises numerous concerns, including finan-
cial ones, as additional expenses are expected. The pan-
demic has reduced people’s overall financial security. In
Johnson’s study [39], more than one-third of women lost
their job during this period. In our sample, 15% of par-
ticipants lost income during pandemic COVID-19. Simi-
lar results were found in other studies [5,18,26,27,40–44].
Financial worries only contributed to higher stress lev-
els. Surprisingly, women who lost income during the pan-
demic reported the highest levels of positive stress in our
study. Apparently, they found comfort in pregnancy and
the thought of having a child.

We expected Slovenian women would experience
higher levels of stress during the pandemic as in the USA
study, since policymakers and health authorities communi-
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cated pandemic restrictions to the Slovenian public in an
authoritative manner. However not many differences were
found in stress levels. It would be interesting to compare
perceived stress of pregnant women with PREPS during the
time of pandemic from Scandinavian countries, where pol-
icy makers used more soft approaches, i.e., they gave rec-
ommendations instead of restrictions.

Implications for Practice, Policy, and Future Research
During pregnancy, women go through a major life

change. This already places a certain amount of stress on
them. However, experiencing pregnancy during the unsta-
ble time of a pandemic can be extremely stressful. In addi-
tion, we must also consider the health of the unborn child,
who may be exposed to high levels of maternal stress over
a long period of time.

In case of next pandemic, the health system needs
to develop a plan as how to alleviate stress for pregnant
women and offer them psychosocial support.

5. Conclusions
We believe that all people were stressed during the

pandemic, but pregnant women are an especially vulner-
able group whose stress could also have an impact on their
babies. Our findings can be used to advocate for policy
changes and provide resources to address various health
challenges caused by any future pandemic.
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