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Purpose: This study explored the impact of COVID-19 on the mental health and adaptation 
of behavior of Zhuang women in China to provide more specific guidance for the social and 
medical practice of pregnant women during public health emergencies.
Participants and Methods: This cross-sectional study recruited 446 pregnant Zhuang 
women from obstetric outpatient clinics in four tertiary hospitals and online maternity 
schools in Nanning, Guangxi, between February 24 and March 1, 2020. Self-designed 
questionnaires and the Self-Rating Anxiety Scale were used.
Results: During the COVID-19 pandemic, the prevalence rate of anxiety among women was 
36.77%, and some adaptation of behavior was observed. Logistic regression analysis showed 
that pregnant women who had an annual household income of less than $7,000, were 
primiparous, went out for prenatal examination, wanted to self-monitor during pregnancy 
but did not know how to do it, believed that they should be strictly isolated at home and 
cancel prenatal examinations, and expected to receive pregnancy healthcare through tele-
consultation services showed a higher risk of anxiety. Nevertheless, pregnant Zhuang women 
who were 22–35 years old, undergraduate-educated, and in their second trimester were less 
likely to suffer from anxiety.
Conclusion: The COVID-19 pandemic has a significant psychological impact on pregnant 
women from ethnic minorities. Factors related to quarantine and social isolation policies 
appear to drive changes in behaviors and anxiety disorders. Multidisciplinary mental health 
services and culturally sensitive interventions are necessary for minority pregnant women, 
especially for low-income primiparous women in the first or third trimester.
Keywords: pregnant women, minority, psychological, behavior, coronavirus disease 2019

Introduction
Coronavirus disease (COVID-19) is a highly infectious disease with a rapid 
increase in cases and deaths, and its ongoing outbreak has been declared a global 
public health emergency.1 Its rapid spread aroused concern among the Chinese 
government, health authorities, and the public.2 Strict measures were adopted 
across China to control the outbreak, including locking-down cities (especially in 
the Hubei Province), advising residents to stay at home, and implementing quar-
antine policies to reduce the chance of transmission.3 As a vulnerable group, 
pregnant women attracted special attention during the pandemic.

Psychological distress and disorders are particularly prevalent among pregnant 
women. Even in normal times, the prevalence of anxiety disorder in pregnant women 
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was reported to be as high as 17%,4 and the overall prevalence 
of anxiety clinical diagnosis was nearly 15.2%.5 The unique 
needs and challenges in pregnancy can increase anxiety and 
stress levels in women. However, the COVID-19 pandemic 
may worsen psychological distress in pregnant women. Thapa 
and colleagues6 supposed that the fear of infection and the 
exceptional quarantine measures might impose additional 
pressure on women’s mental health. An online survey in 
Canada showed that 72% of women during pregnancy or 
within one year after delivery suffered from moderate to high 
anxiety.7 Corbett’s survey in Ireland identified that more than 
50% of women in the second and third trimester of pregnancy 
have significant health-related anxiety.8 Evidently, apart from 
a negative impact on prenatal events,9 the psychological 
impact of COVID-19 on pregnant women might be greater.10 

However, suffering from psychological distress not only has 
a great impact on the growth and development of the fetus, but 
also affects the physical and mental health of both the mother 
and fetus, as well as the stability of the family.11,12 Thus, the 
psychological problems of pregnant women during the pan-
demic cannot be neglected. In addition, pregnant women also 
experienced behavioral changes in response to the threat of 
COVID-19. For example, Corbett et al8 reported that approxi-
mately one-third of pregnant women isolated themselves, 
started to work from home, and almost half of the women 
changed their transportation methods. In China, previous stu-
dies reported that pregnant women went out less, and about 
two-fifths of pregnant women did not undergo prenatal exam-
ination or did not have antenatal visits on time after the peak of 
the outbreak of COVID-19.13 Similarly, Yue et al14 found that 
pregnant women take protective measures such as wearing 
masks, washing hands frequently, cleaning, and disinfecting 
their homes to avoid virus infection.

China is composed of the Han ethnic group and 55 ethnic 
minorities, with an ethnic minority population of approxi-
mately 112 million, accounting for 8.40% of the total 
population.15 The fertility rate among ethnic minorities has 
been higher than the national average for a long time.16,17 

Previous studies have shown that pregnant women from ethnic 
minorities face several barriers related to language, limited 
health care resources, and financial issues when accessing 
pregnancy services.18 Additionally, the battle against 
COVID-19 has mobilized most of the medical force in 
China, causing pressure on the provision of basic medical 
services, such as perinatal and mental health support.19 These 
factors have challenged the availability of routine maternity 
health care services for ethnic minority pregnant women and 
affect their mental health.

Since the outbreak of COVID-19, a growing body of 
literature has assessed the impact of COVID-19 on pregnancy. 
The majority of the studies focused on confirmed cases of 
COVID-19 among pregnant women.20,21 Only a few reports 
have mentioned the psychological distress and needs of healthy 
pregnant women. However, these limited data mainly focus on 
major ethnic groups. Information regarding the mental health 
of ethnic minority pregnant women, especially during the most 
difficult period of the COVID-19 outbreak in China, is still 
scarce. Zhuang people are the most populous ethnic minority in 
China, mainly residing in the Guangxi Zhuang Autonomous 
Region; their estimated birth rate was 13.31 per 1000 in 
2019.22 This study aimed to 1) investigate the behavioral 
changes and anxiety status of pregnant Zhuang women in the 
Guangxi Zhuang Autonomous Region during the most chal-
lenging period of the COVID-19 outbreak in China, and 2) 
explore the risk factors associated with anxiety in pregnancy.

Participants and Methods
A cross-sectional, descriptive study of pregnant women 
was conducted anonymously via face-to-face and online 
questionnaire surveys with pregnant women at obstetric 
outpatient clinics in four tertiary hospitals and online 
maternity schools in Nanning, Guangxi Province, China.

Participants
Participants were recruited through cluster sampling for 
the face-to-face survey and snowball sampling for the 
online survey from February 24 to March 1, 2020. The 
inclusion criteria were as follows: 1) being a Zhuang 
healthy pregnant woman (positive HCG test and 
B-ultrasound showing intrauterine pregnancy), 2) maternal 
age >18 and <60 years, 3) being able to independently 
complete the questionnaire, and 4) providing consent to 
participate in the study. Women with ectopic pregnancy, 
pregnancy complications, abnormal fetuses, respiratory 
symptoms, or a potential diagnosis of COVID-19 were 
excluded. The sample size in this study was determined 
by the formula for sample size estimation in prevalence 
studies recommended in Lwanga’s book.23

n ¼
z2

α=2P 1 � Pð Þ

δ2 

According to a previous survey, the prevalence of 
anxiety during pregnancy was 15%–23% at normal 
times.24 However, it is suspected that the prevalence of 
anxiety in the population during the COVID-19 pandemic 
is higher than that in non-epidemic times; thus, we set the 
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expected prevalence (ie, p) at 40%. To obtain z as 95% 
confidence of 1.96, and δ as an error tolerance of 0.05, 
a sample size of 369 was required. Assuming a 15% loss 
of the sample, the actual sample size requirement was 443. 
Finally, 446 valid questionnaires were obtained to meet the 
sample size requirements.

Survey Tools
The self-report questionnaire was developed by the princi-
pal researcher and revised by a psychology professor and 
an obstetrics professor. The final version of this question-
naire was confirmed after a pretest with 15 participants not 
included in this study. It consists of the following three 
parts:

(1) General information regarding the pregnant 
women: age, education, race, occupation, annual house-
hold income, marital status, gestational age, gravidity and 
parity history, and number of children.

(2) Adaptations in behavior during COVID-19 
related to going out, reasons for going out, measures 
for prevention and control of infection, prenatal exam-
inations, attitude toward prenatal examinations, self- 
monitoring during pregnancy, and expected access to 
pregnancy healthcare.

(3) The Chinese version of the Self-Rating Anxiety 
Scale (SAS) was revised by Wang and Chi in 1984,25 

based on Zung’s26 English version, which has been widely 
used and proven to have good reliability and validity in the 
assessment of pregnant women.27 This scale includes 20 
self-report questions used to evaluate participants’ feelings 
in the last seven days. The total score is equal to the sum 
of the scores of the 20 items multiplied by 1.25, and 
ranges from 25 to 100. The higher the total score, the 
higher the anxiety level. According to the Chinese national 
norm, a cut-off score of 50 is recommended; scores 
between 25 and 49, 50–59, 60–69, and ≥70 indicate 
a normal range, mild anxiety, moderate anxiety, and severe 
anxiety, respectively.28 Cronbach’s alpha in this study 
was 0.90.

Data Collection
The online survey was administered via the 
Questionnaire Star platform (https://www.wjx.cn, 
Changsha Ranxing Science and Technology, Shanghai, 
China), a user-friendly, popular application tool for all 
types of surveys. The respondents were recruited 
through online maternity schools (offering antenatal, 

perinatal, and postpartum health care knowledge and 
real-time online consultation and interaction), and 
a link was provided for them to participate in the sur-
vey. After reading the information regarding the study’s 
purpose, content, significance, and risks and benefits on 
the first page, participants provided their informed con-
sent and proceeded with the online questionnaire. Only 
one submission was allowed for each participant. A total 
of 189 web-based questionnaires were completed. The 
face-to-face questionnaire survey was conducted by out-
patient obstetric nurses in four tertiary hospitals in 
Nanning, who had been trained in the survey methodol-
ogy. After carefully screening the information regarding 
pregnant women in the clinic, the investigators distrib-
uted the paper-version questionnaires to the eligible 
respondents. The women anonymously filled out the 
questionnaire following uniform instructions after sign-
ing the informed consent form. We obtained 391 ques-
tionnaires in obstetrics clinics (108 copies from the First 
Affiliated Hospital of Guangxi Medical University, 104 
copies from the First Affiliated Hospital of Guangxi 
University of Chinese Medicine, 92 copies from 
Ruikang Hospital, affiliated to Guangxi University of 
Chinese Medicine, and 87 copies from Nanning 
Chinese Medicine Hospital). Ultimately, 580 responses 
were obtained. After excluding 134 questionnaires that 
indicated non-Zhuang ethnicity, complicated pregnancy 
diseases, or illogical answers, 446 valid questionnaires 
(76.90%) were retained. Figure 1 shows a flow diagram 
of the data sampling. Each questionnaire took approxi-
mately 5–10 min to complete.

Ethical Considerations
Participants voluntarily and anonymously completed the 
questionnaire after providing informed consent and were 
allowed to withdraw their participation at any time. After 
completing the investigation, they would obtain 5 to 10 
Chinese RMB (roughly equivalent to 0.70–1.40 USD) and 
tips on the health care of pregnant women during the 
epidemic. The responses were strictly confidential and 
were stored on a personal computer.

Data Analysis
Data obtained from the survey were analyzed using SPSS 
software (version 25.0; IBM Corp., Armonk, NY, USA). 
Continuous variables were described as mean ± standard 
deviation, and categorical variables were expressed as 
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frequency and percentage. For univariate analyses, inde-
pendent samples t-test and chi-square tests were used to 
analyze differences between continuous and categorical 
variables, respectively. Multivariate logistic regression 
models were used to evaluate the association between 
different factors and anxiety symptoms. The statistical 
significance level was set at P < 0.05.

Results
Demographic and Obstetric 
Characteristics of Participants
Among the 446 eligible pregnant Zhuang women, most 
participants were between 22 and 35 years old (80.49%, 
N = 359), had full-time jobs (83.18%, N = 371), were married 
(92.15%, N = 411), and had an annual household income of 
more than $7000 (76.68%, N = 342). More than half of them 
(51.12%, N = 228) had received undergraduate education. 
The proportions of the first trimester, second trimester, and 
third trimester of pregnancy were 10.54% (N = 47), 35.20% 
(N = 157), and 54.26% (N = 242), respectively. Primiparous 
and multiparous women accounted for approximately half 
(50.90%, N = 227 vs 49.10%, N = 219) of the participants. 
Overall, 60.54% (N = 270) of the pregnant women had no 
children at present, and the rest had one (36.10%, N = 161) or 
more (3.36%, N = 15). See Table 1.

Prevalence of Pregnant Anxiety and 
Adaptations in Participants’ Behavior
The average SAS score of the respondents was 47.29 
±9.19, and 36.77% (N = 164) met the cut-off point for 
anxiety. Of these, 25.34% (N = 113) had mild anxiety, 
10.09% (N = 45) had moderate anxiety, and 1.35% (N = 6) 
had severe anxiety. 35.43% of pregnant women (N = 158) 
reported that they had never gone out since the COVID-19 
pandemic had begun, 41.03% (N = 183) had gone out 1–6 
times, and 23.54% (N=105) had gone out six times or 
more. Among the women who had gone out, 86.11% (N 
= 248) often wore masks, and only 8.97% (N=40) wore 
masks occasionally, mainly due to prenatal examinations 
(47.22%, N = 136) and shopping or eating (45.14%, N = 
130); only 22 (4.93%) women went out to visit relatives 
and friends or for other reasons. More than half of the 
participants (56.28%, N= 251) affirmed that they could 
and would conduct self-monitoring during pregnancy 
(such as monitoring abdominal pain, fetal movement, uter-
ine contraction, vaginal bleeding, etc.), 37% (N = 165) 
wanted to practice self-monitoring but did not know how 
to do it, and only a few of them (6.73%, N = 30) reported 
that they did not care about it. Most of the women 
(63.23%, N = 282) believed that they needed to delay 
prenatal examinations because of the COVID-19 

Figure 1 The flow diagram of data sampling.
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Table 1 Participants’ Demographic and Obstetric Characteristics, Adaptations in Behavior, and Differences in the Self-Rating Anxiety 
Scale (SAS) Scores (N = 446)

Variables N (%) SAS (M±SD) t/F P-value

Age (years) Under 22 55 (12.33) 54.75±10.02 25.489 0.000
22–35 359 (80.49) 45.94±8.26

Over 35 32 (7.17) 49.57±11.14

Educational 

background

High school or below 130 (29.14) 53.09±8.53 43.504 0.000
Undergraduate 228 (51.12) 44.97±7.63

Postgraduate 88 (19.73) 44.73±10.07

Occupation Full-time work 371 (83.18) 46.87±9.03 2.722 0.067
Part-time work 47 (10.54) 50.07±9.88

Does not work 28 (6.28) 48.21±9.49

Marital status Single 26 (5.83) 47.12±10.40 0.036 0.965
Married 411 (92.15) 47.28±9.09

Divorced 9 (2.02) 48.06±11.08

Annual 

household 

income

≤$7,000 104 (23.32) 50.97±8.58 4.782 0.000
>$7,000 342 (76.68) 46.17±9.09

Trimester First trimester 47 (10.54) 47.31±10.10 3.790 0.023
Second trimester 157 (35.20) 45.72±7.11

Third trimester 242 (54.26) 48.30±10.05

Parity Primiparous 227 (50.90) 50.01±9.60 6.671 0.000
Multiparous 219 (49.10) 44.47±7.82

Number of 

children

None 270 (60.54) 49.28±9.45 17.268 0.000
1 161 (36.10) 44.20±7.79

2 or more 15 (3.36) 44.50±9.10

Frequency of 

going out

None 158 (35.43%) 47.88±9.90 14.891 0.000
1–6 times 183 (41.03%) 49.10±7.94

Over 6 times 105 (23.54%) 43.25±8.95

Primary reason 

for going out

None 158 (35.43%) 47.88±9.90 3.930 0.009
Prenatal examination 136 (30.49%) 48.60±9.58

Shopping or eating 130 (29.15%) 45.03±7.61

Visiting relatives and 

friends or other reasons

22 (4.93%) 48.30±7.99

Wearing mask 

when going out

Never 158 (35.43%) 47.88±9.90 1.647 0.194
Occasionally 40 (8.97%) 49.00±6.94

Always 248 (55.60%) 46.64±9.00

Self-monitoring 

during 

pregnancy

Can and do 251 (56.28%) 45.30±8.44 20.303 0.000
Want, but do not know 

how to do

165 (37.00%) 50.76±9.01

Do not care 30 (6.73%) 44.83±10.67

Attitude 

toward 

prenatal 

examinations

Necessary, and attended 

regularly

139 (31.17%) 45.48±6.28 8.286 0.000

Necessary, but 

temporarily postponed

282 (63.23%) 47.66±10.22

Determinedly stayed at 

home and canceled 

prenatal examinations

25 (5.61%) 53.15±7.65

(Continued)
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pandemic, 31.17% (N = 139) believed that prenatal exam-
inations had to be conducted regularly, and only a few 
(5.61%, N = 25) believed that they should be strictly 
isolated at home and cancel prenatal examinations. In 
terms of access to maternal healthcare services, almost 
half (49.55%, N = 221) of the respondents hoped that 
healthcare institutions would provide teleconsultation ser-
vices (eg, via telephone and Internet), followed by home 
visits by obstetricians (37.67%, N = 168) and regular 
obstetric clinic visits (12.78%, N = 57). The majority 
(85.43%, N=381) of pregnant women reported that the 
COVID-19 pandemic had a huge impact on their personal 
lives, and few of them believed that the impact was aver-
age and minor. Table 1 shows the data regarding the 
behavioral adaptations of the participants.

Univariate Analysis of Factors Associated 
with Anxiety
Univariate analysis showed that age, educational back-
ground, annual household income, trimester, parity, num-
ber of children, frequency of going out, primary reason for 
going out, self-monitoring during pregnancy, attitude 
toward prenatal examinations, expected access to pregnant 
healthcare, and the impact of COVID-19 on personal life 
were significantly correlated with anxiety scores (P < 
0.05) (see Table 1).

Anxiety Risk Factors Among Participants
In the multivariate logistic regression analysis (Table 2), 
pregnant women who had an annual household income of 
less than $7,000 (OR = 2.406, 95% CI: 0.320,1.435, 
P=0.002), were primiparous (OR =7.135,95% CI: 1.084, 
2.846, P<0.001), went out for prenatal examination (OR 

=5.766, 95% CI: 1.064, 2.440, P<0.001), wanted to self- 
monitor during pregnancy but did not know how to do it 
(OR = 4.559, 95% CI: 0.285, 2.750, P=0.016), believed 
that they should be strictly isolated at home and cancel 
prenatal examinations (OR =4.721, 95% CI: 0.624, 2.481, 
P=0.001), and expected to receive pregnancy healthcare 
through teleconsultation services (OR =2.330, 95% CI: 
0.330,1.361, P=0.001) showed a higher risk of anxiety. 
Nevertheless, pregnant Zhuang women who were 22–35 
years old (OR = 0.283, 95% CI: −2.116, −0.407, P=0.004), 
undergraduate-educated (OR =0.287, 95% CI: −1.934,- 
0.565, P<0.001), and in their second trimester (OR 
=0.273, 95% CI: −1.868,-0.730, P<0.001) were less likely 
to suffer from anxiety.

Discussion
The maintenance of pregnant women’s mental health 
plays a significant role in the health outcomes of the 
mother and fetus. This study found that the psychological 
status and behavior of minority pregnant women were 
considerably affected by the COVID-19 pandemic and 
that their emotional symptoms during pregnancy had 
complex multi-factor causes, which require extensive 
attention and support from society.

The study results revealed that 164 women (36.77%) self- 
reported anxiety symptoms, which was higher than the 
results of Liu et colleagues29 (24.5%) in Wuhan city in the 
early days of the pandemic and those of Patabendige et al30 

(17.5%) in Sri Lanka during the successful containment of 
the spread. This is probably related to the study population 
(pregnant Zhuang women) and study time (the most difficult 
moment in fighting the COVID-19 pandemic). The high 
prevalence rate might indicate that COVID-19 has 
a significant negative impact on the lives and psychology of 

Table 1 (Continued). 

Variables N (%) SAS (M±SD) t/F P-value

Expected 

access to 

pregnancy 

healthcare

Regular obstetric clinic 

visits

57 (12.78%) 46.82±7.82 6.811 0.001

Teleconsultation services 221 (49.55%) 48.83±9.54

Home visits by 

obstetrician

168 (37.67%) 45.42±8.83

Impact of 

COVID-19 on 

personal life

Huge 381 (85.43%) 47.93±8.44 9.055 0.000
Average 36 (8.07%) 45.73±13.28

Small 29 (6.50%) 40.78±10.07

Total 446 47.29±9.19
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pregnant women. Although there is limited information on 
the assessment and management of vertical transmission of 
COVID-19 in pregnant women,19,31 the dramatic increase in 
confirmed cases would definitely cause irritability and 
anxiety.32 Previous studies have also confirmed an increase 
in fear among pregnant women around the world regarding 
physical condition, economic status, and daily activity 
arrangement with limited resources and social distancing 
policies.33 Although there is no evidence regarding SARS- 
CoV-2 infection and death cases among ethnic groups in 
China, it has been reported that American minorities are 
seriously affected by COVID-19.34 The infection rate and 
mortality of COVID-19 in counties with African American 

majorities were three and six times higher than those in white 
counties.35 Minority communities may be affected by 
chronic medical conditions and lower access to health ser-
vices, or by less favorable living and working conditions, 
which makes them vulnerable to worse outcomes. Thus, 
efforts to develop strategies to identify, screen, prevent, and 
manage pregnancy anxiety disorders among ethnic minority 
pregnant women are necessary to cope with the two-fold 
challenge of the epidemic and pregnancy.

This study found that pregnancy-related factors and 
COVID-19-related problems were important driving factors 
for anxiety scores in Zhuang pregnant women. Multivariate 
logistic regression analysis showed that pregnant Zhuang 

Table 2 Multivariate Logistic Regression Analysis of Participants’ Anxiety (N = 446)

Variables β SE Wald P-value OR 95% CI

Lower Upper

Age (years) Under 22 0.667 0.558 1.426 0.232 1.948 −0.428 1.761
22–35 −1.261 0.436 8.369 0.004* 0.283 −2.116 −0.407

Over 35a - - - - 1.000 - -

Educational background High school or below −0.160 0.357 0.201 0.654 0.852 −0.861 0.540
Undergraduate −1.250 0.349 12.806 0.000* 0.287 −1.934 −0.565

Postgraduatea - - - - 1.000 - -

Annual household income ≤$7,000 0.878 0.284 9.528 0.002* 2.406 0.320 1.435
>$7,000a - - - - 1.000 - -

Trimester First trimester −0.606 0.434 1.947 0.163 0.545 −1.458 0.245
Second trimester −1.299 0.290 20.000 0.000* 0.273 −1.868 −0.730

Third trimestera - - - - 1.000 - -

Parity Primiparous 1.965 0.450 19.097 0.000* 7.135 1.084 2.846
Multiparousa - - - - 1.000 - -

Primary reason for going 

out

None 0.093 0.422 0.048 0.826 1.097 −0.734 0.920
Prenatal examination 1.752 0.351 24.923 0.000* 5.766 1.064 2.440
Shopping or visiting relatives and friends or 

other reasons

- - - - 1.000 - -

Self-monitoring during 

pregnancy

Can and do 0.447 0.618 0.525 0.469 1.564 −0.763 1.658
Want, but do not know how to do 1.517 0.629 5.822 0.016* 4.559 0.285 2.750
Do not carea - - - - 1.000 - -

Attitude toward prenatal 
examination

Determinedly stayed at home and canceled 
prenatal examinations

1.552 0.474 10.738 0.001* 4.721 0.624 2.481

Necessary, attended timely or temporarily 
postponed a

- - - - 1.000 - -

Expected access to 
pregnancy healthcare

Regular obstetric clinic visits −0.428 0.415 1.064 0.302 0.652 −1.241 0.385
Teleconsultation services 0.846 0.263 10.345 0.001* 2.330 0.330 1.361

Home visits by obstetriciana - - - - 1.000 - -

Notes: *Statistically significant (P<0.05); arepresent reference group. 
Abbreviation: SE, standard error, OR, odds ratio, CI, confidential interval.
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women whose maternal age was 22–35 years were less likely 
to have anxiety disorders, which is inconsistent with the results 
of other studies showing that maternal age is positively asso-
ciated with anxiety in pregnancy,36 possibly because young 
pregnant women may lack the competence and knowledge of 
how to take care of themselves and their babies during preg-
nancy because of their physical and psychological immaturity. 
However, older women over 35 face some risks of pregnancy 
failure and increase the risk of fetal chromosomal 
abnormalities,37 which result in elevated psychological symp-
toms. In addition to maternal age, pregnant women with under-
graduate education were less likely to suffer from anxiety 
disorders. Although there is no consensus on the impact of 
education level in current studies,38,39 education indeed has 
different effects on individual coping styles in different stres-
sors. During the COVID-19 pandemic, global economy was 
dramatically affected. Social distancing, self-isolation, and 
closure of shops have reduced labor in all sectors and lead to 
mass unemployment.40 Because of the increasing costs of 
having a baby, pregnant Zhuang women with lower annual 
family incomes might worry about family economic condi-
tions. This finding is supported by other studies41,42 that 
revealed that low income and material difficulties may affect 
the mental health of pregnant women. This study also revealed 
that pregnant women in the first and third trimesters tended to 
have higher anxiety than did those in the second trimester, 
which mirrors the results of van de Loo and colleagues43 in 
the Netherlands and Soto-Balbuena et al in the USA.44 

The second trimester seems to be a relatively stable period in 
terms of mental health. Primiparity is also a risk factor for the 
high prevalence of anxiety, in agreement with previous 
findings.45,46 Primiparous women have little parenting experi-
ence and lack confidence in becoming mothers. Previous stu-
dies have reported that the self-efficacy score in neonatal care 
among primiparous women is generally lower than that of 
multiparous women.47 In addition, primiparous women 
usually have significantly higher levels of fear of childbirth 
than multiparous women.48 Thus, we need to be aware that 
poorer, primiparous Zhuang women in the first or third trime-
ster may need more medical and information support.

The results of this survey revealed that during one month, 
from January 23 to February 23, 2020, 35.43% of pregnant 
women had never gone out, which is consistent with the find-
ings of Corbett and colleagues’8 findings that 35.2% of preg-
nant women self-isolated to avoid developing the disease. 
Compared with pregnant women who had gone out shopping 
or visiting relatives, those who went out only for prenatal 
examinations had a relatively higher risk of anxiety. This 

might indicate that visiting and recreational activities during 
pregnancy could help pregnant women relieve their psycholo-
gical stress. Self-monitoring during pregnancy has been proven 
to be an effective maternal and fetal management strategy.49 

This study shows that the majority (93.27%) of pregnant 
women wanted to conduct self-monitoring during pregnancy, 
but over one-third did not know how to do it. Pregnant women 
who were unable or afraid to do so were more likely to have 
anxiety disorders. This may be associated with the dilemma 
between the expectation of self-monitoring to ensure good 
pregnancy outcomes and limited maternal competence and 
skills in pregnancy care. Regarding their attitude toward pre-
natal examination, most of the pregnant women (68.83%) 
considered postponing or temporarily canceling prenatal 
examinations. This attitude may stem from the fear of 
human-to-human virus transmission and possible infection 
risk on the way to medical institutions and during routine 
pregnancy examination, although prenatal examination is 
essential for a healthy pregnancy. Interestingly, in this study, 
women who believed that they should be strictly isolated at 
home and cancel prenatal examinations showed higher anxiety 
risk than did those who believed that prenatal examinations 
were necessary, must be attended regularly, or can be post-
poned. In the Zhuang population with a high prevalence of 
low-birthweight infants50 and genetic diseases,51 prenatal 
examination is important for them. In line with the general 
attitudes of ethnic minority pregnant women toward prenatal 
examinations, we found that the majority (87.22%) of the 
respondents hoped to gain knowledge and receive prenatal 
examination through teleconsultation services and home visits 
by obstetricians. However, these two forms of prenatal exam-
ination are not widely implemented in China, although the 
previous evidence has proved that the “Internet + Mobile 
Prenatal Examination” model has not only improved the 
maternal check-up experience but also promoted a rational 
redistribution of medical resources.52 The Zhuang population, 
which differs from other Chinese populations in terms of race, 
living environment, diet, and culture, faced a shortage and an 
unbalanced allocation of medical and health resources.53 

Online obstetric assistance or a community doctor on-site 
service is urgently needed to fill this gap.

Limitations
This study has several limitations. First, the single-center 
design and possible selection bias limit the generalization of 
the results. Future research may recruit pregnant women from 
other ethnic groups, such as Uyghur, Dai, and Tibetan. Second, 
some participants may have chosen answers randomly to get 
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the reward in the least possible time, although we removed the 
questionnaires showing answer patterns and answer times 
lower than two minutes, to minimize data bias. Third, the 
assessment of anxiety symptoms relies on self-report, although 
SAS is an internationally recommended screening tool and has 
been used in many studies on pregnant women. Fourth, regard-
ing obstetric characteristics, some potential associated vari-
ables such as abnormal fetus, infertility history, abortion 
history and intention to pregnancy were not considered in 
this study. Further multicenter, cross-sectoral studies are 
needed to extend this research to other factors and assess the 
psychological impact of the pandemic on pregnant women and 
their children, especially among ethnic minorities.

Conclusions
This study reported the psychological impact of the 
COVID-19 pandemic on pregnant women of Zhuang eth-
nicity in China, which provides a unique perspective for 
the development of a psychological strategy. Our research 
results show that the prevalence (36.77%) of anxiety 
symptoms in pregnant Zhuang women increased after the 
implementation of social distancing and quarantine poli-
cies. Furthermore, these women adapted their daily beha-
viors, and several risk factors for anxiety were identified. 
Zhuang pregnant women needed additional mental support 
during the COVID-19 outbreak. Multidisciplinary mental 
health services and culturally sensitive interventions pro-
vided by the government, community, and relevant depart-
ments are necessary.

Data Sharing Statement
Data will be provided under formal request to the first 
author.

Ethics Approval
This study was approved by the Medical Ethics Committee 
of Xiangnan University (No. KY- 202002001). The execu-
tive committee approved the proposed project entitled 
“Mental Health and Related Factors of Different 
Populations during COVID-19 Pandemic in China” on 
28 January 2020. This study was performed in accordance 
with the ethical standards laid down in the 1964 
Declaration of Helsinki and its later amendments.

Consent to Participate
Informed consent was obtained from pregnant women 
before completing the questionnaire. Participants volunta-
rily and anonymously completed the questionnaire and 

were allowed to withdraw from the study at any time 
without any reason. After completing the investigation, 
they obtained 5 to 10 Chinese RMB (roughly equivalent 
to 0.70–1.40 USD) and tips on health care for pregnant 
women during the epidemic.
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