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A B S T R A C T   

Background: Pregnant women themselves are at higher risk for psychological symptoms. The impact of ongoing 
COVID-19 may increase the risk. However, it is uncertain whether COVID-19 affects pregnant women's psy-
chological symptoms directly or indirectly being mediated. 
Methods: This survey was conducted in four obstetrics and gynecology hospitals in Beijing from February 28, 
2020, to April 26, 2020. Pregnant women who visited the antenatal-care clinic were mobilized to finish the 
online questionnaires, including the Generalized Anxiety Disorder 7-Item Scale, Patient Health Questionnaire-9, 
Connor-Davidson resilience scale, and Insomnia Severity Index. 
Results: A total of 828 pregnant women were included in the analysis. The estimated self-reported rates of 
anxiety, depression, insomnia, and any of the three were 12.2 %, 24.3 %, 13.3 %, and 33.1 %, respectively. 
Mediating effect analysis showed that pregnant women's response to COVID-19 was not directly associated with 
psychological symptoms but indirectly through the mediating effect of maternal concerns, which accounted for 
32.35 % of the total effect. Stratified analysis by psychological resilience showed that women's attitude toward 
COVID-19 (OR, 2.68, 95 % CI: 1.16–6.18) was associated with a higher risk of psychological symptoms in those 
with poor psychological resilience. 
Limitations: The study was a non-probability sampling survey, and the causal relationship between maternal 
concerns and psychological symptoms could not be determined due to the study's design. 
Conclusions: Under public health emergencies such as COVID-19, routine antenatal care should still be priori-
tized, and concerns related to childbirth-related caused by such emergencies should also be addressed, especially 
for those with weak psychological resilience.   

1. Introduction 

The COVID-19 epidemic in 2020 has brought significant changes to 
people worldwide. Various uncertainties at the beginning of the 
outbreak also increase the risk of adverse psychological reactions such as 
anxiety and depression. As a particular group, pregnant women them-
selves are at higher risk for psychological symptoms due to related 
physio- and psychological changes. Coupled with the outbreak of 
COVID-19, the risk may increase. It is especially true for pregnant 
women who are tested positive for COVID-19. Evidence showed that 

pregnant women who reported testing positive for COVID-19 were 
significantly more likely to report depressive symptoms than women 
who tested negative (P = 0.027) or who were never tested. It was re-
ported that 29.6 % of pregnant women reported depressive symptoms 
after the declaration of the COVID-2019 epidemic, slightly higher than 
26.0 % reported before the epidemic declaration (Wu et al., 2020; Wu 
et al., 2021). Studies also indicated that maternal depression could affect 
child outcomes through altered placental function, epigenetic changes 
in the child, and stress reactivity (Dean et al., 2018; Herba et al., 2016). 

The impact on delivery and fetus after being infected with COVID-19 
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further aggravated pregnant women's psychological burden and pres-
sure during pregnancy (Villar et al., 2021). In addition to the common 
psychological symptoms, some studies also reported a high prevalence 
of maternal concerns, representing the most reported symptom in 
pregnant women (Akgor et al., 2021; Biaggi et al., 2016). Furthermore, 
there was a complex interaction between maternal concerns and com-
mon psychological symptoms (Storksen et al., 2012). Previous studies 
focused on investigating the psychological problems of pregnant women 
during the epidemic of COVID-19, but few studies explored the role of 
maternal concerns between COVID-19 and psychological symptoms. 
Therefore, it is still unknown whether the COVID-19 epidemic directly 
affects pregnant women's anxiety and depression symptoms or whether 
it is mediated by increasing maternal concerns. 

2. Method 

2.1. Study design 

A cross-sectional study was conducted in four obstetrics and gyne-
cology hospitals in Beijing from February 28, 2020, to April 26, 2020. 
During the period, all pregnant women who visited the antenatal care 
clinic were mobilized to finish the questionnaire using the online plat-
form (“SurveyStar”). Subjects with self-reported records of schizo-
phrenia, schizophrenic affective disorder, paranoid psychosis, bipolar 
disorder, mental disorders caused by epilepsy, mental retardation with 
mental disorders, and non-local household registration were excluded. 
Electronic informed written consent was obtained from all respondents 
before the data collection. The Ethics Committee of the Institute of 
Psychology, Chinese Academy of Sciences approved the study. 

2.2. Measurements 

2.2.1. Sociodemographic data and others 
Sociodemographic data included age, nationality, occupation, 

marital status, and education. Pregnancy-related information involved 
gestational week, number of pregnancies, number of deliveries, and 
maternal concerns (questions such as “Do you have pregnancy- and 
childbirth-related concerns?”). Data on ‘family support’ referred to 
whether husband and wife live together and the time of being taken care 
of in a day. The information on pregnant women's response to COVID-19 
was gathered by asking: “Do you accept the current COVID-19 
epidemic?”. Furthermore, information on the history of somatic dis-
eases was also collected. 

2.2.2. Generalized Anxiety Disorder 7-Item (GAD-7) Scale 
This scale was used to screen for anxiety symptoms and evaluate the 

severity, consisting of 7 items. There were four degrees for each item (0- 
not at all; 1-some of the time; 2-more than half the time; 3-nearly every 
day). The GAD-7 score ranged from 0 to 21. The higher the total score 
was, the more serious the anxiety symptoms presented. For example, the 
total score of 0–4 was rated as no anxiety, 5–9 rated as mild anxiety, 
10–14 rated as moderate anxiety, and 15 or more rated as severe anxi-
ety. The scale has been proven to have good validity and reliability and 
is widely used in the epidemiological investigation (Gong et al., 2021). 

2.2.3. Patient Health Questionnaire-9 (PHQ-9) 
This scale was used to screen for depressive symptoms and evaluate 

the severity, consisting of 9 items. There were four degrees for each item 
(0-not at all; 1-some of the time; 2-more than half the time; 3-nearly 
every day). The PHQ-9 score ranged from 0 to 27. The higher the total 
score was, the more serious the depressive symptoms presented. For 
example, the total score of 0–4 was rated as no depression, 5–9 rated as 
mild depression, 10–14 rated as moderate depression, 15–19 rated as 
moderate to severe depression, and 20 or more rated as severe depres-
sion. The scale has been proven to have good validity and reliability and 
is widely used in the epidemiological investigation (Sidebottom et al., 

2012). 

2.2.4. Connor-Davidson Resilience Scale (CD-RISC) 
The scale consisted of 10 items and was used to evaluate the level of 

psychological resilience, each with 0–4 points. The higher the score was, 
the higher the level of psychological resilience appeared. The cut-off 
value of 25.5 was selected as the classification standard, with a total 
score of ≥26 as having good psychological elasticity, and ≤25 was 
considered poor. The scale has been proved to have good validity and 
reliability and is widely used in the epidemiological investigation (Yu 
et al., 2011; Zhang et al., 2021). 

2.2.5. Insomnia Severity Index, ISI 
The ISI scale consisted of 7 items, each with 0–4 points, and was used 

to screen for insomnia symptoms and evaluate the severity. The total 
score range was 0–28 points; the higher the score was, the more severe 
the rated insomnia symptoms. For example, the total score of 0–7 was 
rated as no insomnia, 8–14 rated as mild insomnia, 15–21 rated as 
moderate depression, and 22 or more rated as severe insomnia. The scale 
has been proven to have good validity and reliability and is widely used 
in the epidemiological investigation (Bastien et al., 2001; Wang et al., 
2020). 

2.3. Statistical analyses 

The detection rate described the proportion of cases with psycho-
logical symptoms, and the chi-square test compared the characteristic 
distribution of the detection rate. The bootstrap method calculated the 
detection rate's 95 % confidence intervals (CI). Nonconditional binary 
logistic regression analysis was employed to screen factors associated 
with psychological symptoms and calculate its 95 % CI. Sobel Test was 
used to screen the mediator variable and evaluate the significance of 
mediation in this study. The Sobel test estimates the statistical signifi-
cance of indirect effect in mediation analysis (Sobel, 1982, 1986). The 
Sobel-Goodman tests aimed to test whether a mediator carries the in-
fluence of an independent variable (IV) to a dependent variable (DV). A 
variable may be considered a mediator to the extent to which it carries 
the influence of a given IV to a given DV. In general, mediation can occur 
when the IV significantly affects the mediator, the IV significantly affects 
the DV in the absence of the mediator, and the mediator has a significant 
unique effect on the DV. The effect of the IV on the DV shrinks upon the 
addition of the mediator to the model. Statistical tests were two-tailed 
with P < 0.05, and data were analyzed by STATA 14.0 (StataCorp, 
College Station, Texas, USA). 

3. Results 

3.1. Detection rates of psychological symptoms and their distributions 

After excluding 8 cases with incomplete information, 828 pregnant 
women were included, with an average age of 31.4 (SD, 4.0) years. The 
detection rates of cases with anxiety symptoms, depression symptoms, 
insomnia symptoms, and any of them were 12.2 % (95 % CI, 10.6 %– 
14.0 %), 24.3 % (95 % CI, 21.2 %–27.6 %), 13.3 % (95 % CI, 10.9 %– 
16.1 %) and 33.1 % (95 % CI, 30.2 %–36.1 %) respectively, but most of 
them appeared mild. Significantly higher proportions of self-reported 
psychological symptoms were found in pregnant women with short 
gestational week, history of somatic diseases, maternal concerns, and 
poor psychological resilience (P < 0.05, see Table 1). 

3.2. Factors associated with psychological symptoms through logistic 
regression 

Both univariate (OR, 1.83, 95 % CI: 0.90–3.72, see Table 2) and 
multivariate (OR, 1.55, 0.72–3.37) logistic regression showed that the 
variable ′′Subjectively accepts the epidemic or not ′′ was not found to be 
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significantly associated with psychological symptoms. Instead, having 
maternal concerns (OR, 2.51, 95 % CI: 1.80–3.49) and poor psycho-
logical resilience (OR, 3.23, 95 % CI: 2.16–4.83) were associated with 
psychological symptoms among pregnant women. The item “Subjec-
tively accept the epidemic or not” was found to be associated with 
maternal concerns in both univariate (OR, 2.67, 95 % CI: 1.31–5.44, 
data not shown) and multivariate (OR, 3.07, 95 % CI: 1.43–6.58) 
analysis. 

3.3. Mediation effect of maternal concerns between COVID-19 and 
psychological symptoms 

Based on the noticed association between COVID-19 and psycho-
logical symptoms, Sobel-Goodman's analysis was employed to explore 
the mediation effect of maternal concerns on COVID-19 and psycho-
logical symptoms. Sobel test of mediating effect showed that mediating 
effect was valid with P < 0.05 (see Table 3). The proportion of the total 
mediated effect was 32.3 %. 

3.4. Association between COVID-19 and psychological symptom 

Given the association between psychological resilience and psycho-
logical symptoms and the mediate effect, stratified logistic regression by 
psychological resilience was performed in two models, with one (Model 
1) including maternal concerns and the other (Model 2) not. In model 1, 
negative response to COVID-19 (OR, 2.16, 95 % CI: 0.91–5.13, see 
Table 4) was potentially associated with psychological symptoms in 
pregnant women with poor psychological resilience. In model 2, nega-
tive response to COVID-19 (OR, 2.68, 95 % CI: 1.16–6.18) was signifi-
cantly associated with psychological symptoms in pregnant women with 
poor resilience. However, in both models, the association was not found 
in cases with good psychological resilience. 

4. Discussion 

This study was among the few studies using mediating effect analysis 
to explore the impact of COVID-19 on psychological symptoms in 

Table 1 
Self-reported psychological symptoms among 828 pregnant women.a  

Variables N Detection rate % (95 % CIb) 

Subjectively accepting the epidemic   
No  32 46.9 (31.7–62.6) 
Yes  796 32.5 (29.8–35.4) 

Age   
<35 years  676 34.2 (31.0–37.4) 
≥35 years  152 28.3 (21.5–36.3) 

Education level   
Junior college degree or below  289 32.2 (27.5–37.2) 
Bachelor's degree or above  539 33.6 (29.5–37.9) 

Annual household income   
Less than 80,000 RMB  182 39.0 (33.1–45.2) 
80,000–300,000 RMB  481 31.8 (28.3–35.5) 
More than300,000 RMB  165 30.3 (23.8–37.8) 

Nationality   
Non-Han nationality  62 32.3 (21.1–45.9) 
Han nationality  766 33.2 (29.8–36.7) 

Marital status   
Unmarried or divorced  15 53.3 (27.6–77.4) 
Married  813 32.7 (29.3–36.4) 

Gestational week   
<12 weeks  217 40.1 (33.3–47.3)* 
>12 & <28 weeks  192 32.3 (26.9–38.2) 
≥28 weeks  419 29.8 (26.1–33.8) 

Number of pregnancies   
1st pregnancy  447 32.9 (28.8–37.2) 
2nd and above  381 33.3 (29.5–37.5) 

Number of deliveries   
1st delivery  584 34.4 (30.0–39.1) 
2nd and above  244 29.9 (24.4–36.1) 

History of somatic diseases   
Yes  180 39.4 (32.4–46.9)* 
No  648 31.3 (27.6–35.3) 

Live with husbands   
No  43 39.5 (25.4–55.7) 
Yes  785 32.7 (29.5–36.2) 

Time took care of in daily life   
No or little time  225 36.4 (29.6–43.9) 
Most of the time  603 31.8 (28.2–35.7) 

Maternal concerns   
Yes  254 49.2 (43.0–55.4)*** 
No  574 26.0 (22.7–29.5) 

Psychological resilience   
Poor  137 55.5 (46.5–64.1)*** 
Good  691 28.7 (25.3–32.2)  

* P < 0.05. 
*** P < 0.001. 
a Sample size of 828 achieved 94.5 % power to detect a difference of 0.037 

(when compared with other survey results in the same period, the least differ-
ence in anxiety symptoms was selected as the effect value to estimate the sample 
size) using an exact two-sided test with a significance level (alpha) of 0.05. 

b 95 % CI, 95 % confidence interval. 

Table 2 
Factors associated with psychological symptoms examined in the univariate and 
multivariate logistic model.  

Variables Unadjusted OR 
(95 % CI) 

P value Adjusted OR 
(95 % CI) 

P value 

Subjectively accept the 
epidemic, no 

1.83 
(0.90–3.72)  

0.095 1.55 
(0.71–3.37)  

0.267 

Age, ≥35 years 0.76 
(0.52–1.12)  

0.165 0.68 
(0.44–1.07)  

0.095 

Education level, Junior 
college degree or 
below 

0.94 
(0.69–1.27)  

0.683 0.97 
(0.68–1.39)  

0.881 

Annual household 
income, 
80,000–300,000 RMB 

1.07 
(0.73–1.57)  

0.719 1.06 
(0.69–1.65)  

0.783 

Annual household 
income, <80,000 
RMB 

1.47 
(0.94–2.30)  

0.090 1.57 
(0.93–2.65)  

0.094 

Nationality, non-Han 
nationality 

0.96 
(0.55–1.67)  

0.885 0.93 
(0.51–1.68)  

0.802 

Marital status, 
unmarried or divorced 

2.35 
(0.84–6.55)  

0.102 1.81 
(0.60–5.45)  

0.288 

Gestational week, >12 
& <28 weeks 

0.71 
(0.47–1.07)  

0.102 0.82 
(0.53–1.27)  

0.373 

Gestational week, ≥28 
weeks 

0.64 
(0.45–0.90)  

0.009 (0.44–0.94)  0.024 

Number of pregnancies, 
1st pregnancy 

0.98 
(0.73–1.31)  

0.892 0.83 
(0.54–1.26)  

0.374 

Number of deliveries, 
1st delivery 

1.23 
(0.89–1.70)  

0.210 1.22 
(0.75–1.98)  

0.431 

History of somatic 
diseases, yes 

1.43 
(1.01–2.01)  

0.041 1.45 
(0.99–2.11)  

0.054 

Live with husbands, no 1.34 
(0.72–2.52)  

0.358 1.28 
(0.65–2.50)  

0.477 

Time took care of in 
daily life, no or little 
time 

1.23 
(0.89–1.69)  

0.211 1.16 
(0.82–1.64)  

0.408 

Maternal concerns, yes 2.76 
(2.03–3.76)  

<0.001 2.51 
(1.80–3.49)  

<0.001 

Psychological resilience, 
poor 

3.10 
(2.13–4.51)  

<0.001 3.23 
(2.16–4.83)  

<0.001  

Table 3 
Mediation effect tests by Sobel-Goodman analysis.   

Coefficient SE P 

Sobel  0.047  0.018  0.010 
Goodman-1  0.047  0.018  0.011 
Goodman-2  0.047  0.018  0.009 
Indirect effect  0.047  0.018  0.010 
Direct effect  0.098  0.082  0.230 
Total effect  0.145  0.083  0.080 
Proportion of total effect mediated (%)  32.3    
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pregnant women. Findings showed that COVID-19 did not directly affect 
pregnant women's psychological symptoms but indirectly through the 
mediating effect of maternal concerns. The birth of a child seems to be a 
distressing experience associated with an increase in the mother's 
vulnerability to developing affective disorders, primarily perinatal 
anxiety, and depression. In this study, the detection rates of both anxiety 
and depression symptoms appeared higher than in Wu's study (9.8 % 
and 6.9 %) (Wu et al., 2021) and Zhou's study (6.8 % and 5.3 %) (Zhou 
et al., 2020), but lower than those of other studies performed during 
COVID-19 (Cameron et al., 2020; Lebel et al., 2020; Wu et al., 2020) 
epidemics. The difference in detection rates might be related to local 
disparities in the survey area, epidemic situations during the study 
period, and tools used for the investigation. Consistent with the results 
from other studies (Ahmad and Vismara, 2021), mild cases appeared 
predominantly. As a particular group, pregnant women also reported a 
high prevalence of maternal concerns in addition to common psycho-
logical symptoms. Prior to the COVID-19 epidemics, studies reported 
that 10–30 % of pregnant women had maternal concerns (O'Connell 
et al., 2019; Onchonga et al., 2020; Toohill et al., 2014). A longitudinal 
study involving 120 couples found that women reported increasing 
worries toward the final stage of pregnancy, with 25 % to 30 % 
describing being preoccupied with caring for an infant postpartum 
(Leckman et al., 2004). Self-reported rate of maternal concerns in this 
study was higher than that of most studies before COVID-19 but lower 
than that of most studies after COVID-19 (Ahmad and Vismara, 2021), 
which may be related to the mildness of the epidemics noticed in Beijing. 
It was recognized that the elevated depression and anxiety symptoms 
during the COVID-19 epidemic were significantly associated with 
COVID-19-related concerns but with varieties, including concerns on 
health conditions of the baby and their own, worries about the 
mistreatment of care during pregnancy, and being socially isolated 
(Lebel et al., 2020). The present study results were in line with those of 
previous studies, which have shown that women with maternal concerns 
were at higher risk of developing psychological symptoms (Vismara 
et al., 2021). 

COVID-19 aggregates the worries of pregnant women, including pain 
and process of delivery, maturity of the fetus, and risk of infection to 
babies and themselves by COVID-19. Notably, prenatal anxiety was also 
a predictor for postpartum depressive symptoms (Cheng et al., 2021). In 
addition, pregnant women's psychological health may affect fetal neu-
robehavioral development and child outcomes. It was reported that 
prenatal environmental exposures, including maternal psychological 
state–based alterations in utero physiology- can have sustained effects 
across the lifespan (Kinsella and Monk, 2009; Leckman et al., 2004). 
Animal models have also provided evidence that prenatal stress was 
associated with offspring's neuropsychiatric disorders, including anxi-
ety, depression, and autism spectrum disorders (Chen et al., 2020). 

The impact of the COVID-19 on the social life of the general popu-
lation is multifaceted, but more on pregnant women in maternal 
speaking. Given the unique situation of this particular group, under the 
sudden exposure to public health emergencies such as COVID-19. Pro-
grams on routine antenatal care should still be prioritized but added on 

contents related to emergencies such as COVID-19 during pregnancy 
and childbirth. Meanwhile, pregnant women with poor psychological 
resilience were more likely to develop psychological symptoms that 
deserved more social and psychological support during the epidemic. In 
practice, pregnant women should be screened for psychological symp-
toms in the antenatal clinics of obstetrics and gynecology hospitals, with 
symptoms-positive ones provided by necessary psychological support 
and intervention programs. Unfortunately, face-to-face psychological 
intervention cannot be carried out due to the epidemic; network-based 
remote psychological intervention might be a better option. 

4.1. Limitations 

Several limitations of the study should be taken into consideration. 
First, we used a non-probability sample survey instead of a random 
sample survey due to the limitation during the COVID-19 epidemic, 
cautiously extrapolating the results. Second, the survey tools used in this 
study were only available for those self-reported psychological symp-
toms but not psychological disorders. In addition, the causation between 
maternal concerns and psychological symptoms was still unclear as of 
the design of the study. 

5. Conclusions 

We found that the self-reported rates of anxiety, depression, and 
insomnia among pregnant women were high during the COVID-19 
epidemic. COVID-19 did not directly affect the psychological symp-
toms of pregnant women but indirectly through the mediating effect of 
maternal concerns. During public health emergencies such as COVID-19, 
more attention should be paid to pregnant women's specific concerns, 
especially those with weak psychological resilience. Since the influence 
of COVID-19 epidemics on psychological symptoms of pregnant women 
stays complex, longitudinal studies are warranted to promote stan-
dardized screening and intervention guidelines in supporting pregnant 
and postpartum women pre-and post- the COVID-19 epidemics. In the 
meantime, special attention should also be paid to the long-term effect of 
maternal mental health on child development. 
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