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Research Paper
Factors Predicting Fear of COVID-19 and the Related 
Anxiety Among Pregnant Women in Mazandaran, 
Northern Iran

Background and Objective: Pregnant women experience subtle mental and physical changes 
during pregnancy. This study aims to find the predictors of the fear of COVID-19 and the 
COVID-19-related anxiety among pregnant women in Mazandaran, northern Iran.

Materials & Methods: This cross-sectional study was conducted on 450 pregnant women 
from six cities in Mazandaran province from June to February 2021. They were selected using 
a multi-stage random sampling method from among those visiting health centers affiliated 
to Mazandaran University of Medical Sciences. Data collection was done using the fear of 
COVID-19 scale (FCV-19S) and the Corona disease anxiety scale (CDAS). Descriptive 
statistics and analytical tests including the generalized linear model (GLM) were used in 
SPSS software, version 24, and STATA software, version 17.

Results: The mean scores of fear and anxiety were 21.89±5.87 and 16.63±11.71, respectively. 
According to the GLM model, factors such as age, number of pregnancies, number of living 
children, level of COVID-19-related anxiety were the significant predictors of the fear of 
COVID-19 (P<0.05), while the number of pregnancies, infection with COVID-19 among close 
contacts during pregnancy, and fear of COVID-19 were the significant predictors of COVID-19-
related anxiety (P<0.05).

Conclusion: Given the predictors of fear and anxiety related to COVID-19 among pregnant 
women, providing educational programs by mass media or health centers to these women can 
has an effective role in controlling or alleviating their anxiety and fear during the health-related 
disasters. 
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Introduction

omen experience subtle mental and 
physical changes during pregnancy 
and transition into motherhood. The 
perinatal period is often associated 
with mental disorders such as fear and 

anxiety [1]. The World Health Organization (WHO) has 
reported that, globally, approximately 10% of pregnant 
women and 13% of those who have just given birth suf-
fer from a mental disorder. In developing countries, the 
prevalence is higher, reaching 15.6% during pregnancy 
and 19.8% in the postpartum period [2]. One of the rea-
sons for the anxiety of pregnant women is the concern 
about the fetus’s health and the childbirth outcome. 
Moreover, natural disasters, such as the COVID-19 pan-
demic, adversely affect pregnant women’s mental health 
[3]. The pandemic increased stress, anxiety, and depres-
sion among pregnant women due to social distancing, 
concern about the health of family members, and not 
receiving regular prenatal care [4, 5]. Studies have re-
ported that the prevalence of anxiety among pregnant 
women during the COVID-19 pandemic ranges from 
26% to 57% [6].

Prenatal anxiety and depression can lead to changes in 
physical activity, nutrition, and sleep quality, affecting 
the mother’s mood and fetal development [7]. Prena-
tal anxiety and depression are linked to increased risks 
of miscarriage, premature birth, low birth weight, and 
low Apgar scores at birth [8]. Children of mothers with 
significant stress during pregnancy are more prone to 
cognitive and behavioral problems [9]. Prenatal anxiety 
and depression are also associated with changes in chil-
dren’s brain structure and function [10]. Studies during 
the COVID-19 pandemic have identified various fac-
tors related to COVID-19-related fear and anxiety in 
pregnant women. The factors including the source of 
information, food insecurity, ethnicity, social status, his-
tory of prenatal anxiety, chronic diseases, pre-pregnan-
cy body mass index, unplanned pregnancy, and lack of 
spouse support are related to fear of COVID-19, while 
the factors such as mother’s age, economic status, and 
concerns about routine care during pregnancy are asso-
ciated with anxiety about COVID-19 [11, 12]. In Iran, 
there are also some studies on the fear and anxiety of 
pregnant women during the COVID-19 pandemic [13, 
14]. Given the influence of cultural and social factors on 
fear and anxiety, there is a need for more studies on the 
predictive factors to use the results to cope with future 
crisis situations and pandemics.

Given the potential negative psychological conse-
quences mentioned above, it is crucial to assess the 
level of mental disorders, including fear and anxiety, 
in pregnant women during the pandemic, and to iden-
tify predictive factors so that targeted interventions can 
be implemented quickly. Therefore, this study aims to 
identify the factors predicting COVID-19- related fear 
and anxiety among pregnant women in Mazandaran, 
northern Iran.

Materials and Methods

This cross-sectional study was carried out in six cities 
of Mazandaran province from June to February 2021, 
on 450 pregnant women referred to the health centers 
affiliated to Mazandaran University of Medical Sci-
ences. The inclusion criteria were singleton pregnancy, 
gestational age >32 weeks, having a smartphone, and 
consent to participate in the study. Exclusion criteria 
were the death of a close relative in the past six months, 
infection with COVID-19 during pregnancy, any medi-
cal complications related to pregnancy, mental or 
physical disorders diagnosed by a physician, history 
of premature birth, and history recurrent miscarriage. 
Based on a previous study which indicated a 43.9% 
prevalence of COVID-19-related anxiety among preg-
nant women [13], and considering a confidence level of 
95%, a accuracy level of 0.05, and a error margin of 5%, 
the sample size was calculated to be 450. A multi-stage 
sampling approach was used to select participants. In 
this regard, the province was divided into three regions: 
East, West, and Center. Two cities were then randomly 
selected from each region. Neka and Behshahr cities 
were chosen from the eastern region; Tonekabon and 
Noor cities from the western region; and Sari and Mi-
andorud cities from the central region. Then, health 
centers from each city were randomly selected. 

For data collection, the questionnaires were com-
pleted online by women who had a smartphone. Those 
without a smartphone or those not intended to complete 
the questionnaire online were given a paper version. 
The questionnaires were: 

● Sociodemographic/pregnancy form, which surveys 
age, husband’s age, educational level, husband’s edu-
cation level, occupation, husband’s occupation, num-
ber of pregnancies, number of living children, use of 
assisted reproductive technologies, unwanted/wanted 
pregnancy, and history of COVID-19 infection among 
close contacts during the current pregnancy.

W
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● Fear of COVID-19 scale (FCV-19S): This scale 
consists of 7 items rated on a 5-point Likert scale from 
1 to 5, with a total score ranging from 7 to 35. Its reli-
ability has been validated with a Cronbach’s α of 0.82 
and a correlation coefficient of 0.72 [15]. In our study, 
the Cronbach’s α for the entire scale was calculated to 
be 0.89, and the minimum α value for each item was 
0.87.

● Corona disease anxiety scale (CDAS): This scale 
has 18 items scored on a Likert scale from 0 to 3, with 
a total score ranging from 0 to 54. The reliability of this 
instrument has been confirmed with a Cronbach’s α of 
0.919 [16]. In our study, the Cronbach’s α for the entire 
scale was calculated to be 0.96, and the minimum α 
value for each item was 0.95.

The data analysis was performed in SPSS software, 
version 24, and STATA software, version 17, applica-
tions, and the significance level was set at 0.05. The 
categorical data were described using frequency and 
percentage, while continuous data were described us-
ing Mean±standard deviations values. The normality of 
the data distribution related to fear and anxiety was first 
assessed using the Kolmogorov-Smirnov test. Given 
the lack of normality, the generalized linear model 
(GLM) with gamma distribution a logarithmic link 
function was used to analyze the data. In this model, an 
exponential Fourier transform is applied to interpret the 
coefficients; a coefficient value less than one suggests a 
reduction, while a coefficient greater than one indicates 
an increase.

Results 

The majority of participants were in the age group 
of 26-30 years (29.1%) and their husbands’ age was 
mostly in a range of 31-35 years (40.9%). Addition-
ally, 47.4% had a history of childbirth, while 42.6% 
had no such history. Other demographic characteristics 
are presented in Table 1. The mean scores for COV-
ID-19-related fear and anxiety were 21.89±5.87 and 
16.63±11.71, respectively.

In the crude model, fear of COVID-19 was signifi-
cantly associated with factors such as occupation, hus-
band’s occupation, use of assisted reproductive tech-
nologies, geographic region, and COVID-19-related 
anxiety (P<0.05). After adjusting the model based 
on the GLM, age, number of pregnancies, number of 
living children, and COVID-19-related anxiety were 
found to be significantly associated with fear of CO-
VID-19 (P<0.05) (Table 2). The estimated coefficient 

value for pregnant women aged >35 years was 1.11, 
indicating an increase in fear by 0.11 compared to those 
aged 15-20 years. The estimated coefficient values for 
women with two pregnancies and those with three or 
more pregnancies were 0.90 and 0.91, respectively, 
suggesting a decrease in fear of COVID-19 by 0.10 
and 0.09 in them compared to the first-time pregnant 
women. Moreover, the fear of COVID-19 for women 
with one child, compared to those without children, in-
creased by 0.09. Moreover, for every one unit increase 
in COVID-19-related anxiety, the fear of COVID-19 
increased by 0.02.

Based on the unadjusted (crude) model, there was a 
significant relationship between COVID-19-related 
anxiety and husband’s age, husband’s occupation, use 
of assisted reproductive methods, contracting COV-
ID-19 during pregnancy, geographic region, and fear 
of COVID-19 (P<0.05). After adjusting the model, the 
number of pregnancies, contracting COVID-19 during 
pregnancy and fear of COVID-19 were significantly 
related to COVID-19-related anxiety (P<0.05) (Table 
3). The estimated coefficient value for women with 
two pregnancies was 1.29, indicating that the COVID-
19-related anxiety increased by 0.29 in this group.

Discussion 

In this study, using the GLM, the factors of age, num-
ber of pregnancies, number of living children, and 
COVID-19-related anxiety were found to be the pre-
dictors of the fear of COVID-19 in pregnant women 
living in northern Iran. On the other hand, the number 
of pregnancies, COVID-19 infection in close contacts, 
and fear of COVID-19 were found to be the predic-
tors of COVID-19-related anxiety in these women. 
The mean score of FCV-19S in pregnant women in our 
study was about 22%, which is consistent with the find-
ings of Salehi et al. and Naghizadeh et al. [14, 17]. A 
meta-analysis reported a mean score of 18.57 for the 
fear of COVID-19, where women had higher fear than 
men (20.67 vs. 18.21) [18]. A study in Japan found that 
pregnant women’s fear of COVID-19 was higher than 
that of general population, students, and nurses [19]. In 
our study, the mean score of CDAS was 17. In a study 
in Alborz province, the mean anxiety score of pregnant 
women was 15.45 [14]. Lack of knowledge about the 
virus, lack of sufficient support from significant others 
such as health providers and spouses, applied restric-
tions, isolation [2], lack of proper prenatal care, lack 
of social support, and physical inactivity have been re-
ported to have an effective role in the anxiety of preg-
nant women during the COVID-19 pandemic [3].

Shahhosseini Z, et al. Predicting Fear of COVID-19. CPR. 2023; 2(1):37-46.
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Table 1. Sociodemographic/pregnancy-related characteristics of the pregnant women 

Variables No. (%)

Age (y)

15-20 36(8.0)

21-25 92(20.5)

26-30 131(29.1)

31-35 122(27.1)

>35 69(15.3)

Husband’s age

<25 33(7.3)

26-30 99(22.0)

31-35 184(40.9)

36-40 92(20.5)

>40 42(9.3)

Number of living children

0 185(6.42)

1 186(42.9)

≥2 63(14.5)

Mothers' education 
Non-academic 248(55.1)

Academic 202(44.9)

Attending childbirth preparation class
Yes 346(76.9)

No 104(1.23)

Husband’s educational level
Non-academic 251(55.8)

Academic 199(44.2)

Occupation
Housekeeper 360(80.0)

Employed 90(20.0)

Husband’s occupation

Employed 116(8.25)

Self-employed 322(71.6)

Unemployed 12(2.7)

Number of pregnancies

1 220(48.9)

2 166(36.9)

≥3 64(14.2)

Use of assisted reproductive technologies
No 408(90.7)

Yes 42(9.3)

Planned pregnancy
No 129(28.7)

Yes 321(71.3)

COVID-19 infection in close contacts
No 216(48.0)

Yes 234(52.0)

http://cpr.mazums.ac.ir/index.php?slc_lang=en&sid=1
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Table 2. Predictors of fear of COVID-19 based on the GLM in pregnant women 

Variables

Crude model Adjusted Model

Regression coef-
ficient (95% CI) z P Regression coef-

ficient (95% CI) z P

Age (y)

15-20 Ref. - - Ref. - -

21-25 1.03 (0.92-1.15) 0.45 0.650 1.04 (0.95-1.13) 0.96 0.336

26-30 1.06 (0.96-1.18) 1.19 0.233 1.08 (0.99-1.18) 1.78 0.076

31-35 0.96 (0.87-1.07) -0.68 0.499 1.05 (0.95-1.16) 1.11 0.268

>35 1.07 (0.96-1.19) 1.17 0.244 1.10 (0.99-1.22) 1.96 0.051

Husband’s age

>25 Ref. - - Ref. - -

26-30 0.97 (0.87-1.08) -0.55 0.580 1.02 (0.95-1.09) 0.60 0.551

31-35 0.92 (0.84-1.02) -1.57 0.115 1.01 (0.94-1.09) 0.53 0.595

36-40 0.91 (0.81-1.01) -1.83 0.067 1 (0.92-1.08) 0.50 0.963

>40 0.96 (0.86-1.08) -0.63 0.531 1.03 (0.93-1.13) 0.60 0.547

Educational 
level

Non-academic Ref. - - Ref. - -

Academic 0.95 (0.91-1) 1.80 0.072 0.97 (0.93-1.00) -1.57 0.139

Husband’s 
educational 

level

Non-academic Ref. - - Ref. - -

Academic 0.97 (0.92-1.02) -1.33 0.184 1.01 (0.97-1.06) 0.83 0.406

Occupation
Housekeeper Ref - - Ref - -

Employed 0.93 (0.88-0.99) -2.33 0.020 0.96 (0.92-1.01) -1.57 0.190

Husband’s 
occupation

Employed Ref. - - Ref. - -

Self-employed 0.95 (0.89-1.01) -1.76 0.079 0.97 (0.92-1.02) -1.13 0.258

Unemployed 1.29 (1.14-1.45) 4.20 0<0.001 1.00 (0.93-1.08) 0.23 0.816

Number of 
pregnancies

1 Ref. - - Ref. - -

2 0.98 (0.93-1.04) -0.59 0.553 0.91 (0.93-1.08) -2.98 0.004

≥3 1.02 (0.94-1.10) 0.49 0.627 0.91 (0.93-1.08) 0.23 0.816

Number of 
living children

0 Ref. - - Ref - -

1 1.02 (0.97-1.07) 0.70 0.482 1.08 (1.01-1.15) 2.56 0.01

≥2 0.96 (0.89-1.04) -0.93 0.350 1.03 (0.93-1.13) 0.66 0.511

Use of 
assisted 

reproductive 
methods

No Ref. - - Ref - -

Yes 1.09 (1.02-1.18) 2.55 0.011 1.02 (0.97-1.08) 0.88 0.377

Planned 
pregnancy

No Ref - - Ref - -

Yes 0.98 (0.93-1.03) -0.63 0.531 0.98 (0.94-1.02) -0.62 0.535

Shahhosseini Z, et al. Predicting Fear of COVID-19. CPR. 2023; 2(1):37-46.
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In this study, age was found to be associated with the 
fear of COVID-19, where the highest level of fear was 
observed in women aged >35 years. This is against the 
results of Fan et al., who reported that younger preg-
nant women experienced higher levels of mental disorders, 
such as fear and anxiety [6]. One possible explanation for 
the greater fear among older pregnant women can be that 
adaptability decreases with aging [20]. A study in Pakistan 
reported no correlation between COVID-19 fear and age 
[20]. This discrepancy can be due to differences in sample 
size and gestational age women.

We found that the fear of COVID-19 level was higher 
among multiparous women compared to nulliparous wom-
en. In a study, no association between the number of preg-
nancies and fear of COVID-19 was found [20]. A study in 
Canada revealed that women experiencing their first preg-
nancy had more fear of COVID-19 than those with second 
pregnancy [21]. The higher fear in multiparous women 
during the pandemic can be due to their worry about the 
health of other children, which can increase their fear. The 
number of pregnancies was also found to predict the CO-
VID-19-related anxiety, where multiparous women exhib-
ited higher anxiety compared to primiparous women. These 
findings are consistent with the results of Effati-Daryani et 
al. [13]. However, there are studies with opposite results. 
For example, Duncan et al. observed higher anxiety levels 
in primiparous women [21], while Rezaei et al. found no 
significant difference in anxiety between primiparous and 
multiparous women [22]. One possible reason for the lower 
anxiety level in pregnant women with low number of preg-
nancies can be their increased interaction with healthcare 
providers, and receiving more comprehensive and accurate 
information.

Furthermore, we found a significant relationship between 
the fear of COVID-19 and COVID-19-related anxiety in 
pregnant women. A Canadian study reported that women 
who had fear of COVID-19 were 1.2 times more anxious 
[21]. The infection with COVID-19 in close contacts during 
pregnancy was also significantly associated with increased 
COVID-19-related anxiety. The source of fear is often 
known or external factors, while the source of anxiety may 
be unknown threat or internal conflict. Although anxiety is 
a natural and adaptive response, it can become pathologi-
cal and impair the ability to successfully cope with various 
challenges and/or stressful events [23]. Given that pregnant 
women have high levels of COVID-19-related anxiety dur-
ing the pandemic, they should receive more attention and 
emotional support during such critical situations.

Conclusion

Age, number of pregnancies, number of living chil-
dren, COVID-19-related anxiety are the predictors of the 
fear of COVID-19, while the number of pregnancies, in-
fection with COVID-19 among close contacts, and fear 
of COVID-19 are the predictors of COVID-19-related 
anxiety in pregnant women. The low levels of fear of 
COVID-19 and COVID-19-related anxiety among preg-
nant women in this study can indicate successful efforts 
by health centers and mass media to control negative 
emotions during the pandemic. The health profession-
als can significantly contribute to reducing pregnant 
women’s fear and anxiety by using group and collective 
training methods

Variables

Crude model Adjusted Model

Regression coef-
ficient (95% CI) z P Regression coef-

ficient (95% CI) z P

Attending 
childbirth 

preparation 
class

No Ref - - Ref. - -

Yes 1.01 (0.95-1.06) 0.26 0.705 0.98 (0.95-1.02) 0.58 0.562

COVID-19 
during 

pregnancy

No Ref. - - Ref. - -

Yes 1.05 (0.99-1.10) 1.82 0.068 0.98 (0.95-1.02) -0.73 0.468

Geographical 
region

Center Ref. - - Ref. - -

West 1.01 (0.95-1.08) 0.47 0.636 0.97 (0.92-1.02) -1.10 0.272

East 1.15 (1.06-1.24) 3.60 <0.001 0.98 (0.92-1.04) -0.64 0.523

COVID-19-anxiety 1.02 (1.01-1.03) 22.28 <0.001 1.01 (1.1-1.01) 19.74 0.000

Shahhosseini Z, et al. Predicting Fear of COVID-19. CPR. 2023; 2(1):37-46.
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Table 3. Predictors of COVID-19-related anxiety based on the GLM in pregnant women

Variables

Crude Model Adjusted Model

Regression coef-
ficient (95% CI) z P Regression coef-

ficient (95% CI) z P

Age (y)

15-20 Ref. - - Ref. - -

21-25 0.94 (0.70-1.26) -0.43 0.668 0.79 (0.59-1.05) -1.59 0.112

26-30 1.01 (0.76-1.33) 0.04 0.971 1.78 (0.57-1.07) -1.51 0.132

31-35 0.82 (0.62-1.08) -1.38 0.168 0.77 (0.55-1.06) -1.58 0.115

>35 0.98 (0.74-1.33) -0.07 0.942 0.72 (0.52-1.00) -1.91 0.057

Husband’s age

>25 Ref. - - Ref. - -

26-30 0.86 (0.66-1.13) -1.06 0.289 0.94 (0.75-1.16) 0.56 0.573

31-35 0.73 (0.56-0.94) -2.43 0.015 0.91 (0.75-1.10) -0.92 0.358

36-40 0.74 (0.57-0.97) -2.22 0.027 1.01 (0.81-1.25) 0.14 0.890

>40 0.82 (0.61-1.10) -1.33 0.184 0.97 (0.76-1.24) -0.18 0.854

Educational level
Non-academic Ref. - - Ref - -

Academic 0.93 (0.82-1.06) -1.05 0.295 1.05 (0.94-1.17) 0.93 0.351

Husband’s 
educational level

Non-academic Ref - - Ref. - -

Academic 0.93 (0.82-1.06) -1.05 0.295 1.01 (0.89-1.14) 0.20 0.841

Occupation
Housekeeper Ref - - Ref - -

Employed 0.93 (0.80-1.08) -0.90 0.366 1.10 (0.96-1.26) 1.40 0.161

Husband’s 
occupation

Employed Ref. - - Ref. - -

Self-employed 0.93 (0.80-1.08) -0.93 0.352 1.00 (0.87-1.14) 0.02 0.982

Unemployed 1.91 (1.44-2.54) 4.41 <0.001 0.97 (0.81-1.15) -0.32 0.752

Number of 
pregnancies

1 Ref. - - Ref. - -

2 1.04 (0.90-1.19) 0.50 0.614 1.29 (1.08-1.54) 83.2 0.005

≥3 (0.90-1.37) 0.99 0.324 1.16 (0.91-1.48) 1.24 0.216

Number of living 
children

0 Ref. - - Ref. - -

1 0.99 (0.87-1.14) -0.06 0.955 0.86 (0.71-1.04) -50.1 0.134

≥2 0.91 (0.73-1.13) -0.83 0.404 0.85 (0.66-1.09) -1.23 0.218

Use of assisted 
reproductive 

methods

No Ref. - - Ref - -

Yes 1.21 (1.01-1.46) 2.11 0.035 1.10 (0.95-1.28) 1.36 0.174

Planned 
pregnancy

No Ref. - - Ref. - -

Yes 0.93 (0.8-1.07) -1.05 0.295 0.92 (0.81-1.04) -1.23 0.219

Shahhosseini Z, et al. Predicting Fear of COVID-19. CPR. 2023; 2(1):37-46.
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