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Background: COVID-19 is a highly contagious respiratory infectious disease caused by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), which became a global public health crisis. In the past 3 years, the COVID-19 pandemic has resulted in 
a dramatic increase in the occurrence of psychological symptoms such as depression, anxiety, and stress in global populations. 
Therefore, it is important to help pregnant women cope with major public emergencies and improve their physical and mental health.
Objective: To investigate the status and influencing factors of anxiety, insomnia, and psychological stress disorder in pregnant women 
with COVID-19 to provide a theoretical basis for psychological intervention in pregnant women in the case of public health emergency 
events.
Patients and methods: A cross-sectional survey was conducted with 435 pregnant women from multiple tertiary hospitals in 
Zhengzhou from November 6 to December 6, 2022. The questionnaire contents included the general information of pregnant women, 
insomnia scale, generalized anxiety scale, and the revised version of the Accident Impact Scale.
Results: There are 251 pregnant women with anxiety (57.7%, 95% CI: (53.0%-62.4%).There are 166 pregnant women with insomnia. 
(38.2%, 95% CI: 33.6%-42.7%), There are 314 pregnant women with stress disorder.(72.2%, 95% CI: 68.0%–76.4%). During the 
epidemic prevention and control period, whether pregnant women had a history of adverse pregnancy had a statistically significant 
difference in anxiety, insomnia and stress disorders.
Conclusion and Recommendation: During the COVID-19 pandemic, pregnant women appeared to generally have anxiety, 
insomnia, and stress disorders. Poor pregnancy history is a protective factor for pregnant women with anxiety, insomnia, and post- 
traumatic stress disorder. In the case of similar public health emergencies, attention bias modification (ABM) may be a potential 
intervention measure to provide potentially new ideas for alleviating the psychological disorders of pregnant women during this 
special period.
Keywords: novel coronavirus infection, pregnancy, anxiety, insomnia, psychological stress disorder

Introduction
With the transformation of the biopsychosocial medical model, mental health of pregnant women has become 
a significant focus of interest in recent years. As we all know, COVID-19 is a highly contagious respiratory infectious 
disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which became a global public 
health crisis. Since the start of the COVID-19 pandemic in December 2019 people have become increasingly prone to 
physical and psychological dysfunction, anxiety, and depression.1 However, pregnant women, as a special group, have 
special requirements given the demanding physiological process of pregnancy and childbirth, while experiencing great 
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changes in social roles and living environment, and are hence more prone to psychological disorders such as anxiety, 
insomnia, and stress-related disorders. Psychological disorders of pregnant women not only harm the mother’s mental 
health but also have long-term adverse effects on the infant’s future development, cognition, behavior, and emotion and 
on the family.2 Therefore, it is important to help pregnant women cope with major public emergencies and improve their 
physical and mental health. Over the past three years, previous studies suggests that the COVID-19 pandemic has led to 
a dramatic increase in the incidence of psychological symptoms such as depression, anxiety and stress among populations 
worldwide. Moreover, the detection rate of anxiety and depression in China was significantly higher than that of the 
national epidemiological survey before the epidemic.3 However, at the beginning of the epidemic in 2019, in China, some 
studies investigated the current state of pregnant women’s mental state and its status Influencing factors. Among them, 
Jin Ying’s research is representative.4 November 2022 is a special period when COVID-19 once again broke out in the 
population, and there is almost no investigation on the psychological state of pregnant women in China, and this study 
filled the gap in this period.Thus, the objective of this study was to analyze this psychological impact on pregnant women 
and the factors that may influence these effects. Specifically, the objective was to investigate the status and influencing 
factors of anxiety, insomnia, and psychological stress disorder in pregnant women with COVID-19 to provide 
a theoretical basis for psychological intervention in pregnant women in the case of public health emergency events.

Methods
Study Design, Setting, and Period
A cross-sectional study of anxiety, insomnia, and psychological stress disorders among pregnant women during the 
COVID-19 pandemic in Zhengzhou, Henan Province, China, was conducted.

Study Population: A random sample of 20% of pregnant women who had visited the First Affiliated Hospital of 
Henan University of Chinese Medicine, the Second Affiliated Hospital of Zhengzhou University, the Third Affiliated 
Hospital of Zhengzhou University, Zhengzhou Central Hospital and Zhengzhou Maternal and Child Health Hospital were 
surveyed online from November 6 to December 6, 2022.

Inclusion Criteria: (i) Age ≥ 18 years; (ii) Non-use of drugs that affect sleep and mental state; (iii) Normal 
intelligence, and subjects’ physical condition allowed them to cooperate with the completion of the investigation; and 
(iv) Voluntary participation in the study.

Exclusion criteria: (i) History of mental illness or mental disorders; (ii) pregnant patients’ decision to terminate the 
pregnancy for any reason; (iii) serious communication barriers (eg, reading and writing and audiovisual barriers) and/or 
inability to correctly understand or respond to the questionnaire.

Data Collection Method and Instrument
Data are collected online through the Questionnaire Star platform. The first part of all questionnaires has unified guidance 
and corresponding professional explanations, which are filled in anonymously by the respondents themselves. If in doubt, 
they can consult the professional investigators online.

The questions included: socio-demographic characteristics, and the 7-Items Generalized Anxiety Disorder Scale 
(GAD-7) (7 questions),5,6 insomnia severity index (ISI) (7 questions),7 and the Impact of Event Scale-Revised (IESR) 
(22 questions).8

Socio-Demographic Characteristics
General data mainly comprised three parts: (1) demographic sociological information such as age, education, working 
status, and average monthly family income; (2) Pregnancy history such as pregnancy stage, number of deliveries, adverse 
pregnancy history, and pregnancy complications; (3) Details related to COVID-19, such as the source of knowledge 
about the novel coronavirus, whether it has reappeared in the affected area, and the current prevention and control status 
of pregnant women. The current prevention and control status of pregnant women is divided into low risk, medium risk, 
high risk and very high risk according to the number of COVID-19 cases in their current region.
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Operational Definitions
Generalized Anxiety Scale-7 items: The GAD-7 is a self-administered 7-item questionnaire for measuring general 
anxiety. Each item is scored on a 3-point Likert scale (0 = not at all to 3 = nearly every day). Scores can range from 
0 to 21, with higher scores reflecting higher levels of anxiety. Cut-off intervals for anxiety include 0–4 (no anxiety), 5–9 
(mild anxiety), 10–15 (moderate), and 16–21 (severe). The excellent internal consistency (Cronbach’s α = 0.92) and good 
test-retest reliability (intraclass correlation = 0.83) were reported.5–7

The Insomnia Severity Index (ISI) is a brief 7-item tool designed to assess the perceived severity of insomnia 
symptoms over the past 2 weeks. A five-point Likert scale is used to rate each item, yielding a total score ranging from 0 
to 28. Higher scores indicate more severe sleep difficulties. A score of 0 to 7 indicates insomnia without significant 
clinical manifestations; 8–14 is classified as mild insomnia; 15–21 denotes moderate insomnia; and ≥22 denoted severe 
insomnia. The Cronbach’s-α coefficient of this scale is 0.843, and the retest reliability is 0.506, which has good validity 
and reliability, and can be used as a screening tool for insomnia.8,9

The IES-Revised (IES-R) is a 22-item self-reported questionnaire designed to assess symptoms of intrusive thoughts 
(8 items), avoidance (8 items), and hyperarousal (6 items) resulting from traumatic life events. The scale measures the 
severity with which each of the symptoms had occurred over the past 2 weeks; each item is rated on a 5-point scale using 
anchors between 0 (not at all) and 4 (extremely), and total scores range from 0 to 88. The cut-off intervals for indicates 
include 0–8 (no impact), 9–25 (mild impact), 26–43 (moderate), and 44–88 (severe). The Cronbach’s-α coefficient 
ranged from 0.76 to 0.89.10,11

Statistical Analysis
All the data was checked and then it was coded and entered into excel table, and it was finally exported to Statistical 
Package for Social Sciences (SPSS) version 25 for analysis. Frequencies, percentages, summary statistics like mean and 
standard deviation were examined to describe the data. Then, independent samples t-test or ANOVA were used for 
univariate analysis. Multifactor stepwise linear regression analysis was used. Finally level at P-value <0.05 was 
considered to indicate statistically significant differences.

Results
Data Recovery
In all, 458 pregnant women were randomly selected and questionnaires were distributed through an online platform. Of 
458 questionnaires distributed, 435were valid, with an effective recovery rate 94.98%.

Demographic Characteristics
Overall, 167 (38.4%) pregnant women were aged <30 years, 197 (45.3%) pregnant women were aged between 30 and 34 
years, and 71 (16.3%) pregnant women were aged > 35 years. Thirty (6.9%) pregnant women were educated with up to 
junior high school level or below, 53 (12.2%) had attained senior high school and technical secondary school education, 
95 (21.8%) attained junior college education, and 257 (59.1%) held a bachelor’s degree or higher. Of all pregnant 
women, 101 (23.2%) did not work, 249 (57.2%) were currently employed, and 85 (19.5%) had been working during 
pregnancy. The average income of pregnant women was less than 4000 Chinese Yuan (CNY) in 69 (15.9%) patients, 
between 4000 and 8000 CNY in 196 (45.1%), between 8000 and 12,000 CNY in 107 (24.6%), and > 12,000 CNY in 63 
(14.5%). Of all the pregnant women surveyed, 59 (13.6%) were in early pregnancy (≤12 weeks), 195 (44.8%) in middle 
pregnancy (12–28 weeks), and 181 (41.6%) in late pregnancy (≥28 weeks) (Table 1).

Pregnant Women Have Widespread Anxiety, Insomnia and Stress Disorder with 
COVID-19
The detection rates of anxiety, insomnia, and stress disorder were 57.7%, 38.2%, and 72.2%, respectively. The mean ± 
standard deviation of GAD-7 scores was 5.39 ± 4.12, and the overall level was close to mild anxiety. Furthermore, 251 
(57.7%) patients had anxiety, of which 206 (47.4%) had mild anxiety, 29 (6.7%) had moderate anxiety, and 16 (3.7%) 

International Journal of Women’s Health 2024:16                                                                               https://doi.org/10.2147/IJWH.S445473                                                                                                                                                                                                                       

DovePress                                                                                                                         
195

Dovepress                                                                                                                                                            Zhao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Univariate Analysis of Anxiety, Insomnia, and Stress Disorder in Pregnant Women (n = 435)

Item Anxiety Insomnia Post-Traumatic Stress Disorder

Score (Score, 
‘X ± S)

Statistical 
value

P-value Score (Score, 
‘X ± S)

Statistical 
value

P-value Score (Score, 
‘X ± S)

Statistical 
value

P-value

Age group [name (percent, %)] - - 0.918a 0.400 - 2.528a 0.081 - 2.808a 0.061

<30 years old 167 (38.4) 12.47 ± 4.12 - - 13.33 ± 4.74 - - 42.52 ± 17.12 - -

30–34 years old 197 (45.3) 12.15 ± 3.82 - - 13.77 ± 4.58 - - 42.87 ± 15.60 - -
≥35 years old 71 (16.3) 12.90 ± 4.85 - - 14.90 ± 6.20 - - 47.83 ± 18.67 - -

Educational level [name (percent, %)] - - 0.309a 0.819 - 1.569a 0.196 0.513a 0.674

Junior high school and below 30 (6.9) 12.43 ± 4.14 - - 12.20 ± 4.88 - - 42.27 ± 19.07 - -
High school or technical secondary 

school

53 (12.2) 12.89 ± 4.56 - - 14.58 ± 5.90 - - 43.91 ± 18.01 - -

Junior college 95 (21.8) 12.39 ± 4.54 - - 14.01 ± 5.43 - - 41.89 ± 16.85 - -

Bachelor degree or higher 257 (59.1) 12.29 ± 3.87 - - 13.72 ± 4.53 - - 44.23 ± 16.27 - -

Working situation [name (percent, %)] - - 4.926a 0.008 - 1.444a 0.237 - 2.072a 0.127
unemployed 101 (23.2) 13.50 ± 5.16 - - 14.46 ± 6.19 - - 46.08 ± 19.32 - -

Keep working 249 (57.2) 11.99 ± 3.59 - - 13.47 ± 4.39 - - 42.21 ± 15.89 - -

Working when not pregnant 85 (19.5) 12.26 ± 4.00 - - 13.91 ± 4.83 - - 44.45 ± 15.89 - -
Household income [name (%,)] - - 3.451a 0.017 - 0.834a 0.476 - 1.152a 0.328

<4000 CNY 69 (15.9) 12.86 ± 5.24 - - 14.26 ± 6.17 - - 44.04 ± 20.87 - -

4000–8000 CNY 196 (45.1) 12.90 ± 4.12 - - 14.00 ± 4.86 - - 44.92 ± 16.37 - -
8000–12,000 CNY 107 (24.6) 11.75 ± 3.66 - - 13.47 ± 4.80 - - 42.11 ± 16.50 - -

>12,000 CNY 63 (14.5) 11.40 ± 3.11 - - 13.14 ± 3.91 - - 41.14 ± 13.11 - -

Source of COVID-19 knowledge [name 
(percent, %)]

- - 0.623a 0.600 - 0.124a 0.946 - 0.978a 0.403

Freelance work 44 (10.1) 11.66 ± 3.87 - - 13.52 ± 5.18 - - 40.91 ± 17.18 - -

Medical personnel 121 (27.8) 12.33 ± 3.70 - - 13.98 ± 5.02 - - 44.91 ± 16.63 - -
Social media 258 (59.3) 12.56 ± 4.33 - - 13.76 ± 4.93 - - 43.59 ± 16.97 - -

Relatives and friends 12 (2.8) 12.17 ± 4.49 - - 13.42 ± 4.32 - - 38.58 ± 12.02 - -

Notes: a is F value, b is T value, P < 0.05.
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had severe anxiety. The mean ± standard deviation of ISI scores was 6.79 ± 4.95, and 166 (38.2%) had insomnia, among 
which 129 (29.7%) had mild insomnia, 31 (7.1%) had moderate insomnia, and 6 (1.4%) had severe insomnia. The mean 
± standard deviation of IES-R score was 21.54 ± 16.79, and 314 (72.2%) women had stress disorder, among which 155 
(35.6%) had mild disorder, 109 (25.1%) had moderate disorder, and 50 (11.5%) had severe disorder.

Single Factor Analysis of Anxiety, Insomnia, and Stress Disorder in Pregnant Women
The results of single factor analysis showed that adverse pregnancy history, pregnancy complications, whether the 
contacts returned from the epidemic area, current prevention and control status of pregnant women, work situation during 
pregnancy, and family income were influencing factors of pregnant women’s anxiety (P < 0.05). Pregnancy stage, 
delivery history, adverse pregnancy history, pregnancy complications, whether the contacts returned from the epidemic 
area, and current prevention and control status of pregnant women were the influencing factors for insomnia in pregnant 
women (P < 0.05). Adverse pregnancy history and pregnancy complications were the influencing factors of post- 
traumatic stress disorder (P < 0.05). Detailed data are presented in Tables 1 and 2.

Multi-Factor Analysis of Anxiety, Insomnia, and Post-Traumatic Stress Disorder in Pregnant Women
The results of multiple step linear regression analysis showed that pregnancy complications and current prevention and 
control status were risk factors for anxiety in pregnant women, while adverse pregnancy history and family income were 
protective factors for anxiety in pregnant women (P < 0.05). Pregnancy complications, current prevention and control 
status, and pregnancy stage were the risk factors for insomnia in pregnant women, while adverse pregnancy history was 
the protective factor for insomnia (P < 0.05). The return of contacts from the epidemic area and pregnancy stage were 
risk factors for PTSD, while adverse pregnancy history was a protective factor for PTSD (P < 0.05). Detailed data are 
presented in Tables 3-5

Discussion
The results of this study showed that pregnant women have widespread anxiety, insomnia and stress disorder with 
COVID-19. The results of this study showed that the detection rate of anxiety, insomnia, and stress disorder in pregnant 
women was significantly higher than that in the general population, which was consistent with the conclusions of 
previous studies.3,12,13 However, the detection rates of anxiety, insomnia, and stress disorders and the related average 
scores of pregnant women were lower than those in the early stage of COVID-19.14–16 The reasons may be as follows: 
Since the first outbreak of COVID-19, China has gradually improved prevention and control measures, increased 
epidemic prevention supplies, and rationally deployed medical resources to reduce people’s exposure risks. Second, 
relevant medical institutions have undertaken a variety of measures in response to the call of the state, such as setting-up 
Internet hospitals to provide remote health management for pregnant women’s healthcare during pregnancy, a series of 
disinfection and isolation measures to control the development of the epidemic in obstetric clinics and wards in a number 
of hospitals, while also opening a green channel for emergency and critical treatment and setting up 24-h online 
consultation services through relevant mini programs. At the same time, a contactless method was developed to write 
a prescription online and mail it to patients’ homes. Finally, the relevant media correctly guided the public through 
scientific prevention and control through popular science education to reduce the fear in pregnant women to an extent. 
These measures may alleviate the anxiety of pregnant women, insomnia, stress disorders, and other negative emotions.

The results of this study show that adverse pregnancy history is a protective factor for anxiety, insomnia, and post- 
traumatic stress disorder in pregnant women during COVID-19, that is, women without a history of abortion during 
COVID-19 are more anxious than those with a history. Different from the results of previous studies, which showed that 
pregnant women with a history of abortion were more prone to anxiety and depression.17,18 This study showed that 
pregnant women with a history of adverse pregnancy during COVID-19 had lower scores on these three adverse 
emotions. The likely reason may be that in the non-COVID-19 epidemic, pregnant women experience excessive anxiety 
owing to adverse pregnancy outcomes and pay excessive attention to maternal and infant conditions, such as contractions 
and fetal development, which lead to a cycle of negative emotions. During the COVID-19 prevention and control, 
pregnant women may pay more attention to the following aspects: ①whether COVID-19 poses a risk to pregnant 
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Table 2 Univariate Analysis of Anxiety, Insomnia, and Stress Disorder in Pregnant Women (n = 435)

Item Anxiety Insomnia Post-Traumatic Stress Disorder

Score (Score, 
‘X ± S)

Statistical 
value

P-value Score (Score, 
‘X ± S)

Statistical 
value

P-value Score (Score, 
‘X ± S)

Statistical 
value

P-value

Pregnancy stage [name (percent, %)] - 0.291a 0.748 - 3.557a 0.029 - 2.869a 0.058

Early pregnancy (≤12 weeks) 59 (13.6) 12.20 ± 3.72 - - 12.80 ± 4.45 - - 40.95 ± 16.46 - -

Second trimester (12–28 weeks) 195 (44.8) 12.29 ± 4.06 - - 13.43 ± 4.99 - - 42.27 ± 17.02 - -
Late pregnancy (≥28 weeks) 181 (41.6) 12.57 ± 4.31 - - 14.49 ± 5.00 - - 45.76 ± 16.47 - -

Pregnancy history [name (percent, %)] - −0.995b 0.320 - −2.071b 0.039 −1.417b 0.157

Once 238 (54.7) 12.21 ± 3.96 - - 13.34 ± 4.58 - - 42.51 ± 16.66 - -
Two or more times 197 (45.3) 12.61 ± 4.31 - - 14.32 ± 5.36 - - 44.80 ± 16.90 - -

Number of births [name (percent, %)] - −0.269b 0.788 −1.034b −0.302 −0.766b 0.444

Primipara 280 (64.4) 12.35 ± 4.02 - - 13.60 ± 4.58 - - 43.09 ± 16.35 - -
Multipara 155 (35.6) 12.46 ± 4.30 - - 14.12 ± 5.56 - - 44.37 ± 17.59 - -

Adverse pregnancy [name (%, %)] - 2.821b 0.005 2.757b 0.006 3.459b 0.001

No 89 (20.5) 13.48 ± 4.38 - - 15.07 ± 5.42 - - 48.97 ± 16.80 - -
Yes 346 (79.5) 12.11 ± 4.01 - - 13.46 ± 4.78 - - 42.15 ± 16.52 - -

Complications of pregnancy[(percent,%)] - 3.177b 0.004 2.718b 0.011 2.291b 0.029

Yes 28 (6.4) 15.71 ± 5.82 - - 17.07 ± 6.72 - - 52.57 ± 21.87 - -
No 407 (93.6) 12.16 ± 3.88 - - 13.57 ± 4.74 - - 42.92 ± 16.23 - -

Contact return from infected area [name 

(percent, %)]

- 2.642b 0.009 - 2.103b 0.036 - 1.610b 0.182

Yes 5 (1.1) 17.20 ± 5.54 - - 18.40 ± 7.83 - - 63.40 ± 27.84 - -

No 430 (98.9) 12.34 ± 4.08 - - 13.73 ± 4.90 - - 43.31 ± 16.53 - -

Current prevention and control status 
[Name (percent, %)]

- 3.175a 0.024 - 3.492a 0.016 - 1.287a 0.278

Very high 5 (1.1) 15.60 ± 5.32 - - 16.40 ± 9.45 - - 48.60 ± 46.26 - -

High 69 (15.9) 13.04 ± 4.10 - - 15.09 ± 5.35 - - 46.26 ± 16.87 - -
Medium 45 (10.3) 13.38 ± 4.23 - - 14.69 ± 4.15 - - 45.47 ± 16.03 - -

Low risk 316 (72.6) 12.06 ± 4.05 - - 13.33 ± 4.83 - - 42.60 ± 16.64 - -

Notes: a is F value, b is T value, P < 0.05.

https://doi.org/10.2147/IJW
H

.S445473                                                                                                                                                                                                                                

D
o

v
e

P
r
e

s
s
                                                                                                                                     

International Journal of W
om

en’s H
ealth 2024:16 

198

Z
hao et al                                                                                                                                                             

D
o

v
e

p
r
e

s
s

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


women; ②whether pregnant women are more likely to be infected with COVID-19 than non-pregnant women; ③ Risk 
of mother-to-child vertical transmission. Pregnant women may have attention bias modification (ABM) in the face of 
COVID-19 public events and personal events related to self-adverse pregnancy history, thus alleviating symptoms such 
as anxiety, insomnia, and PTSD, but this has not been reported. Attention bias modification (ABM) is the modification of 
selective attention to information.19 However, ABM has been proposed as an efficient, accessible psychological therapy 
to alleviate anxiety symptoms in previous studies.20,21, In addition, pregnant women with a history of adverse pregnancy 
have received corresponding psychological counseling and corresponding behavioral guidance in the process of preg
nancy protection, so that they may have a certain psychological ability to resist pressure.

The results of this study indicate that pregnancy complications, low income, and late pregnancy are risk factors for 
pregnant women’s bad mood. This study is consistent with previous research results.4,22,23 In addition to concerns about 
the adverse effects of complications on pregnancy and childbirth, pregnant women are also concerned about the high risk 

Table 3 Multi-Factor Analysis of Anxiety in Pregnant Women

Independent Variable GAD-7

Regression 
Coefficient

Standard 
Error

Normalized Regression 
Coefficient

T value P-value

(constant) 4.462 1.396 - 3.196 0.00
Complications of pregnancy 3.150 0.787 0.188 4.003 0.00

Household income −0.667 0.207 −0.149 −3.218 0.001

Currently prevention and control status 0.615 0.240 0.119 2.565 0.011
History of adverse pregnancy −0.964 0.477 −0.095 −2.021 0.044

Notes: GAD-7 is a generalized anxiety scale, R² = 0.088, F = 10.40, P < 0.001.

Table 4 Multivariate Analysis of Insomnia in Pregnant Women

Independent Variable ISI

Regression 
Coefficient

Standard 
Error

Normalized 
Regression Coefficient

T value P-value

(constant) 3.310 1.715 - 1.930 0.054
Complications of pregnancy 2.658 0.958 0.132 2.774 0.006

Current prevention and control status 0.826 0.290 0.133 2.848 0.005

Gestation stage 0.864 0.337 0.120 2.568 0.011
History of adverse pregnancy −1.406 0.580 −0.115 −2.425 0.016

Notes: ISI is the insomnia index scale, R² = 0.073, F = 8.494, P < 0.001.

Table 5 Multi-Factor Analysis of Stress in Pregnant Women

Independent Variable IES-R

Regression 
Coefficient

Standard 
Error

Normalized 
Regression Coefficient

T value P-value

(constant) 6.066 8.666 - 0.700 0.484

History of adverse pregnancy −7.222 1.947 −0.174 −3.709 0.00
Contacts returned from infected areas 21.014 7.355 0.134 2.857 0.004

Gestation stage 3.152 1.143 0.129 2.758 0.006

Notes: IES-R is the revised Event Impact Scale, R² = 0.060, F = 9.143, P < 0.001.
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of developing serious illness after contracting COVID-19. Pregnant women from low-income families face the burden of 
high costs of childbirth and childcare; hence, they tend to worry easily about the family’s economic situation and are 
more prone to anxiety. With respect to gestational weeks, the greater the gestational week, the higher the physiological 
load on the woman’s organs and the greater the psychological burden. Furthermore, with the approaching of the due date, 
pregnant women become increasingly worried about the health of the fetus and their own delivery process and delivery 
mode and are susceptible to anxiety, insomnia, stress, and other psychological effects.

The results showed that the more cases of COVID-19 in the region where pregnant women were currently living, the 
more likely they were to suffer from anxiety and insomnia. At the same time, this study found that returning from the 
epidemic area is a risk factor for PTSD in pregnant women. This study is consistent with previous research results.24–26 

The COVID-19 pandemic places multiple stressors on entire populations. First, pregnant women are particularly afraid of 
contracting COVID-19, believing that the more cases around them, the more likely they are to get sick. Second, pregnant 
women are at high risk of COVID-19 complications compared with non-pregnant women. Last, it has caused illness, 
deaths, and strain on healthcare and economic systems. People are afraid of contracting COVID-19, have to cope with 
COVID-19 symptoms, physical distancing, or grieving the loss of loved ones. Pregnant women are concerned about the 
increased risk of their own COVID-19 infection on the one hand, and the risk of vertical mother-to-child transmission on 
the other hand, thus further increasing their anxiety.

In all, the negative emotions of pregnant women have a great impact on mother and child,16,27–29 and it is essential to 
actively seek effective intervention measures. It is worth noting that this study found that adverse pregnancy history is 
a protective factor for anxiety, insomnia, and PTSD in pregnant women during COVID-19, and the analysis of the causes 
may have corrected the attention bias. Previous studies found that the attentional bias modification training (ABMT) can 
alleviate depressive symptoms.30–32 However, as far as we know, there are no reports yet on the effect of attention bias 
correction on the negative emotions of pregnant women. According to the situation of pregnant women, actively 
exploring the intervention study of attention bias correction may provide some ideas for clinical research.

Regarding the study’s limitations: Similar to other survey studies, observational studies generally suffer from 
information bias, selection bias, and confounding bias. In this study, efforts were made to control confounding bias 
through two approaches: Firstly, random sampling was employed during the study design phase and the corresponding 
study population was carefully selected based on strict exclusion criteria. Secondly, stepwise linear regression analysis 
was utilized to identify influencing factors and mitigate confounding bias. This paper mainly studies the mental health 
status of pregnant women during the prevention and control of novel coronavirus infection. The exclusion criteria here 
include most women with pre-existing mental disorders, and the exclusion criteria are to optimize the model and control 
confounding factors.

Limitations
First, this study is only a cross-sectional survey on the prevention and control status of the novel COVID-19 infection, 
which may not fully reflect the psychological status of all pregnant women with respect to the prevention and control 
status. Second, the sample size of this study is not large enough, which may have had a certain impact on the results. 
However, given the current circumstances, such a sample size suffices to substantiate the identified issue.

Conclusion and Recommendation
Given the influence of the COVID-19 pandemic, pregnant women seemed to generally have anxiety, insomnia, and stress 
disorders. Poor pregnancy history is a protective factor for pregnant women with anxiety, insomnia, and post-traumatic 
stress disorder. In the case of similar public health emergencies, attention bias modification (ABM) may be a potential 
intervention measure to provide potentially new ideas for alleviating the psychological disorders of pregnant women 
during this special period.

Data Sharing Statement
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable 
request.
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