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Abstract

Coronavirus disease 2019 (COVID-19) is rapidly spreading worldwide, with a staggering number of cases and deaths.
However, available data on the psychological impacts of COVID-19 on pregnant women are limited. The purposes of
this study were to assess the prevalence of psychiatric symptoms among pregnant women, and to compare them
with non-pregnant women. From February 28 to March 12, 2020, a cross-sectional study of pregnant and non-
pregnant women was performed in China. The online questionnaire was used to collect information of participants.
The mental health status was assessed by patient health questionnaire, generalized anxiety disorder scale, insomnia
severity index, somatization subscale of the symptom checklist 90, and post-traumatic stress disorder (PTSD) checklist-
5. Totally, 859 respondents were enrolled, including 544 pregnant women and 315 non-pregnant women. In this
study, 5.3%, 6.8%, 2.4%, 2.6%, and 0.9% of pregnant women were identified to have symptoms of depression, anxiety,
physical discomfort, insomnia, and PTSD, respectively. However, the corresponding prevalence rates among non-
pregnant women were 17.5%, 17.5%, 2.5%, 54%, 5.7%, respectively. After adjusting for other covariates, we observed
that pregnancy was associated a reduced risk of symptoms of depression (OR = 0.23; 95% Cl: 0.12-0.45), anxiety (OR =
0.26; 95% Cl: 0.16-0.42), insomnia (OR =0.19; 95% Cl: 0.06-0.58), and PTSD (OR = 0.15; 95% Cl: 0.04-0.53) during the
COVID-19 epidemic. Our results indicate that during the COVID-19 epidemic in China, pregnant women have an
advantage of facing mental problems caused by COVID-19, showing fewer depression, anxiety, insomnia, and PTSD

symptoms than non-pregnant women.

Introduction

In December 2019, unexplained pneumonia occurred in
Wuhan, China and then became an epidemic. Now it is
well-known as the 2019 coronavirus disease (COVID-19)
epidemic, which is spreading rapidly around the world,
causing a high incidence and heavy economic burden?.
On January 7, 2020, the novel coronavirus was identified
as the pathogen of the epidemic by genome sequencing®.
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Due to the rapid spread of the epidemic in many coun-
tries, the Emergency Committee of the World Health
Organization (WHO) called an emergency meeting on 30
January, declaring the novel coronavirus 2019 (SARS-
CoV-2) epidemic as a Public Health Emergency of
International Concern (PHEIC)*. Subsequently, the WHO
officially named COVID-19 on February 11°. Moreover,
accumulating evidence has shown that person-to-person
transmission has occurred between close contacts®’.
According to the official website of the Chinese National
Health Commission, as of February 28, 2020, China had
79,251 confirmed cases and 2835 deaths, with a fatality
rate of 3.6%".
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As a major public health emergency, the COVID-19
outbreak not only poses a great threat to human life’, but
also has a significant psychological impact on public
health'®. Wang et al. reported that 53.8% of the general
public rated the psychological impact as moderate to
severe''. Yang et al. conducted a survey of 396 teenagers
aged 8-18 years during epidemic period, and found that
22.0% of them had anxiety disorders and 10.4% had severe
depressive symptoms'?. Lai et al. investigated 1257 heath
care workers from fever clinics or hospital wards in China
during the COVID-19 outbreak, and found that a con-
siderable number of them had symptoms of depression,
anxiety, insomnia, and distress'>. However, to our best
knowledge, no research has focused on the psychological
impact of COVID-19 epidemic on pregnancy women.
Previous studies have shown that pregnancy women who
bear significantly psychological burden are more likely to
develop mental disorders and impaired social function in
the future’*'®. Further, the mental problems during preg-
nancy can also adversely affect the cognitive, emotional, and
physical development of children'®™*®, Therefore, more
attentions should be paid to the mental health of this special
population. Moreover, pregnant women are at high risk of
SARS-CoV-2 infection due to suppression of immune sys-
tem functions'. During the COVID-19 epidemic, it is dif-
ficult for pregnant women to receive routine prenatal
examinations or delivery, which may further increase the
psychological burden of pregnant women.

Recently, a retrospective review reported nine pregnant
women contracted COVID-19 pneumonia in late preg-
nancy, and showed that almost half of patients (4/9) had
preterm birth*, similar to previous studies that pregnant
women infected with severe acute respiratory syndrome
coronavirus (SARS-CoV) or middle east respiratory syn-
drome coronavirus (MERS-CoV) had an increased risk of
adverse pregnancy outcomes, including preterm birth and
neonatal death?*2, Therefore, during COVID-19 epi-
demic, pregnant women may face greater psychological
pressure and more complicated psychological problems.

We conducted this mental health survey among preg-
nant and non-pregnant women in China during the
COVID-19 outbreak to assess the prevalence of depres-
sion, anxiety, physical discomfort, insomnia, post-
traumatic stress disorder (PTSD) in both groups, and to
explore whether pregnant women have more serious
mental symptoms than non-pregnant women.

Materials and methods
Study design and participants

A cross-sectional survey was performed to assess the
psychological status of pregnant and non-pregnant
women in several Maternal and Child Health Hospitals
in Beijing during the epidemic of COVID-19. As the
Chinese government requires the general public to stay at
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home, our study adopted anonymous online surveys to
collect data. The link to the survey was disseminated
through social networks and through notifications from
the maternal and child health hospitals. The notice
required participants to be pregnant or non-pregnant
women of childbearing age. Pregnant and non-pregnant
women were invited electronically through the widely
used social media app Wechat (WeChat, Tencent Inc,
China). Because the notifications were spread through the
maternal and child health hospitals, and pregnant women
paid close attention to the health of their fetuses, they had
received antenatal check-ups on time. Therefore, during
the COVID-19 epidemic, they may pay more attention to
hospital information than non-pregnant women, resulting
in more pregnant women participating in the study.
Data collection was completed during February
28—March 12, 2020. The present study was approved by the
Institutional Review Board of the Institute of Psychology,
Chinese Academy of Sciences. All participants provided the
informed consent before participating in the study.

Data collection

The structured questionnaire was used to collect socio-
demographic data, mental health information, and addi-
tional information about COVID-19. Socio-demographic
data included age, nationality, marital status, occupation,
education, height, weight, place of residence, smoking and
drinking, annual family income and history of chronic
diseases. In addition, respondents were asked to answer
whether they followed the epidemic information every
day, and whether any of their relatives or friends were
infected with COVID-19. The mental health status of the
participants was assessed by the Chinese version of var-
ious scales, including the patient health questionnaire
(PHQ-9), generalized anxiety disorder scale (GAD-7),
insomnia severity index (ISI), somatization subscale of the
symptom checklist 90 (SCL-90), and post-traumatic stress
disorder checklist-5 (PCL-5).

Depression

Our study used PHQ-9 to measure depressive symp-
toms. Each PHQ-9 question asks the respondents how
many days they have experienced depressive symptoms in
the past two weeks. The scores for each item are as fol-
lows: 0 point (not at all), 1 point (a few days), 2 points
(more than half the days), and 3 points (almost every day).
The total score of PHQ-9 ranges from 0 to 27 and is used
to identify women who meet the criteria for depressive
symptoms. The validity and reliability of the Chinese
version of PHQ-9 were reported, with a sensitivity of 0.89
and a specificity of 0.97>>. The Cronbach’s alpha value of
this study was 0.87. In this study, women with a PHQ-9
score of more than 10 were considered to have depressive
symptoms.
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Anxiety

The GAD-7 was used to assess the anxiety level of
participants. GAD-7 has 7 items, and each item is scored
on a 4-point scale ranging from 0 to 3. The total score
ranges from O to 21, and the higher score reflects the
increased risk of GAD. GAD-7 has been previously vali-
dated among pregnant Chinese women®*, Participants
have anxiety symptoms with a cutoff of 7 or higher**. In
this study, the Cronbach’ s alpha value was 0.93.

Somatic symptoms

The SCL-90 somatization subscale was applied to
measure the severity of somatic symptoms. The relia-
bility and validity of the Chinese version of the SCL-90
have been established in previous studies®. It has 12
items, mainly reflecting the subjective physical dis-
comfort over the past week. Each question is rated on a
5-point Likert scale. The total score of the subscale is
between 12 and 60. An individual with a cutoff of 36 or
higher indicates that he or she has obvious somatic
symptoms. In this study, the Cronbach’s alpha coeffi-
cient of the scale was 0.94.

Insomnia

Insomnia was assessed by the Chinese version of the 7-
item ISL. Participants were asked to answer these ques-
tions on a 5-point scale, with a score range of 0—4. The
total score ranges from 0 to 28. A cutoff of 15 or higher
indicates insomnia symptoms. The tool has been proven
to have good reliability and validity®®. In this study, the
Cronbach’s alpha coefficient of this scale was 0.93.

Post-traumatic stress disorder (PTSD)

PTSD was evaluated by using the PTSD Checklist-5
(PCL-5). PCL-5 includes 20 items that reflect the stan-
dards of Diagnostic and Statistical Manual of Mental
Disorders (DSM-1V). Participants were asked how trou-
bled they were with each item in the past month, on a 0—4
Likert scale. The total score ranges from 0 to 80, and a
score of 33 or higher indicates the presence of PTSD. In
this study, the Cronbach’s alpha value was 0.96.

Statistical analysis

Continuous variables were expressed as mean + stan-
dard deviation (SD) and compared using Student’s ¢-tests.
Due to non-normal distributions, the scores of the 5
measurement scales were expressed as the median of
interquartile ranges (IQRs), and the difference in symp-
tom scores between the two groups was compared by
Mann—Whitney U test. Categorical data was expressed as
a percentage and compared by chi-square test. Multi-
variable logistical regression was used to measure the
independent association between pregnancy and mental
health status. Statistical significance was evaluated at 5%
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level (two-tailed test). All analyses were performed using
SPSS software version 18.0 (SPSS, Chicago, IL, USA).

Results
Characteristics of study population

Totally, we received 873 completed questionnaires, and
14 respondents with a diagnosis of mental illness were
excluded from this study. Finally, 859 women (544 preg-
nant and 315 non-pregnant women) were included in the
analysis. They were from 41 cities in China. Since the link
to the survey was spread through social networks and
through notifications from several maternal and child
health hospitals in Beijing, three quarters of them came
from Beijing. However, due to the traditional Chinese
festival “Spring Festival” at the end of January, most of
outsiders had left Beijing to be reunited with their
families. Some people also participated in this study
through the Internet link disseminated by the hospitals,
resulting in our subjects coming from 40 cities in China
except for Beijing. In addition, the participants had an age
range of 20—47 years, with Han nationality accounting for
92.1%, and the married rate of 93.2%.

Table 1 compares the socio-demographic and behavior
characteristics of pregnant and non-pregnant women.
Pregnant women were more likely to be younger, get
married, have higher weight and body mass index (BMI)
and have a job than non-pregnant women. On the con-
trary, non-pregnant women had a higher proportion of
current smokers, drinkers, and low family incomes than
pregnant women. In addition, the proportion of pregnant
women suffering from chronic diseases was significantly
higher than that of non-pregnant women. However, there
was no significant difference between pregnant and non-
pregnant women in terms of nationality, education,
height, and attention to epidemic information.

Scores of measurements of psychiatric symptoms among
pregnant and non-pregnant women

The median (IQR) scores of PHQ-9, GAD-7, SCL-90
somatization subscale, ISI, and PCL-5 in pregnant women
were 2.0 (0.0-7.0), 0.0 (0.0-5.0), 15.0 (13.0-17.0), 2.0
(0.0-6.0), and 1.0 (0.0-5.0), respectively (Table 2). The
corresponding median (IQR) scores of non-pregnant
women were 3.0 (0.0-7.0), 2.0 (0.0-5.0), 15.0
(13.0-18.0), 3.0 (0.0-7.0) and 5.0 (1.0-14.0), respectively.
Compared with non-pregnant women, pregnant women
had lower scores of symptoms of depression, anxiety, and
PTSD (all p <0.05). However, there was no significant
difference in SCL-90 somatic symptoms and insomnia
symptoms between the two groups.

In addition, we analyzed the relationships between social-
demographic factors (education, income, job occupation)
and the scores of psychiatric conditions in the pregnant
group, non-pregnant group, and the whole participants.
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Table 1 Comparison of demographic and behavior
characteristics of participators.
Characteristics Control Pregnancy t/x* p-value

(n=315) women

(n=544)

Age (years) 354+57 31.1+£39 1204 <0.001
Han nationality 292 (92.7) 499 (91.7) 026 0612
Married 263 (83.5) 538 (98.9) 7519  <0.001
Educational level 093 0052
(years)
High school and 51 (162) 57 (10.5)
below
College 214 (67.9) 396 (72.8)
Bachelor or above 50 (15.9) 91 (16.7)
Height (cm) 163.0£5.0 1627 £5.1 098 0328
Weight (kg) 588+83 67.0+108 1233 <0.001
BMI 221+£29 253+40 1346 <0.001
Employed 214 (67.9) 408 (75.0) 498 0026
Smoking status (%) 3839 <0.001
Nonsmoker 301 (95.6) 510 (93.8)
Ex-smoker 3(1.0) 34 (6.3)
Current smokers 11 (3.5) 0 (0.0
Drinking status (%) 8126 <0.001
Nonalcohol 249 (79.0) 485 (89.2)
Abstainer 10 (3.2) 50 (9.2)
Drinker 56 (17.8) 9 (1.7)
Income 930 0010
<8 89 (283) 105 (19.3)
8-30 171 (54.3) 326 (59.9)
>30 55(17.5) 113 (20.8)
Chronic diseases 50 (15.9) 120 (22.1) 481 0028
Focusing on 278 (88.3) 456 (83.8) 315 0076
epidemic

BMI body mass index.

However, there was no significant difference between these
social-demographic factors and the scores of psychiatric
conditions except for the scores of somatization symptoms
among the participants with different education levels and
occupations in the whole participants.

Comparison of prevalence of psychiatric symptoms among
pregnant and non-pregnant women

Among the 315 non-pregnant women, 17.5% (55/315)
had depression symptoms and 17.5% (55/315) had anxiety
symptoms, which were significantly higher than those of
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pregnant women (5.3% and 6.8%, respectively; both p <
0.05). Moreover, insomnia (5.4% vs. 2.6%, p <0.05) and
PTSD (5.7% vs. 0.9%, p <0.05) were more common in
non-pregnant women than those in pregnant women.
However, there was no significant difference in somatic
symptoms between the two groups (2.5% vs. 2.4%, p >
0.05). After adjusting other covariables with statistical
significance in univariate analysis, including age, married
status, weight, BMI, employment, smoking, drinking,
annul family income, and history of chronic diseases, we
observed that pregnancy was associated with a reduced
risk of depression (OR=0.23; 95% CI: 0.12-0.45; p<
0.001), anxiety (OR = 0.26; 95% CI: 0.16-0.42; p < 0.001),
insomnia (OR =0.19; 95% CI: 0.06—0.58; p = 0.003) and
PTSD (OR = 0.15; 95% CL: 0.04—0.53; p = 0.003) (Table 3).
However, after adjusting for other variables, there was no
significant difference in the prevalence of somatic symp-
toms between the two groups.

Discussion

To the best of our knowledge, this study is the first
investigation to assess and compare the prevalence of
psychiatric symptoms including depression, anxiety,
somatic symptoms, insomnia, and PTSD between preg-
nant and non-pregnant women during COVID-19 epi-
demic. Interestingly, our study showed that pregnant
women had fewer psychiatric symptoms including
depression, anxiety, insomnia, and PTSD than non-
pregnant women.

In the current study, a small percentage of pregnant
women displayed symptoms of depression, anxiety, phy-
sical discomfort, insomnia, and PTSD during the COVID-
19 epidemic. However, a study by Hawryluck et al.
showed that the detection rates of depressive symptoms
and PTSD were 31.2% and 28.9%’, respectively, during
the epidemic of severe acute respiratory syndrome (SARS)
in 2003, which were significantly higher than our survey
results in this study. Compared with COVID-19, more
serious psychological effects may be attributed to higher
mortality of SARS. Moreover, the Chinese government
has taken many effective measures to control the further
spread of the epidemic, such as city closure, traffic con-
trol, and self-isolation, which have enhanced public con-
fidence in winning the fight against the epidemic. A study
recently published by Lai et al. showed that 50.4%, 44.6%,
34.0%, and 71.5% of medical staffs reported symptoms of
depression, anxiety, insomnia, and distress, respectively?.
Another study by Wang et al. reported that 16.5% of the
respondents had moderate to severe depressive symp-
toms, 28.8% had moderate to severe anxiety symptoms,
and 8.1% had moderate to severe stress levels''. The
reported prevalence rate was significantly higher than that
in our current study. The differences in prevalence esti-
mates may be explained by the variation of the study



Zhou et al. Translational Psychiatry (2020)10:319 Page 5 of 7
Table 2 Scores of measurements of psychiatric symptoms among participators.

Scales Control (n =315) Pregnancy women (n = 544) p-value
PHQ-9, depression symptoms 3.0 (0.0-7.0) 2.0 (0.0-7.0) <0.001
GAD-7, anxiety symptoms 2.0 (0.0-5.0) 0.0 (0.0-5.0) <0.001
Somatization subscale of SCL-90, somatic symptoms 15.0 (13.0-18.0) 15.0 (13.0-17.0) 0.364
ISI, insomnia symptoms 3.0 (0.0-7.0) 2.0 (0.0-6.0) 0358
PCL-5, PTSD symptoms 50 (1.0-14.0) 1.0 (0.0-5.0) <0.001

PHQ-9 patient health questionnaire, GAD-7 generalized anxiety disorder, SCL-90 symptom checklist 90, IS/ insomnia severity index, PCL-5 post-traumatic stress disorder

checklist-5.

Table 3 Comparison of psychiatric symptoms among pregnant and non-pregnant women.

Outcomes Control (n=315) Pregnancy women (n = 544) OR (95% ClI) p-value"k
Depression* 55 (17.5) 29 (5.3) 0.23 (0.12-045) <0.001
Anxiety disorder” 55(17.5) 37 (6.8) 0.26 (0.16-0.42) <0.001
Somatic symptoms 8 (2.5) 13 (24) 0.57 (0.17-1.89) 0.359
Insomnia’ 17 (54) 14 (2.6) 0.19 (0.06-0.58) 0.003
PTSD 18 (5.7) 5(09) 0.15 (0.04-0.53) 0.003

PTSD post-traumatic stress disorder.

P <0.05 in chi-square tests. *Adjusting age, marital status, weight, BMI, employment status, smoking status, drinking status, family annul income, chronic diseases.

population and the different epidemic stages. Lai et al.’s
study focused on medical health workers in fever clinics
or hospital wards that received and treated COVID-19
infected patients, because their frequent contact with
COVID-19 patients increased the risk of infection, leading
to more serious mental problemsls. On 23 January, 2020,
Wuhan, as the origin of the epidemic in China,
announced that it was closed, and the first-level public
health emergency response was adopted in most pro-
vinces and cities. Wang et al. performed the survey on the
initial stage of the epidemic, during 31 January to 2 Feb-
ruary 2020, with daily surge of cases. The sudden out-
break of the epidemic made people feel fear and anxiety.
However, our study was conducted from February 28 to
March 12, 2020. This survey period corresponded to the
reducing stage after the maximum point of the COVID-19
epidemic outbreak in China, and increasing people cured
and disclosure of information on COVID-19 may alleviate
the negative emotion among public.

Another finding of our study was that pregnant women
had fewer psychiatric symptoms including depression,
anxiety, insomnia, and PTSD than non-pregnant women.
Similar results have been reported in previous studies. For
example, Mota et al. reported that pregnant women were
less likely to have depression than non-pregnant
women®®, Stampfel et al. found that pregnant women
had a decreased risk of PTSD compared with non-
pregnant women in the Hispanic and black populations®.

However, Leach et al. reported that the levels of depres-
sion, anxiety, and stress of pregnant and non-pregnant
women were similar*’. In addition, contrary findings have
been reported. For example, Adewuya et al. reported that
anxiety disorders were more common among pregnant
women (39.0% vs. 16.3%) than non-pregnant women®',
which was confirmed by Uguz et al. **. This discrepancy
in results may be due to differences in the study popu-
lation, diagnostic tool and criteria, and the impact of the
COVID-19 epidemic. Compared with pregnant women,
non-pregnant women may have fewer opportunities to
keep in touch with medical staff, and are more dis-
appointed with limited activities because of self-isolation.

As for the decreased risk of psychological effects on
pregnant women, there may be several reasons. First,
pregnant women decided to become pregnant when they
had better mental health and financial situation. There-
fore, they had better health mental condition than non-
pregnant women. Second, pregnant women, as the focus
of family attention, may obtain more emotional support
from family members during COVID-19 epidemic. Third,
increased contact with medical workers can provide
support and decrease stress symptoms. Fourth, pregnant
women reduce the processing of chemosensory anxiety
signals, thereby reducing the perception of anxiety®. In
addition, there is accumulating evidences that elevated
hormone levels during pregnancy reduced the symptoms
of PTSD*.
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This study has several limitations. The first limitation is
that our study is a cross-sectional survey and lacks long-
itudinal follow-up, which prevents us from exploring its
impact on pregnancy outcomes. Therefore, the long-term
psychological impact on this population is worth further
investigation. Second, most participants were from Beij-
ing, limiting the generalization of our findings to other
regions. Third, our study did not collect data on psy-
chological interventions for pregnant women, because
hospitals can provide pregnant women with online health
lecture on depression and anxiety, which may affect our
results to a certain extent.

Conclusion

Current study indicates that during the COVID-19
epidemic in China, pregnant women had a reduced risk of
depression, anxiety, insomnia, and PTSD. However, these
symptoms were more common among non-pregnant
women of childbearing age, and the mental health of non-
pregnant women was even more important than that of
pregnant women. Our findings contribute to rationally
allocate medical resources, and establish targeted psy-
chological interventions for women of childbearing age to
improve mental health during the COVID-19 epidemic.
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