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Abstract
Purpose  To evaluate the anxiety and depression in pregnant women in China, and its influencing factors during the corona 
virus disease 2019 (COVID-19) pandemic.
Methods  From February 22 to February 27, a questionnaire survey was conducted on 156 pregnant women, including 
demographic characteristics, a self-rating anxiety scale (SAS), and a self-depression rating scale (SDS).
Results  A total of 13 non-homologous end-joining (8.3%, 13/156) patients were anxious, 79 patients (50.6%, 79/156) were 
depressed, and 13 patients (8.3%, 13/156) suffered from both anxiety and depression. The SAS score of pregnant women 
was 40.55 ± 6.09, and the SDS score was 50.42 ± 11.64. For the SAS score, only 8.3% of all patients (13/156) were in a 
light anxiety state. For the SDS score, 46.79% (73/156) of patients was normal, 23.72% of patients (37/156) showed mild 
depression, 22.44% (35/156) showed moderate depression, and 4.49% (7/156) showed severe depression. No significant 
changes were observed in SAS and SDS scores between patients from different regions within China, health state, gestational 
week, educational background, and living condition (P > 0.05). Moreover, no significant differences were observed between 
diagnosed/suspected patients and the normal control group (P > 0.05), and between pregnant women in Wuhan compared 
to other regions (P > 0.05).
Conclusion  During the COVID-19 epidemic, the anxiety level of pregnant women was the same as that before the epidemic, 
while the level of depression was significantly higher. Pregnant women who lived in Wuhan, the epicenter of the epidemic, 
were not more anxious or depressed compared to pregnant women in other regions during the COVID-19 epidemic. Fur-
thermore, the mental health status of pregnant women with COVID-19 was not more severe.
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Introduction

Corona virus disease 2019 (COVID-19), which has strong 
infectivity and severe pathogenicity [1], first broke out in 
Wuhan, China in December 2019, and has been a threat 
to the health of the people all over the world. It has since 
affected over 180 countries and had a major outbreak 
in many countries, such as Italy, the United Kingdom, 
Spain, France, Russia, South Korea, Iran, Brazil, India, 
the United States, and more [2]. Until August 24, 2020, 
a cumulative total of over 23 million cases and 800 000 
COVID-19 related deaths have been reported.[3].

Wuhan, the capital of the Hubei Province, has close 
links with surrounding cities by countless traffic lines, 
and has been considered the center of the first stage of 
the COVID-19 epidemic in China. On January 22, 2020, 
Wuhan locked down the entire city, and adopted a series of 
strict restrictions to prevent the further spread of COVID-
19. Restrictions included closing inter-city transporta-
tion and intra-city public transportation, restricting free 
access outside communities, and recommending everyone 
to stay at home. Other cities in the Hubei Province gradu-
ally adopted the same restrictions as Wuhan, and the other 
provinces adopted relatively mild restrictions. In China, 
about 60.8% of confirmed cases were located in Wuhan 
and 82.4% were located in the Hubei Province [2]. Since 
January 27, 2020, the number of new cases per day was 
over 1000, and on February 12, it reached the peak and at 
least 15,152 cases were confirmed. Since February 22, the 
number of cases had never been more than 648 [2]. From 
March 6, the number of confirmed cases started to drop 
below 100 [2].

An epidemic may cause psychological pressure on 
pregnant women living in the epidemic area. From pre-
vious studies on severe acute respiratory syndrome 
(SARS), which is related to COVID-19, pregnant women 
were more likely to have an adverse pregnancy outcome 
when compared to women who were not pregnant [4–8]. 
Therefore, it is thought that pregnant women are more 
susceptible to COVID-19 than the general population and 
deserve more attention. During the COVID-19 pandemic, 
a series of restrictions have been taken in China, espe-
cially in Wuhan, the center of the outbreak. Therefore, it 
may make be difficult for pregnant women to receive rou-
tine obstetric examinations, and the treatment of pregnant 
women with COVID-19 may be complicated. Considering 
the above-mentioned factors, COVID-19 may likely affect 
the mental health of pregnant women. Until now, many 
other studies presented conflicting conclusions about the 
overall increase or non-increasing incidence of post-trau-
matic stress disorder caused by depression and different 
disasters [9–12]. In a recently published cross-sectional 

study, it was found that compared with women who were 
hospitalized before the COVID-19 pandemic, women who 
were hospitalized in high-risk pregnancy wards during 
the strict quarantine period of COVID-19 did not show 
an increased risk of depression [13]. This study was car-
ried out to investigate the mental health status of pregnant 
women in China during the COVID-19 pandemic.

Methods

Recruitment and participants

The main participants of this study were pregnant women 
in China. To compare the mental health status of preg-
nant women in different regions within China during the 
COVID-19 pandemic, questionnaires in Wuhan, other cities 
of the Hubei province, and other provinces in China were 
collected. This study was approved by the Medical Ethics 
Committee of Tongji Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, 
China (Approval number: TJ-IRB20200323).

Study design

Questionnaires about mental health were designed, and 
included questions about background of the pregnant 
woman, including age, educational background, current 
gestational weeks, themselves or family being infected by 
COVID-19, region (in Wuhan, in Hubei but not Wuhan, 
in China but not in the Hubei province), living conditions 
(alone or not). Then, pregnant volunteers were asked to fin-
ish the SAS scares (self-rating anxiety scale [14]) and SDS 
scares (self-rating depression scale [15]) based on their 
recent feelings. SAS and SDS scares are widely used for 
assessing an individual’s mental state, were designed by 
Zung et al. and recommended by the United States Depart-
ment of Education, Health, and Welfare [14–17]. Both the 
SAS and SDS scale included 20 questions about psychotic 
emotional symptoms, psychomotor disturbance, somatic 
disorder, and mental disorders of anxiety or depression. For 
answering each question, volunteers select the option that 
best describes their mental state. Each question is scored on 
a Likert-type scale of 1–4 or reverse scoring (“a little of the 
time”, “some of the time,” “a good part of the time”, and 
“most of the time”). The raw total scores were obtained by 
summarizing the total scores of the 20 questions, and were 
converted to percentile standard scores. Both the SAS and 
SDS scales are shown in supplementary Table 1 and sup-
plementary Table 2.

The questionnaires on mental health were issued through 
the online WeChat platform from February 22 to Febru-
ary 27. In addition, partial questionnaires were distributed 
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by doctors working in the fever ward or fever clinic with 
a QR code to the workplace. Researchers introduced the 
significance of the survey and guided subjects to complete 
the questions that were difficult to understand. All subjects 
orally agreed to participate in the study before complet-
ing the questionnaire. The questionnaire was designed and 
published on the Questionnaire website (https​://www.wjx.
cn), and the original data was available on this website (ID: 
59,179,377). Data was collected by Chao Lu, Dajian Huang, 
and Dandan Cui, and were analyzed by Runan Hu.

After being informed of the sponsors, study purpose, 
method of participation, and the anonymous way of par-
ticipating in the questionnaire, the first question asked the 
patient’s their willingness to participate in the study: “Are 
you willing to participate in the study and cooperate with 
the completion of this Survey?” (a) Yes, please continue 
the survey. (b) No.Subjects who agreed to participate in the 
study continued and completed the study.

No private information, such as name and street address 
was collected. In addition, no blood samples, tissues, cells, 
and other biological materials were collected. For all sub-
jects, the results were obtained after they completed the 
questionnaire. All subjects were informed that their answers 
would be used for publishing purposes.

In total, 156 subjects agreed to participate in the study, 
and finished the questionnaires, and all questionnaires were 
completed. Among them, there were 101 questionnaires 
from pregnant women in Wuhan; 26 questionnaires from 
other cities of the Hubei province, except Wuhan; and 26 
questionnaires from other provinces in China, except Hubei. 
Furthermore, there were 11 cases of pregnant women with 
COVID-19 and 1 suspicious case, whose nucleic acid test 
was negative but the CT lung screening showed a possible 
infection.

Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) Pregnant women in 
China; (2) Pregnant women who are willing to complete 
the survey; (3) Pregnant women who agreed to participate 
in this study.

Exclusion criteria were as follows: (1) Women who were 
not pregnant; (2) Women who had a spontaneous abortion or 
embryonic abortion during the time of the study; (3) Preg-
nancy with severe complications; (4) Women who were 
diagnosed with a mental illness before pregnancy.

Outcome measures

The main outcome measures of the study included the SAS 
and SDS score. If the SAS or SDS score was less than or 
equal to 50, the volunteer would be defined as “normal”. 
The secondary outcome measures included age, educational 

background, region (in Wuhan, in Hubei but not Wuhan, in 
China but not in the Hubei province), and gestational week.

Sample size calculation

In a previous study, it was shown that the incidence of anxi-
ety and depression in Chinese women during pregnancy 
was 10% and 3.5%, respectively [18]. A 10% increase in the 
incidence of anxiety and depression during pregnancy was 
defined as a significant increase in the probability of anxiety 
or depression during the COVID-19 epidemic. The sample 
sizes of anxiety and depression were calculated separately, 
and the larger size was taken as the sample size for this 
study. The calculated sample size was 95. Therefore, and 
considering that about 5% of questionnaires may be invalid, 
a total of 100 questionnaires were collected from pregnant 
women in Wuhan. Furthermore, 25 questionnaires from non-
Wuhan cities in the Hubei Province and 25 questionnaires 
from non-Hubei provinces served as control.

Statistical methods

Data was analyzed by SPSS 25.0 software. Categorical vari-
ables were presented in frequencies and continuous variables 
that showed a normal distribution were presented as the 
mean ± SD. When compared, paired samples t test, ANOVA, 
or Mann–Whitney U test was used to analyze the continuous 
indexes and the tests were two-sided, and the Chi square 
test was used to analyze categorical variables. P < 0.05 was 
considered statistically significant.

Results

General characteristics

Age, region, health state, gestational week, educational 
background, and living condition are shown in Table 1. 
The psychological susceptibility and the mood of pregnant 
women changes from the first trimester to the postpartum 
period. The distribution of the gestational weeks in the three 
different trimesters is shown in Table 2.

SAS and SDS scores

No significant changes were observed in SAS and SDS 
scores in different ages, regions, health states, gestational 
weeks, educational background, and living conditions 
(P > 0.05, Table 1).

There were 79 cases (50.6%, 79/156) of pregnant women 
with psychological health problem, of which 13 (8.3%, 
13/156) suffered from anxiety, 79 patients (50.6%, 79/156) 
suffered from depression, and 13 patients (8.3%, 13/156) 

https://www.wjx.cn
https://www.wjx.cn
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suffered from both anxiety and depression. The SAS score of 
the 156 subjects was 40.5513 ± 6.09, and the SDS score was 
50.42 ± 11.64. For the SAS score, 91.67% (143/156) of the 
subjects were healthy individuals, while 8.3% (13/156) of 
the subjects were in a state of light anxiety. In the SDS score, 
46.79% (73/156) of the subjects were healthy individuals, 
23.72% (37/156) of patients suffered from a mild depres-
sion, 22.44% (35/156) of patients suffered from a moderate 
depression, and 4.49% (7/156) of patients suffered from a 
severe depression (Table 3).

Diagnosed/suspected patients with COVID-19 did not 
experience more severe anxiety or depression than individu-
als in the healthy control group (P > 0.05, Table 3). In addi-
tion, pregnant women in Wuhan did not experience more 

Table 1   SAS and SDS scores of pregnant women under different demographic characteristics

Item n SAS score F/t value P value SDS score F/t value P value

Age (year)
 20–25 4 33.75 ± 3.20 3.029  > 0.05 32.75 ± 11.38 1.369  > 0.05
 26–30 91 40.37 ± 5.71 40.51 ± 8.96
 31–50 61 41.26 ± 6.54 40.57 ± 9.64

Region
 Wuhan 104 40.50 ± 5.93 0.27  > 0.05 40.34 ± 9.24 0.24  > 0.05
 Hubei except Wuhan 26 40.50 ± 5.34 39.42 ± 9.05
 Not in Hubei 26 40.80 ± 7.48 40.33 ± 9.31

Health state
 Diagnosed/suspected 11 39.45 ± 9.05 – 0.426  > 0.05 38.36 ± 11.21  − 0.727  > 0.05
 Health 145 40.63 ± 5.84 40.48 ± 9.18

Gestational week
 0 ~ 12 week 36 41.58 ± 6.44 0.727  > 0.05 42.69 ± 10.47 1.974  > 0.05
 13 ~ 24 week 46 40.48 ± 6.44 38.61 ± 9.06
 25 ~ 40 week 74 40.09 ± 5.70 40.26 ± 8.74

Educational background
 High school/special secondary school 23 40.83 ± 4.06 1.149  > 0.05 41.78 ± 7.78 0.885  > 0.05
 Bachelor degree/College degree 97 41.09 ± 6.84 40.62 ± 10.14
 Master 23 39.04 ± 4.15 39.70 ± 8.14
 Doctor 13 38.69 ± 5.66 36.77 ± 6.72

Live alone or not
 Alone 20 40.05 ± 7.07 – 0.393  > 0.05 41.20 ± 9.74 0.445  > 0.05
 Not alone 136 40.62 ± 5.96 40.21 ± 9.28

Table 2   Distribution of women 
at different gestational week in 
different region

Item n

Wuhan
 0 ~ 12 week 24
 13 ~ 24 week 25
 25 ~ 40 week 55

Hubei except Wuhan
 0 ~ 12 week 6
 13 ~ 24 week 11
 25 ~ 40 week 9

Not in Hubei
 0 ~ 12 week 6
 13 ~ 24 week 10
 25 ~ 40 week 10

Table 3   The comparison of 
mental health of pregnant 
women with or without 
COVID-19

Item SAS SDS

Normal Light Normal light Medium Heavy

Diagnosed/sus-
pected

10 1 7 1 2 1

Health 133 12 70 36 33 6
Total 143 13 77 37 35 7
χ2 value 0.009 2.211
P value  > 0.05  > 0.05
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severe anxiety or depression compared to pregnant women 
in non-Wuhan regions (P > 0.05, Table 4).

Discussion

Anxiety and depression is common in pregnant women. 
The detection rate of anxiety and depression varies in dif-
ferent countries and regions [19]. In general, about 4–15% 
of pregnant women show symptoms of depression during 
pregnancy, 5–13% of pregnant women have anxiety symp-
toms, and in 0.9–3.8% of pregnant women depression and 
anxiety coexist [20]. According to the recent Chinese lit-
erature, during pregnancy, the level of anxiety in pregnant 
women accounts for 8.5–11.9%, and the level of depression 
accounts for 3.5–8.2% [18, 21, 22]. According to our find-
ings, the proportion of anxiety among pregnant women in 
China during the epidemic was 8.3%, while the proportion 
of depression was 50.6%. Furthermore, the proportion of 
moderate to severe depression reached 26.93%. Thus, dur-
ing the COVID-19 epidemic, the anxiety level of pregnant 
women was the same as that before the epidemic, while the 
level of depression was significantly higher.

COVID-19 patients had a high level of post-traumatic 
stress symptoms (PTSS) and a significantly higher level of 
depressive symptoms, while the general public had higher 
levels of anxiety and depression compared to before the 
COVID-19 epidemic, thereby indicating that the effects of 
the epidemic on the mental state are more apparent in mak-
ing people depressed [23]. Moreover, in previous studies, 
it was suggested that the impact of depression during preg-
nancy was greater than that of anxiety [19]. Depression dur-
ing pregnancy was not only associated with premature birth 
[24], but also increased the risk of low birth weight [25]. 
From the perspective of etiology, prenatal depression had a 
stronger impact on a low birth weight than on preterm birth 
[26]. Therefore, attention should be paid to the mental health 
of pregnant women, no exception during the COVID-19 epi-
demic, especially depression, and psychological counseling 
should be conducted in a timely manner.

It is generally thought that anxiety and depression are 
closely related, and many factors that can cause anxiety may 
also cause depression [19]. In terms of sociopsychological 
factors, stress and social support are the two factors with 

the greatest impact on pregnant women [19]. The occur-
rence of anxiety and depression in pregnant women is sig-
nificantly related to stress [27], and pregnant women with a 
low social support system are more likely to develop anxiety 
and depression during pregnancy [28].

The factors affecting anxiety and depression are diverse 
and complex. Our results showed that part of the causes 
of depression and anxiety may be independent factors. In 
previous studies, it was shown that anxiety was linked to 
increased engagement in threat-avoidance behaviors, and 
that depression was associated with reduced engagement 
in reward-seeking behaviors [29, 30]. When the question-
naires were issued, the epidemic in China was in a stable 
period, more than a month after the temporarily shut down 
of Wuhan. At that time, the number of newly diagnosed 
cases in China gradually decreased, while the number of 
patients cured gradually increased. News reports during the 
epidemic showed China’s high consideration and dedication 
to control COVID-19, and news reports mentioned the suc-
cessful delivery of pregnant women with COVID-19 [31]. In 
addition, during the outbreak, family members of pregnant 
women were at home, which may increase the time spent 
with pregnant woman and increase social support.

Therefore, we speculated that transparent information, a 
stable epidemic situation, and increased social support may 
not increase the threat-avoidance behaviors of pregnant 
women with COVID-19, which may be the reason that the 
anxiety of pregnant women did not significantly increase 
during the epidemic. In contrast, measures of “shelter in 
place” caused pregnant women to have to live at home or be 
isolated during the epidemic. They were unable to undergo 
obstetric examinations and attend many social activities. 
The above-mentioned challenges may reduce engagement 
in reward-seeking behaviors and be the reason that preg-
nant women suffered from a severe depression during the 
epidemic.

Factors that affect the mental state of pregnant women 
are complex and multifaceted, and include age, educa-
tional background, occupation, gestational week, eco-
nomic income, medical history, sociopsychological fac-
tors, etc. In this study, we showed that no significant 
difference was observed in SAS and SDS scores of preg-
nant women at different ages, regions, health state, gesta-
tional week, educational background, and living condition 

Table 4   The comparison of 
mental health of pregnant 
women in Wuhan and non-
Wuhan regions

Item SAS SDS

Normal Light Normal light Medium Heavy

Wuhan 97 7 53 24 22 5
Non-Wuhan 46 6 24 13 13 2
χ2 value 1.049 0.516
P value  > 0.05  > 0.05
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during the COVID-19 epidemic in China. Thus, pregnant 
women living in Wuhan, the epicenter of the COVID-19 
epidemic in China, were not more anxious or depressed 
when compared to pregnant women in other regions dur-
ing the COVID-19 epidemic, and the mental health of 
pregnant women with COVID-19 was not more severe. 
We speculated that the main reason for this may be that 
pregnant women were similarly isolated at home when the 
questionnaire was issued. In addition, the cost of treatment 
for COVID-19 patients in China was free at that stage of 
epidemic, which may be another reason.

Our study has some limitations. Although no significant 
differences were observed in SAS and SDS scores at dif-
ferent gestational weeks, the number of pregnant women 
at the postpartum stage was nearly twice as high compared 
to the number of pregnant women in the first or second 
trimester, which may affect the results.

At present, COVID-19 has been a global pandemic and 
many countries are experiencing the same rapid growth of 
confirmed cases. During the epidemic, the mental health of 
pregnant women is more vulnerable than usual. The psy-
chological health of pregnant women is of utmost impor-
tance, and it should be paid attention to at any moment in 
time, not just during the epidemic. More attention should 
be paid to the mental health of pregnant women, especially 
depression, and timely guidance, intervention, and treat-
ment should be provided. Rapid control of the epidemic, 
transparent information, and more social support would 
help protect the mental health of pregnant women. Fur-
thermore, we recommend that more attention should be 
paid to the mental health status of the special group of 
pregnant women with COVID-19.
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