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Introduction
nxiety and stress are prevalent psychiatric
disorders that can result in negative health
outcomes in the long run (1, 2). The risk factors of anxiety and stress are numerous among
which personal factors and genetic susceptibility
are the main important ones; furthermore, the inappropriate coping with the changing environment

has been identified as an important source of
stress that causes anxiety as well (3). Pregnancy is
one of the life periods with a high frequency of
stress and anxiety disorders (4), supposed to be
triggered by hormonal and physical changes, the
fear of the neonate’s health, giving birth, and other pregnancy-related factors (5).
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Abstract
Background: The newly emerging COVID-19 has caused severe anxiety around the
world and it is infecting more people each day since there is no preventive measure
or definite therapy for the diseases. The present study aimed to evaluate its effect
on anxiety and stress of pregnant mothers during perinatal care.
Methods: Three–hundred pregnant mothers without COVID–19 infection who were
referred to the hospitals affiliated to Iran University of Medical Sciences for delivery
during April 2020, based on negative clinical symptoms and the results of polymerase chain reaction (rt-PCR) for COVID–19, were recruited by census method and
asked to complete the Persian version of the perceived stress scale (PSS); participants views about their anxiety level and the role of COVID–19 as the source of
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and maternal mortality rate (19). Therefore, pregnant mothers usually have the fear of contamination of themselves, their fetuses, and their old relatives during COVID–19 fluctuations (20). As
fear, stress, and anxiety can result in adverse pregnancy outcomes and endanger the mother’s and/or
neonate’s health (21), it is of utmost importance to
evaluate the effect of COVID–19 pandemic on
pregnant mothers’ stress and anxiety (22). Due to
data scarcity about the prevalence of stress and
anxiety in the era of COVID–19 pandemic in
pregnant mothers who are referred to medical centers for prenatal care and the effect of COVID–19
on such anxiety, the present study aimed to evaluate the perceived stress and anxiety of pregnant
mothers without COVID–19 during the current
pandemic and the effect of this pandemic on their
anxiety and stress.
Methods
Study design: The study protocol has been approved by the Ethics Committee of Iran University of Medical Sciences (Code: IR.IUMS.REC.
1399.633). Pregnant mothers without COVID–19,
who were referred to the educational hospitals affiliated to Iran University of Medical Sciences for
child birth from April 3rd to 20th 2020, were considered as the study population. All mothers were
evaluated at referral for the clinical symptoms of
COVID–19 including headache, cough, difficult
breathing, sore throat, fever, and examined for
body temperature, respiratory rate (RR), pulse rate
(PR), blood pressure (BP), and oxygen saturation
(SaO2). The included mothers were not suspected
of COVID–19 based on the clinical signs/symptoms or reverse transcriptase polymerase chain
reaction (rt-PCR) or CT results and they signed
the written informed consent after they received
sufficient explanation about the study objectives.
According to the results of the meta-analysis by
Salari et al., the prevalence of stress was 29.6% in
the general population during the COVID-19 pandemic (23). In this study, the sample size was calculated by using equation proposed for crosssectional studies considering p=29.6%, q=70.4%,
study power=80%, and the precision (d)=5% and
it turned out to be 300.
The mothers’ demographic data including age
and pre-pregnancy body mass index (BMI), and
obstetric characteristics including gestational age,
parity, gravidity, type of previous delivery/deliveries, number of abortions, number of live births,
type and history of infertility, history of medical
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Mental health of the pregnant mother is of great
significance, as it can impair the emotional relationship between the mother and her fetus, and increase the risk of adverse neonatal outcomes, such
as intrauterine growth retardation, preterm birth,
low birth weight (6, 7), and postpartum depression
that will affect infant care (8) and result in the
child’s cognitive and emotional problems (9). It
has been shown that the fetal neurobehavioral development is also impaired by the antenatal psychological state of the mother and results in defective learning, defective motor skills, and atypical
behavior of the child (5). Therefore, it is very important to pay attention to the issue of anxiety and
stress in pregnant mothers. Any additional change
in the environment, such as adverse events in life,
can add to the mother’s stress and anxiety (8).
Coronavirus disease 2019 (COVID–19), also
known as 2019 novel Coronavirus (2019–n CoV),
is currently the most critical health problem around
the world (10). Starting from Wuhan city, China,
it spread quickly around the world by human–to–
human transmission (11, 12), and was announced
as a pandemic respiratory disease by the World
Health Organization (WHO) in March 2020. As
of today, there is no preventive measure or definite treatment which resulted in daily infection of
many patients with a global mortality of about
500.000 people (13).
The fear of transmission of and/or death from
COVID–19 has influenced the community’s mental health and has caused anxiety and depression
for the general population (14). Furthermore, using personal protective equipment (PPE) and other observing safety precautions, such as social distancing and staying indoor as much as possible
(15), are other sources of mental health impairment, due to feeling of loneliness and lack of
face–to–face communications (16). The fear of
contamination with COVID–19 is more serious in
hospitals and medical centers and strict precautions are recommended for the health care workers (HCW) and the rest of personnel (17). Pregnant mothers should routinely be referred to medical centers for prenatal care and receiving maternity services and are thus at a higher risk of contamination (18).
It has been shown that COVID–19 during pregnancy may cause severe feto-maternal complications, pregnancy–related and fetal complications,
such as miscarriage, intrauterine growth restriction (IUGR), preterm birth, in addition to an increase in the possible risk of vertical transmission
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coefficient. For the statistical analysis, SPSS Statistics version 21.0 (IBM Corp., Armonk, NY)
was used. The p-values of 0.05 or less were considered statistically significant.
Results
A total of 300 mothers were included into the
study with mean age of 16-45 (29±6.02) years and
BMI of 25.70±5.21 kg/m2. The obstetric history
and pregnancy–related characteristics of the mothers are shown in table 1. As demonstrated in this
table, 31.3% were primipara, so the majority had a
history of previous delivery. Most of them
(84.7%) had no complications during the current
pregnancy and the most common complication
was gestational diabetes mellitus (GDM), observed in 8.7% of the mothers (Table 1). The mean±
SD of the gestational age of the mothers was
38.00±4.14 weeks and their mean±SD of duration
of hospitalization was 2.51±1.11 days.
The mothers’ answers to the questions designed
by the research team are shown in table 2. As
demonstrated, using PPE by HCWs caused high
level of stress in 6.7% and very high in 14.7%;
but generally, 10.3% had high level of stress for
COVID–19 and 41% had very high level of stress
during referral to medical centers; 7.3% and 29%
had fear of COVID–19 infection of themselves
and their child, respectively. The majority felt
worried and frustrated because of COVID–19
(36.7% sometimes, 29.7% frequently, and 20%
always). Social media had a great impact on increasing the mothers’ stress (41.3% high level of
stress, and 19% very high level of stress). The
levels of stress in participants based on the studied
factors are shown in figure 1.
Assessing the mothers’ anxiety showed high/
very high level of anxiety in 51.3%, moderate
level in 12.3%, and little/no anxiety in 36.3% of
mothers. Two–week follow–up showed that none
of the mothers or neonates had clinical signs and
symptoms of COVID–19.
Discussion
Evaluation of 300 pregnant mothers in our study
revealed that the majority of mothers had considerable anxiety (51.3% high and 12.3% moderate
level). The frequency of anxiety in our study is
much higher than the one in previous similar studies (4, 8). In the study on 590 Italian pregnant
women, using state-trait anxiety inventory (STAIY), it was shown that 25.3% were positive for
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diseases, complications during the current pregnancy, and the consumed medications were all
recorded.
The mothers were asked to complete the checklist, designed by the researchers, for assessment of
mothers’ worries about the COVID–19 infection
of their neonate, themselves, and their relatives,
the role of social media and use of PPE by HCWs,
the level of family members’ adherence to the
protective protocols, and level of their anxiety.
They were also asked to fill the Persian version
of the perceived stress scale (PSS). This questionnaire was designed by Cohen et al. in 1994 (24)
and its validity and reliability demonstrated acceptable psychometric properties (25). The reliability of the Persian version of this scale with 14
items, used in the present study, was approved by
Maroufizadeh et al. with Cronbach’s alpha of
0.86, 0.83, and 0.90 for negative factor, positive
factor, and total score and its convergent validity
was approved by Pearson’s correlation of 0.699,
indicating an acceptable convergent correlation
with Depression Anxiety and Stress Scale-21
Items (26). The questions were answered on a 5–
point Likert scale, ranging from 0 (Never) to 4
(Very often). The total score was calculated from
40; higher scores indicate higher levels of stress.
The level of participants’ anxiety was determined
by the participants. For this purpose, the participants were asked to mark their anxiety as very
high, high, moderate, low, or none.
Mothers were followed for two weeks and any
problems during pregnancy that required admission, such as vaginal bleeding, early delivery,
abortion, rupture of membrane (ROM), and evaluation of fetal movements were recorded in the
study checklist. Also, the time, type, and outcome
of their delivery were recorded.
Statistical analysis: Results were presented as
mean±standard deviation (SD) for quantitative
variables and as frequency (Percentage) for categorical variables. One–sample Kolmogorov–Smirnov test was used to determine the normal distribution of data and Levene’s test was used to
check the equality of variances. Continuous variables were compared using T test or Mann–Whitney U test, whenever the data did not appear to
have normal distribution or when the assumption
of equal variances was violated across the study
groups. Categorical variables were compared using chi–square test. The association of variables
was tested by Pearson’s or Spearman’s correlation
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Table 1. The obstetric characteristics of the study population
Variable

Categories

Frequency

Percentage

1.00
2.00
>2

77
100
123

25.7
33.3
41

0.00
1.00
2.00
>2

94
107
62
37

31.3
35.7
20.7
12.3

None
NVD
C/S
Not reported

94
90
111
5

31.3
30.0
37.0
1.5

0.00
1.00
2.00
>2

205
42
28
24

68.3
14.0
9.3
8

0.00
1.00
2.00
>2

183
74
36
6

61.0
24.7
12.0
2

0.00
1.00
2.00
>2

232
53
11
3

77.3
17.7
3.7
10

0.00
1.00
2.00
>2

95
112
59
33

31.7
37.3
19.7
10.9

None
GDM
Preeclampsia
PROM
Placenta previa
Post term
GDM and preeclampsia

254
26
8
5
3
2
2

84.7
8.7
2.7
1.7
1.0
0.7
0.7

None
DM
HTN
Cardiovascular diseases
Hypothyroidism
Hyperthyroidism
Anemia
Thalassemia

231
8
2
1
55
1
4
2

77.0
2.7
0.7
0.3
18.3
0.3
1.3
0.7

Number of pregnancies

Number of deliveries

Type of previous delivery

Number of normal vaginal deliveries

Number of abortions

Number of live births

Complications during the current pregnancy

History of medical diseases

NVD: Normal Vaginal Delivery, C/S: Cesarean Section, PROM: Premature Rupture of Membranes, GDM: Gestational Diabetes Mellitus
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Number of Cesarean sections

Mehdizadehkashi A, et al.

JRI

Table 2. The mother’s answers to the questions regarding the change in their prenatal care
Variables

Categories

Frequency

Percentage

162
7
32
35
20
44

54.0
2.3
10.7
11.7
6.7
14.7

90
1
18
37
31
123

30.0
0.3
6.0
12.3
10.3
41.0

None
Very little
Little
Moderate
Much
Very much

140
6
20
25
22
87

46.7
2.0
6.7
8.3
7.3
29.0

It reduces my stress
It has no effect on my stress
It increases my stress
It increases my stress very much

43
76
124
57

14.3
25.3
41.3
19.0

23
3
18
50
34
172

7.7
1.0
6.0
16.7
11.3
57.3

24
2
27
42
28
177

8.0
0.7
9.0
14.0
9.3
59.0

13
28
110
89
60

4.3
9.3
36.7
29.7
20.0

How much stress has the personal protective equipment of the health care caused for you?

None
Very little
Little
Moderate
Much
Very much
How much stress do you have about contamination with COVID–19 during visiting this center?

None
Very little
Little
Moderate
Much
Very much
How much stress do you have about contamination of your child with COVID–19 at this center?
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How does social media affect your stress about COVID–19?

How much do you personally care about preventive measures against COVID–19?

None
Very little
Little
Moderate
Much
Very much
How much do your family members care about preventive measures against COVID–19?

None
Very little
Little
Moderate
Much
Very much
How many times have you felt worried and frustrated because of COVID–19?

Almost never
Seldom
Sometimes
Frequently
Always

STAI-Y trait (27). Also, in another study on 3021
pregnant women, the frequency of anxiety was reported to be 23% using STAI-Y (28). The higher
prevalence in our study can be attributed to the

higher prevalence of mental health disorders, like
depression, in pregnant mothers in low and middle-income countries, compared to developed
countries (8). The social and administrative condi-
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tions of the country (29) and the sanctions and
economic problems are considered important
sources of anxiety in the general population (30)
which have an important effect on prenatal stress
and anxiety in our study population. Other factors,
such as social support and life events, also affect
the prenatal stress and anxiety (8). One of the important life events that existed for all of our study
population is COVID–19 pandemic, which could
be the main cause of the high level of prenatal
stress and anxiety in our study population. The
results of our study showed that COVID–19 pandemic was an important source of stress and anxiety. The majority of mothers felt worried and frustrated because of COVID–19 and felt high or very
high levels of stress.
Today, in the era of COVID–19 pandemic, the
risk of transmission of COVID–19 and the resulting morbidity/mortality has significantly influenced the mental health of the general population
(14, 31). Therefore, not only infected patients
with COVID–19 but also those without the disease are influenced by mental consequences of the
pandemic mainly the use of PPE and social distancing (15, 16). As the risk of contamination
with COVID–19 is greater in hospitals, HCWs
and those referred to the hospitals have greater
fear of contamination (17), which justifies the
high level of stress and anxiety in the mothers of
the present study. Despite the significance of this
issue, very few studies have evaluated the pregnant mothers’ anxiety during COVID–19 pandemic. In a study on 71 mothers in the second and
130

third trimester of pregnancy, more than half of the
studied mothers were often or always worried
about their health and the majority had concerns
about the health of the elderly family member
(83%), their born (66.7%), and unborn children
(63.4%) (20). Although these results confirm the
findings of the present study, the sample size of
their study was limited and they evaluated the
mothers during March, the first two weeks of the
delay phase of this pandemic in Ireland (20). Our
patients were evaluated during April 2020 and it
is speculated that the population’s information
and the resulting anxiety and stress has increased
during the spread of the disease (32).
One of the important sources of mothers’ anxiety
in our study was the social media, as most of our
respondents indicated its impact to be high
(41.3%) and very high (19%); others have also
referred to the fact that social media has a great
role in occurrence of panic in the general population (33). Studies on COVID–19 have also demonstrated that social media is a significant
source of mothers’ anxiety (34, 35) which confirms the results of our study. In our country, Iran,
the first case of COVID–19 was reported on February 19, 2020 and the social media was an important source for distributing the related information. Another important source of stress for
mothers was the use of PPE by HCWs that caused
high level of stress in 6.7% and very high in
14.7%. The WHO has recommended using medical face mask, gown, gloves, and eye protection
(Goggles or face shield), when dealing with a pa-
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Figure 1. The status of stress and related measurements in study population
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Conclusion
The results of the present study indicated that
pregnant mothers had a high level of anxiety and
stress at the time of delivery during COVID–19
pandemic and they considered the outbreak of
COVID–19 an important source of their stress and
anxiety, although none of the mothers or their neonates was contaminated (Two weeks) after delivery. These results suggest the need for providing correct information to the pregnant mothers
during this health crisis, in order to reduce their
anxiety and stress levels and the resulting complications.
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