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Abstract
Background

Women represent the majority of the healthcare workforce and many of these women are probably pregnant and working at the
front-line during COVID-19 outbreak. In COVID-19 crisis healthcare workers experienced excessive issues and challenges that
made them vulnerable for getting various mental health disorders. We aimed to evaluate the mental health state among pregnant
health care workers in COVID-19 era.

Methods

This cross-sectional study included 64 pregnant clinical residents, general physicians, nurses and other medical staff who
worked in the hospitals in Iran, from August 2020 to December 2020 using an anonymous online survey available on Google
Form platform. The online survey consisted of socio demographic questions, pregnancy-related questions, and some questions
about medical/drug history, The Persian versions of General Health Questionnaire – 28 (GHQ-28), and Corona Disease Anxiety
Scale (CDAS) were also ful�lled by the participants.

Results

The mean age and gestational age of participants were 31.3±3.9 years, and 24.5±10.1 weeks. Psychological problems were
moderate (total score GHQ-28> 40) in 9.4% (n:6) of the pregnant health care workers (PHCW). The frequency of moderate/severe
problems in the four subclasses, including somatic symptoms, anxiety/insomnia, social dysfunction, and depression were
9(14.1%), 25(39.0%), 7(10.9%), and 10(15.6%), respectively. According to CDAS, 26.5% of participants had moderate to severe
COVID-19 related anxiety. COVID-19 related anxiety and its subclasses, physical and psychological, were signi�cantly correlated
with GHQ-28 total score and its subclasses, including somatic symptoms, anxiety/insomnia, social dysfunction, and depression
among pregnant health care workers (P<0.01).

Conclusion

According to the results of the current study, over 25% of the pregnant health care workers have moderate to severe COVID-19
related anxiety; so it is crucial for policymakers to focus on the mental health of the pregnant health care workers during COVID-
19 pandemic. This study has major implications on health care practice. Further studies are needed to draw a clear picture of
mental health problems among PHCW.

Background
In late 2019, Chinese authorities announced an outbreak of rapid spreading viral pneumonia, later identi�ed as a new Beta-
coronavirus named Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The novel coronavirus, SARS-CoV-2-
causing Corona- virus Disease 19 (COVID-19), emerged as an unprecedented public health threat in December 2019 and was
declared a pandemic by the World Health Organization in March 2020 (1).

There is a large body of evidence that addressed the increased prevalence of psychiatric disorders and mental health issues such
as dementia, perceived psychological stress, anxiety, and depression during the COVID-19 pandemic and similar outbreaks (2–4).
In a national-wide survey in China, it is reported that national lockdown measures triggered a wide variety of psychological
problems, such as panic disorder, anxiety, and depression in normal people as well as those with the previous mental health
problems (5, 6).

In COVID-19 crisis, with the outrages hospitals overload and the shortage of facilities, healthcare workers experienced excessive
workload, longer working hours, more night shifts, and perhaps physical or emotional violence (7–9). These catastrophic
occupational stressors make them at most risk of getting various mental health issues, such as depression, anxiety, and sleep
disorders (10, 11).
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Women comprise over 70% of the health care workface, and many of them, perhaps thousands, are pregnant at any given
moment (12). Of note, many of these pregnant women are front-line health care workers in the COVID-19 era and are worried
about the possible impacts of COVID-19 on their fetus (13). Although it is argued that pregnant women are not at an elevated risk
for COVID-19 infections (14), pregnant health care workers seem to be at higher risk for anxiety, occupational stress, and
depression. Besides, individuals with pre-existing mental issues, including bipolar disorder, substance use disorder, obsessive-
compulsive disorder, depression, or anxiety, are more vulnerable to infection (5, 6, 15). Based on the reasons presented above, it is
crucial to study on mental health issues among pregnant health care workers. Furthermore, there is a lack of studies that
investigate the mental health status of pregnant health care workers in the COVID-19 pandemic. Therefore, we conducted an
online survey among pregnant health care workers, who work in referral hospitals of Iran, to better understand their mental state
in COVID-19 crisis. Additionally, we evaluate the correlation between mental health status and the level of COVID-19 related
anxiety in pregnant healthcare workers, including physicians, nurses, clinical staff, and medical trainees.

Materials And Methods

Study Design and Population
This cross-sectional, observational study was carried out among 64 pregnant clinical residents, general physicians, nurses and
other medical staff who worked in the tertiary referral hospitals in Iran, from August 2020 to December 2020 using an
anonymous online survey available on Google Form platform. The study included the pregnant clinical personnel who were
willing to �ll the online survey completely and working at hospitals at the time of study. We exclude individuals with prior history
of psychiatric disorders or those who used psychiatric medications. Pregnant clinical personnel recruited via social media
professional groups/pages, including Telegram, WhatsApp, and Instagram. The survey link was also shared with speci�c medical
communities to reshare through their networks of pregnant physicians.

This study was approved by the ethics committee of the Mashhad University of Medical Sciences (Ethics code:
IR.MUMS.REC.1399.208). Each participant was free to decline to participate in this study with no consideration.

Data Collection
The online survey comprised of three sections: the �rst section consisted of sociodemographic questions, occupational
questions, pregnancy-related questions, and questions about medical/drug history, the second section included the Persian
version of General Health Questionnaire – 28 (GHQ-28), and the third section contained Corona Disease Anxiety Scale (CDAS).

General Health Questionnaire – 28 (GHQ-28)
The GHQ-28 was used to identify those who are at risk of developing psychiatric disorders.

GHQ-28 is a 28-item tool that assess the common mental health problems in four subscales, including somatic symptoms (items
1–7), anxiety/insomnia (items 8–14), social dysfunctions (items 15–21), and severe depression (items 22–28) (16). The items
are answered on a Likert scale from zero to 3. The maximum score is 84, and a higher score present worsen mental health status.
We used Persian version of GHQ-28 in the current study (17). Which its validity, and reliability were assessed by Nazi� et al. (17)
and Cronbach's alpha was 0.923.

Corona disease anxiety scale (CDAS)
Corona disease anxiety scale was used to evaluate corona-related anxiety in two domains, including psychological symptoms
and physical symptoms, on a 4-point Likert scale from zero to 3 (never: 0, sometimes: 1, often: 2 and always: 3). The total score
ranges between 0 and 54. We used Persian translated version of this questionnaire, with the reported Cronbach's alpha of 0.919
(18).

Sample Size and Statistical Analyses
According to the study conducted by Judy Ng et al. in 2013 (19), which about 65% of pregnant women reported the moderate
level of anxiety during SARS pandemic, the minimum sample size was calculated as 52 (considering p=0.65, d=0.2p and α = 
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0.05).

All statistical analyses were performed using the SPSS for Windows, version 22 software package (SPSS Inc., Chicago, IL, USA).
Kolmogorov-Smirnov test was used to assess for normality of the quantitative variables. Data were expressed as means (SD) for
parameters with a normal distribution or median (interquartile range) for non-normally distributed data.

A two-sided P value <0.05 was considered statistically signi�cant. Bivariate correlations between different parameters and GHQ-
28 and CDAS score were performed using Pearson or Spearman’s correlation test.

Results

Demographics and Pregnancy-related Characteristics
This study included 64 pregnant health care workers with the mean age of 31.3 ± 3.9 years. The demographic and clinical
characteristics were summarized in Table 1. The majority of subjects had <5 years work experiences (65.6%, n: 42). About one-
third of pregnant health care workers (n:22) have thought about abandoning their profession within the past month of the study
(Table 1).

The mean of gestational age of the participants was 24.5 ± 10.1 weeks. Table 2 illustrates that more than half of participants
experienced their �rst pregnancy (57.8%, n:37). Eleven subjects reported having one or more prior abortions (17.2%). Similarly, the
frequency of unintended current pregnancy was 11 (17.2%) among pregnant health care workers (Table 2).

Correlation between Mental Health Status and COVID-19 Related Anxiety
with other Demographic, and Pregnancy-related Characteristics
The mean score of GHQ-28 was 26.8 ± 9.3 and the median (Q1-Q3) of CDAS total score was 10.0 (6.0-16.7) (Table 3).
Psychological problems were moderate (total score GHQ-28> 40) in 9.4% (n:6) of the pregnant health care workers. The frequency
of moderate/severe problems in the four subclasses, including somatic symptoms, anxiety/insomnia, social dysfunction, and
depression were 9 (14.1%), 25 (39.0%), 7 (10.9%), and 10 (15.6%), respectively. According to CDAS, 26.5% of participants had
moderate to severe COVID-19 related anxiety. Besides, the frequency of moderate/severe physical and psychological subclasses
of COVID-19 related anxiety were 29 (45.3%), and 46 (71.9%).

Pearson's correlation test showed that COVID-19 related anxiety and its subclasses, physical and psychological, were
signi�cantly correlated with GHQ-28 total score and its subclasses, including somatic symptoms, anxiety/insomnia, social
dysfunction, and depression among pregnant health care workers (P<0.01, Table 4). However, neither psychological distress
(assessed by GHQ-28) nor COVID-19 related anxiety were correlated with demographic and pregnancy related characteristics
(Table 4).

Table-1: Demographic and clinical characteristics of pregnant health care workers
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Variable n: 64

n (%)

Age (y)* 31.3 ± 3.9

Education  

Diploma 6 (9.4)

Bachelor/master's degree 33 (51.6)

Doctoral/Professional degree or higher 25 (39.1)

Profession  

General physician/Clinical resident 24 (37.5)

Nurse 23 (35.9)

Other medical staff 17 (26.6)

Work Experience  

< 5 y 42 (65.6)

5-10 y 10 (15.6)

>10 y 12 (18.8)

Close contact with con�rmed COVID-19 patients 8 (12.5)

Direct contact time with COVID-19 patients (hours/day)  

<0.5 18 (28.1)

1-4 24 (37.5)

>4.0 22 (34.4)

Have you ever thought about abandoning your profession within the past month?  

Yes 22 (34.4)

No 42 (65.6)

Past medical history  

Hypothyroidism 7 (10.9)

Gastrointestinal disorders 3 (4.7)

Diabetes/Hypertension 1 (1.6)

*Data were expressed as mean ± SD.

Table-2: Pregnancy-related features of pregnant health care workers
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Variable n: 64

n (%)

Gestational age (week)* 24.5 ± 10.1

History of a prior labor 27 (42.2)

Yes 27 (42.2)

Number of children  

0 37 (57.8)

1 20 (31.2)

2 7 (10.9)

Number of previous pregnancies  

0 30 (46.9)

1 22 (34.4)

2-3 10 (15.6)

History of abortion 11 (17.2)

Gestational diabetes mellitus 4 (6.3)

Gestational Hypertension 3 (4.7)

History of Infertility 4 (6.3)

Unintended Pregnancy 11 (17.2)

*Data were expressed as mean ± SD

Table-3: General Health Questionnaire -28 and Corona Disease Anxiety Scale levels among pregnant health care workers

Variable n: 64

mean ± SD

General Health Questionnaire -28 total score 26.8 ± 9.3

Somatic symptoms (items 1-7) 7.5 ± 3.6

Anxiety/insomnia (items 8-14) 9.6 ± 5.4

Social dysfunction (items 15-21) 7.0 ± 3.2

Severe depression (items 22-28) 2.7 ± 3.4

Corona Disease Anxiety Scale total score* 10.0 (6.0-16.7)

CDAS psychological symptoms* 9.0 (5.0-13.0)

CDAS physical symptoms* 1.0 (0.0-4.0)

*Data were expressed as mean ± SD for normally distributed parameters or median (Q1-Q3) for non-normally distributed
parameters.

Table-4: Correlation between General Health Questionnaire -28 and Corona Disease Anxiety Scale scores with other demographic,
and clinical and pregnancy-related characteristics
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Variable GHQ-28
total
score

r (p-
value)

GHQ-28
Somatic
symptoms

r (p-value)

GHQ-28
Anxiety/
insomnia

r (p-
value)

GHQ-28
Social
dysfunction

r (p-value)

GHQ-28
Severe
depression

r (p-value)

CDAS
total
score

r (p-
value)

CDAS
physical
symptoms

r (p-value)

CDAS
psychological
symptoms

r (p-value)

Age (y) -0.11
(0.37)*

-0.05
(0.72)

-0.02
(0.87)*

-0.07
(0.60)*

-0.09
(0.50)

-0.03
(0.83)

-0.03
(0.85)

-0.03 (0.83)

Gestational
age

-0.01
(0.93)

-0.14
(0.27)

0.04
(0.77)

0.08 (0.52) -0.02
(0.88)

0.05
(0.69)

0.01
(0.97)

0.09 (0.50)

Number of
children

-0.18
(0.16)

-0.20
(0.11)

-0.15
(0.25)

0.11 (0.39) -0.14
(0.28)

0.01
(0.92)

-0.02
(0.88)

0.04 (0.77)

Number of
previous
pregnancies

-0.19
(0.13)

-0.22
(0.09)

-0.14
(0.26)

0.02 (0.87) -0.10
(0.45)

0.06
(0.66)

0.03
(0.82)

0.07 (0.57)

Level of
education

0.09
(0.47)

0.13
(0.30)

0.10
(0.44)

-0.11 (0.36) 0.06 (0.63) -0.05
(0.72)

0.00
(0.99)

-0.08 (0.54)

Work
experiences
(y)

0.01
(0.93)

0.01
(0.95)

0.05
(0.67)

-0.03 (0.80) -0.03
(0.79)

0.09
(0.47)

0.02
(0.88)

0.14 (0.26)

Direct contact
time with
COVID-19
patients
(hours/day)

0.19
(0.13)

0.11
(0.40)

0.16
(0.21)

0.09 (0.48) 0.08 (0.55) 0.08
(0.52)

0.08
(0.55)

0.08 (0.54)

GHQ-28 total
score

-- 0.82
(<0.001)

0.87
(<0.001)

-0.24 (0.06) 0.81
(<0.001)

0.61
(<0.001)

0.59
(<0.001)

0.58 (<0.001)

GHQ-28
Somatic
symptoms

0.82
(<0.001)

-- 0.67
(<0.001)

-0.36 (0.01) 0.46
(<0.001)

0.55
(<0.001)

0.52
(<0.001)

0.52 (<0.001)

GHQ-28
Anxiety/
insomnia

0.87
(<0.001)

0.67
(<0.001)

-- -0.51
(<0.001)

0.57
(<0.001)

0.67
(<0.001)

0.63
(<0.001)

0.65 (<0.001)

GHQ-28
Social
dysfunction

-0.24
(0.06)

-0.36
(0.01)

-0.51
(<0.001)

-- -0.44
(<0.001)

-0.41
(0.001)

-0.34
(0.01)

-0.44 (<0.001)

GHQ-28
Severe
depression

0.81
(<0.001)

0.46
(<0.001)

0.57
(<0.001)

-0.44
(<0.001)

-- 0.43
(<0.001)

0.38
(<0.001)

0.44 (<0.001)

CDAS total
score

0.61
(<0.001)

0.55
(<0.001)

0.67
(<0.001)

-0.41
(0.001)

0.43
(<0.001)

-- 0.94
(<0.001)

0.96 (<0.001)

CDAS
physical
symptoms

0.59
(<0.001)

0.52
(<0.001)

0.63
(<0.001)

-0.34 (0.01) 0.38
(<0.001)

0.94
(<0.001)

-- 0.81 (<0.001)

CDAS
psychological
symptoms

0.58
(<0.001)

0.52
(<0.001)

0.65
(<0.001)

-0.44
(<0.001)

0.44
(<0.001)

0.96
(<0.001)

0.81
(<0.001)

--

Correlations were assessed using Pearson’s correlation coe�cients. * For these variables Spearman's correlation coe�cients
were used.

Discussion
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In this study, we sought to better understand the mental health issues and the COVID-19 related anxiety in pregnant health care
workers in Iran. Besides, we assessed the correlation between mental health status using the GHQ-28 score and COVID-19 related
anxiety. As we found, the prevalence of moderate to severe psychological problems and COVID-19 related anxiety among
pregnant health care workers were 9.4% and 26.5%, respectively. In addition, our results showed a signi�cant correlation between
COVID-19 related anxiety and its subclasses, physical and psychological, and GHQ-28 total score and its subclasses, including
somatic symptoms, anxiety/insomnia, social dysfunction, and depression. Women comprise the majority of health care workers.
Therefore, the high prevalence of mental health issues (both occupational and non-occupational) among health care workers and
pregnant women would necessitate conducting a study about mental health issues of pregnant health care workers.

Pregnancy is known to be a phenomenon with various physiological and psychological changes, such as immune system
alterations (20). Pregnant women are vulnerable to stress and mental health issues since they have many concerns about the
effects of COVID-19 on their pregnancy and labor (14, 21). Although it is unclear whether pregnant women are at higher risk of
developing severe COVID-19 and its complications, some studies suggested the probability of vertical transmission of COVID-19
to the fetus (22). In addition, some measures have been implemented that may increase the level of anxiety and psychological
stress in pregnant women, including social distancing, minimizing in-person care, prohibiting labor partners for a time, and
restricting visitors in postpartum wards (23–25).

According to the guidelines of several western countries, the employer is not allowed to continue employing a pregnant woman
unless the risk of COVID-19 infection is equal to the general population. Besides, the pregnant health care workers should not
have close physical contact with the COVID-19 patients and work with elective patients who were screened negative for COVID-19
(26, 27). However, in some countries, due to the COVID-19 crisis and the shortage of health care workers and facilities, pregnant
health care workers have to work like their non-pregnant peers on the front lines of the �ght against COVID-19 (28, 29). This
disastrous circumstance would certainly affect their mental health status, as a result.

Sut et al. (30) reported that the prevalence of anxiety and depression was 64.5% and 56.3%, among pregnant women during the
COVID-19.

Liu et al showed that health care workers who had close physical contact with COVID-19 patients were more anxious and
depressed compared with their counterparts who had no contact. Close contact with COVID-19 patients was also shown to
negatively affect the medical staff’s quality of life (31). In contrast, a recent study reported that there was higher prevalence of
anxiety among non-medical healthcare workers without direct contact compared to medical personnel who might have direct
contact with COVID-19 cases (32). It has been reported that the social support of health care workers was associated with self-
e�cacy and quality of sleep. However, it had an association with decreased levels of stress and anxiety (33). In the current study,
COVID-19 related anxiety and its subclasses, physical and psychological, were signi�cantly correlated with GHQ-28 total score
and its subclasses, including somatic symptoms, anxiety/insomnia, social dysfunction, and depression among pregnant health
care workers.

The present study has several limitations. One of the limitations is its cross-sectional design. The investigation of causal
relationships is impossible with a cross‐sectional design. Another limitation is that participation in the study was voluntary; thus,
there was the possibility of selection bias. In addition, the in-person questionnaires seem to be more accurate and reliable than
the on-line questionnaires. However, in order to minimize the physical contact, we selected the on-line questionnaires.

The prevalence of anxiety and mental health issues in pregnant health care workers is comparatively high in the COVID-19 era.
Based on the results of the current study, it is crucial to pay more attention to the mental health of the pregnant health care
workers during COVID-19 pandemic. Rapidly increasing the number of cases, shortage of facilities and medical staff, and not
having information about the effects of COVID‐19 on pregnancy and their fetus are the most crucial factors associated with the
development of COVID-19 related anxiety and mental health problems in pregnant health care workers.

Conclusions
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According to the results of the current study, over 25% of the pregnant health care workers have moderate to severe COVID-19
related anxiety; so it is crucial for policymakers to focus on the mental health of the pregnant health care workers during COVID-
19 pandemic. This study has major implications on health care practice. Further studies are needed to draw a clear picture of
mental health problems among PHCW.
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