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Abstract
Background  The COVID-19 outbreak has made people more prone to depression, anxiety and insomnia, and females are 
at a high risk of developing these conditions. As a special group, pregnant and lying-in women must pay close attention to 
their physical and mental health, as both have consequences for the mother and the fetus. However, knowledge regarding 
the status of depression, anxiety and insomnia among these women is limited.
Aim  This study aimed to examine insomnia and psychological factors among pregnant and lying-in women during the 
COVID-19 pandemic and provide theoretical support for intervention research.
Methods  In total, 2235 pregnant and lying-in women from 12 provinces in China were surveyed; their average age was 
30.25 years (SD = 3.99, range = 19–47 years).
Participants and setting  The participants completed electronic questionnaires designed to collect demographic information 
and assess levels of depression, anxiety and insomnia.
Results  The prevalence of insomnia in the sample was 18.9%. Depression and anxiety were significant predictors of insom-
nia. Participants in high-risk areas, those with a disease history, those with economic losses due to the outbreak, and those 
in the postpartum period had significantly higher insomnia scores.
Discussion  The incidence of insomnia among pregnant and lying-in women is not serious in the context of the epidemic, 
which may be related to the sociocultural background and current epidemic situation in China.
Conclusion  Depression and anxiety are more indicative of insomnia than demographic variables.
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Introduction

The COVID-19 outbreak began in late 2019, and the dis-
ease then spread worldwide. On January 30, 2020, the 
World Health Organization (WHO) declared the outbreak 

of COVID-19 a global health emergency [1]. In the environ-
ment of high risk and stress caused by the outbreak of infec-
tious diseases, people often feel fear and uncertainty and 
are prone to a series of psychological problems and somatic 
symptoms [2], such as insomnia [3].

Insomnia occurs when the quality and quantity of sleep 
are insufficient to meet a person’s physiological needs [4]. Ru Han and Zhengkui Liu have contributed equally to this work 
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As a symptom, insomnia is a common experience in every-
day life, but frequent insomnia constitutes a sleep disorder 
[5]. Long-term insomnia can lead to or aggravate other phys-
ical and mental diseases [6–8] and increase early mortality 
[9]. However, most insomnia is undiagnosed and untreated 
because general practitioners have minimal training in sleep 
issues and limited awareness of sleep disorders [10]. Studies 
have found that 60–64% of severe insomnia is not recognized 
by doctors during general clinical diagnosis and treatment 
and that 70% of chronic insomnia patients do not discuss 
their sleep problems with their doctor [11]. Given the nega-
tive effects of insomnia on physical health, psychological 
health, and social interaction, numerous researchers have 
studied the factors contributing to insomnia to attempt to 
better prevent this condition.

Insomnia is affected by many factors. As a sleep disor-
der, insomnia is often associated with many physiological 
factors. For example, disease causes [12] and the circadian 
rhythm [13] are often a concern among researchers. Addi-
tionally, the demographic factors associated with insomnia 
cannot be ignored. Previous studies have focused on the 
demographic factors affecting insomnia. The severity of 
insomnia gradually increases with age [14]. Moreover, the 
prevalence of insomnia is higher in people with lower edu-
cation levels across different people with different levels of 
education [15]. In addition to its close link to physiology, 
insomnia has been variably associated with various other 
factors, including sociodemographic characteristics (e.g., 
age and education level) and psychological factors, such as 
compulsive behavior [16], depression [17] and anxiety [18]. 
Among the psychological problems that often accompany 
insomnia, the most common are depression and anxiety [19, 
20]. Depression is characterized by a marked and persistent 
state of low mood or loss of interest or pleasure accompa-
nied by a range of physical symptoms [21]. Sleep distur-
bance is one of the most common symptoms of depression. 
More than 70% of people with depression have insomnia 
[22]. Insomnia can be a short-term or long-term side effect 
of antidepressant treatment [23]. Similar to depression, anxi-
ety has been strongly associated with insomnia in previous 
studies [18]. Anxiety is a symptom of excessive malaise, 
restlessness and distraction by events or internal thoughts 
and feelings [24]. A longitudinal study revealed that anxiety 
prospectively predicted insomnia [25]. In summary, previous 
studies have found that people with depression and anxiety 
are very likely to experience insomnia. The effects of depres-
sion and anxiety can exacerbate the symptoms of insomnia, 
protract the course of the disease, delay healing and even 
develop into chronic or long-term disease.

Female sex is a common risk factor for depression, anxi-
ety and insomnia. Indeed, females are twice as likely as 
males to be diagnosed with insomnia due to menstruation 
and differences in hormonal levels according to a review 

of the literature [26]. Abundant evidence suggests that as 
a special group of females, pregnant and lying-in women 
are more likely to have depression, anxiety and insomnia, 
which could affect the physical and mental health of not 
only the mother but also the fetus. In addition, the physi-
ological, hormonal and metabolic changes that occur during 
pregnancy tend to disrupt the mother’s sleep cycle [27–30]; 
thus, pregnancy is associated with insomnia [31]. In par-
ticular, under the current epidemic situation, as a vulnerable 
group, pregnant and lying-in women are more likely to be 
affected [32]. However, due to the need for regular antenatal 
care, these women often travel to high-risk areas, such as 
hospitals, increasing their chances of exposure to the virus. 
In addition, due to the shortage of medical resources during 
the epidemic, the medical services and support previously 
available to pregnant and lying-in women have become lim-
ited, and their psychological burden has increased. Moreo-
ver, because pregnancy-related sleep disorders are gener-
ally believed to be common and temporary in nature, few 
studies have investigated sleep disorders during pregnancy 
and postpartum [33]. Insomnia is overshadowed by other, 
more pressing disease problems during pregnancy and post-
partum. Given the recessive nature of insomnia, identifying 
relatively more explicit psychological symptoms (such as 
depression and anxiety) may be more helpful in identifying 
and treating insomnia.

The purposes of this study were to investigate (1) differ-
ences in maternal insomnia scores by demographic factors 
under COVID-19 and (2) the predictive effects of demo-
graphic and psychological variables on insomnia.

Materials and methods

Participants

The data were derived from a survey conducted by the 
Institute of Psychology, Chinese Academy of Sciences to 
understand the physical and mental health of pregnant and 
lying-in women in China. In this study, 2237 questionnaires 
were recovered, and 2 invalid questionnaires were excluded 
(because the individuals had a serious addiction to smoking 
and drinking). The total number of valid questionnaires was 
2235, and the mean age of the participants was 30.25 years 
(SD = 3.99, range = 19–47 years).

Procedures

This cross-sectional study was conducted in 12 provincial 
administrative regions of China from February 28 to April 
26, 2020, and the participants were selected by conveni-
ence sampling. Obstetricians and gynecologists from vari-
ous hospitals issued online questionnaires to pregnant and 
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lying-in women who received antenatal care or gave child-
birth through mobile phone links. The participants were 
informed that their participation was entirely voluntary and 
that their answers would be completely confidential. Prior to 
the completion of the online questionnaire, the participants 
signed written informed consent forms online. All proce-
dures were approved by the Research Ethics Review Com-
mittee of the Institute of Psychology, Chinese Academy of 
Sciences.

Measures

The Chinese version of the Generalized Anxiety Disorder 
Scale (GAD-7) was used to assess anxiety symptoms. The 
GAD-7 was developed by Spitzer et al. [34] and translated 
into Chinese [35]. The scale was used to measure how often 
the participants experienced anxiety symptoms in the past 
two weeks. This single-dimension scale includes seven 
items, and sample items are (a) being unable to stop or con-
trol worrying and (b) becoming easily annoyed or irritable. 
The scale items are scored from 0 (never) to 3 (almost every 
day). In this study, according to the cutoff scores [31], a 
score greater than or equal to 1 was defined as mild anxiety, 
a score greater than or equal to 5 was defined as moderate 
anxiety, a score greater than or equal to 10 was defined as 
moderate major anxiety, and a score greater than or equal to 
15 was defined as major anxiety. This scale has high reliabil-
ity and validity, and its Cronbach alpha coefficient is 0.92.

Depression symptoms were assessed using the Chinese 
version [36] of the nine-item Patient Health Questionnaire 
(PHQ-9) [37]. Sample items include (a) feeling tired or hav-
ing little energy and (b) poor appetite or overeating. The 
questionnaire was used to investigate how often the par-
ticipants experienced depressive symptoms in the last two 
weeks. The items ranged from 0 (not at all) to 3 (almost 
daily). According to the cutoff scores [37], a score greater 
than or equal to 5 was defined as mild depression, a score 
greater than or equal to 10 was defined as moderate depres-
sion, a score greater than or equal to 15 was defined as mod-
erate major depression, and a score greater than or equal to 
20 was defined as major depression. In this study, the ques-
tionnaire had high reliability and validity, and its Cronbach 
alpha coefficient was 0.86.

The insomnia severity index (ISI) was used to assess the 
severity of insomnia [38] and was translated and revised by 
Hong Kong researchers to create a Chinese version [39]. The 
scale was used to investigate the severity of insomnia in the 
last two weeks and obtain information regarding the impact 
of insomnia on health and daytime function. Sample items 
reflecting the severity of insomnia are (a) difficulty falling 
asleep; (b) difficulty staying asleep; and (c) problem waking 
up too early. The scale is composed of 7 items scored on a 
5-point Likert scale from 0 (none) to 4 (extremely severe). 

The scoring guidelines were as follows: a score of 0–7 indi-
cates insomnia without significant clinical manifestations; 
a score of 8–14 indicates mild insomnia; a score of 15–21 
indicates moderate insomnia; and a score of 22–28 indicates 
major insomnia. This scale has high reliability and validity, 
and its Cronbach alpha coefficient is 0.93.

Considering that maternal demographic differences may 
exist among individuals, we also measured the following 
important demographic variables: whether living in a high-
risk area, disease history, ethnicity, education level, annual 
household income, whether the outbreak caused economic 
losses, whether pregnant or postpartum, etc.

Analysis plan

IBM SPSS Statistics 25.0 (IBM, Armonk, NY, USA) was 
used for the data analysis. First, duplicate samples were 
eliminated by matching information, such as name, tel-
ephone number, and IP address. Then, the descriptive sta-
tistics of insomnia among the pregnant and lying-in women 
were calculated based on different levels of the demo-
graphic variables. T tests and one-way analysis of variance 
(ANOVA) were used to examine whether insomnia varied 
at multiple levels across the demographic variables. Finally, 
to determine whether depression, anxiety or demographic 
characteristics are risk factors for insomnia, we used insom-
nia as the dependent variable and depression score, anxiety 
score and demographic characteristics as the independent 
variables and conducted a binary logistic regression using 
the whole sample.

Results

Basic information regarding the insomnia severity 
index scores and demographic characteristics

The insomnia status of the sample by demographic charac-
teristics was as follows: more than 1/3 of the participants 
were from a high-risk area, and the participants in high-
risk areas had significantly higher levels of insomnia than 
those in non-high-risk areas. Among the sample, 14.3% of 
the participants were older pregnant women (≥ 35 years 
old), and there was no significant difference in insomnia 
between the older women and other women. Nearly 1/5 of 
the participants had a disease history, and the ISI score of 
the participants with a disease history was significantly 
higher than that of the participants without a disease his-
tory. Only approximately one-quarter of the participants 
did not experience economic losses due to the outbreak, 
and the ISI scores of the participants who had economic 
losses were significantly higher than that of those who 
did not have economic losses. There was no significant 
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difference in the ISI scores between the pregnant and puer-
peral participants. However, in a detailed comparison of 
the first trimester, second trimester, third trimester and 
puerperal period, the results of the post hoc multiple com-
parisons revealed that the ISI scores in the puerperium 
period were significantly higher than those in the first tri-
mester. More than half of the participants in the sample 
were in the perinatal period, and these participants scored 
significantly higher than the non-perinatal-period partici-
pants. Other specific information regarding the sample is 
shown in Table 1.

Effects of depression, anxiety and related 
demographic factors on insomnia

An ISI score greater than or equal to 8 points was considered 
indicative of different degrees of insomnia (N = 423). To fur-
ther explore the association between the risk of insomnia 
and depression, anxiety and different demographic variables, 
we performed a binary logistic regression analysis using the 
entire sample.

After controlling for the demographic variables (i.e., edu-
cational level, annual household income, etc.), depression, 
anxiety and pregnancy were risk factors for insomnia. In 

Table 1   Demographic 
information and ISI scores

***p < 0.001
a ISI: Insomnia Severity Index. t-value of the ISI score in the gestation period and puerperium period
b p value of the ISI score in the gestation period, first trimester, second trimester, third trimester and puer-
perium period

Characteristic Number Percentage M ± SD t/F

Living in a high-risk area − 5.641***
 Yes 776 34.7 5.21 ± 4.76
 No 1459 65.3 4.05 ± 4.41

Older parturient women − 0.234
 Yes 319 14.3 4.50 ± 4.67
 No 1916 85.7 4.44 ± 4.55

Disease history 3.643***
 Yes 437 19.6 5.19 ± 4.83
 No 1798 80.4 4.27 ± 4.49

Minority − 0.415
 Yes 110 4.9 4.27 ± 4.45
 No 2125 95.1 4.46 ± 4.58

Educational level 0.719
 High school or below 375 16.8 4.52 ± 4.96
 Junior college and university 1621 72.5 4.46 ± 4.55
 Master’s degree or above 239 10.7 4.24 ± 4.07

Annual household income 0.299
 Less than 80,000 CNY 707 31.6 4.52 ± 4.83
 80,000 CNY to 300,000 CNY 1255 56.2 4.46 ± 4.43
 300,000 CNY to 1 million CNY 262 11.7 4.25 ± 4.50
 More than 1 million CNY 11 0.5 3.82 ± 4.71

Outbreak caused economic losses 5.976***
 Yes 1635 73.2 4.77 ± 4.75
 No 600 26.8 3.58 ± 3.91

Pregnancy stage  −  1.783a (12.254***b)
 Gestation period 2138 95.7 4.41 ± 4.55
  First trimester 499 22.3 3.49 ± 3.94

  Second trimester 508 22.7 4.26 ± 4.44
  Third trimester 1131 50.6 4.89 ± 4.77

 Puerperium 97 4.3 5.26 ± 5.02
Perinatal Period 5.093***
 Yes 1214 54.3 4.89 ± 4.77
 No 1021 45.7 3.92 ± 4.26
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particular, compared with the participants without depres-
sive symptoms, those with mild depression, moderate 
depression, moderate major depression and major depres-
sion were 3.61 times (prevalence OR = 3.61, 95% CI: [2.68, 
4.87]; p < 0.001), 7.2 times (prevalence OR = 7.20, 95% CI: 
[4.58, 11.31]; p < 0.001), 8.36 times (prevalence OR = 8.36, 
95% CI: [4.22, 16.53]; p < 0.001) and 10.3 times (preva-
lence OR = 10.30, 95% CI: [2.92, 36.32]; p < 0.001) more 
likely to have insomnia, respectively. Compared with those 
without anxiety symptoms, those with mild anxiety, moder-
ate anxiety, moderate major anxiety and major anxiety were 
1.89 times (prevalence OR = 1.89, 95% CI: [1.36, 2.63]; 
p < 0.001), 3 times (prevalence OR = 3.00, 95% CI: [2.03, 
4.43]; p < 0.001), 3.34 times (prevalence OR = 3.34, 95% CI: 
[1.69, 6.57]; p < 0.01) and 4.33 times (prevalence OR = 4.33, 
95% CI: [1.38, 13.59]; p < 0.05) more likely to experience 
insomnia, respectively. In addition to depression and anxi-
ety, the different pregnancy periods statistically significantly 
predicted insomnia. Those in the second trimester were more 
likely to have insomnia than were those in the first trimes-
ter. Other details are shown in Table 2.

Discussion

The present study investigated the insomnia status and 
related factors of pregnant Chinese women under the cur-
rent COVID-19 outbreak. The overall insomnia status of the 
pregnant and lying-in women in the context of the epidemic 
was not serious. Compared with the demographic variables, 
depression and anxiety had a more significant predictive 
effect on insomnia.

Prevalence of insomnia among pregnant 
and lying‑in women

In our study, the prevalence of maternal insomnia was 
18.9%, which is lower than that in Western reports [40, 41] 
and comparable to the results of Chinese participants [42].

The insomnia prevalence in this study was not serious 
possibly because the epidemic in China was under control 
during the data collection period. Although the epidemic 
is worsening in other countries, the situation in China is 
improving, and sufficient medical facilities and materials, 
adequate medical support and comprehensive personal 
protection are available. Therefore, the participants were 
less worried about the epidemic and felt more secure. In 
addition, cultural differences may be responsible for the 
lower prevalence in this study than in previous Western 
studies. Previous studies have shown that cultural factors 
play an important role in insomnia [43, 44] and that tradi-
tional Chinese culture, which is a culture of diligence that 
is publicly encouraged, may minimize sleep problems. In 

such a social and cultural context, people may think that 
long periods of sleep are a sign of laziness [45]. Therefore, 
the participants in this study may report a low incidence 
of insomnia because they believe that insomnia is not a 
sleep problem.

Insomnia differences by demographic factors 
among pregnant and lying‑in women

In this study, the sample was grouped according to the 
demographic variables, and the differences in the insom-
nia scores between the groups were studied. Specifically, 
we observed that the insomnia scores of the pregnant 
and lying-in women in high-risk areas were significantly 
higher than those of women in non-high-risk areas, which 
is consistent with the results of previous studies. Exces-
sive worry and fear of infection can lead to higher levels 
of insomnia among people in high-risk areas for infection 
[46]. Age-based differences were not obvious in this study 
likely because, in this study, the overall size of the older 
female group was relatively small, leading to low statisti-
cal power. Furthermore, compared with the Han ethnic 
participants and the participants with a high household 
income, the ethnic minority participants and the partici-
pants with a relatively low household income had higher 
insomnia scores, respectively, which is consistent with 
previous studies [47, 48]. In the broader literature con-
cerning sleep problems in adults, studies have found that 
marginalized populations are more likely to have sleep 
problems and disorders. For example, in the U.S., low-
income and economically disadvantaged participants [49] 
and minority participants [50] have a higher prevalence of 
sleep disorders, and emerging evidence suggests that these 
differences also exist in the maternal population [51] likely 
because insomnia is closely related to the economic and 
life pressures associated with poverty [52].

The maternal insomnia score in this study significantly 
increased as childbirth approached and reached the high-
est value after childbirth, which is consistent with previous 
research results [53]. During each pregnancy and postpartum 
period, previous studies have shown that the self-reported 
total sleep duration was slightly increased during the first 
trimester [54] and the lowest at 1 month postpartum [55]. 
Furthermore, the number and duration of night-time awak-
enings increase as childbirth approaches [56]. In addition, 
pregnant women may have difficulty falling asleep [57] and 
may wake up too early [58]. Women sleep poorly during 
pregnancy and less during the postpartum period [59]. In the 
third trimester of pregnancy, the increasing fetal size leads to 
an increase in the frequency of sleeping position discomfort 
and restless legs, which are major causes of insomnia in the 
third trimester of pregnancy  [60, 61].
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Table 2   Predictors of insomnia

OR odds ratio, CI confidence interval, Ref reference group
***p < 0.001. **p < 0.01. *p < 0.05

Characteristic B SE Wald OR 95% CI

Living in a high-risk area
 Yes 0.082 0.14 0.357 1.09 0.83, 1.42
 No 1 Ref

Older parturient women
 Yes − 0.019 0.18 0.012 0.98 0.69, 1.39
 No 1 Ref

Disease history
 Yes 0.232 0.15 2.549 1.26 0.95, 1.68
 No 1 Ref

Minority
 Yes 0.338 0.28 1.465 1.40 0.81, 2.43
 No 1 Ref

Educational level
 High school or below 0.375 1 Ref
 Junior college and university 0.094 0.17 0.312 1.10 0.79, 1.53
 Master’s degree or above 0.137 0.26 0.279 1.15 0.69, 1.91

Annual household income
 Less than 80,000 CNY 2.581 1 Ref
 80,000 CNY to 300,000 CNY − 0.074 0.14 0.269 0.93 0.70, 1.23
 300,000 CNY to 1 million CNY 0.235 0.22 1.172 1.27 0.83, 1.93
 More than 1 million CNY 0.327 0.86 0.144 1.39 0.26, 7.54

Outbreak caused economic losses
 Yes 0.038 0.15 0.064 1.04 0.78, 1.39
 No 1 Ref

Pregnancy stage
 First trimester 9.484 1 Ref
 Second trimester 0.573 0.20 8.329 1.77** 1.20, 2.10
 Third trimester 1.055 0.73 2.1 2.87 0.69, 11.98
 Puerperium 1.048 0.67 2.462 2.85 0.77, 10.57

Perinatal period
 Yes − 0.011 0.71 0 1.00 0.25, 3.97
 No 1 Ref

Depression
 Non-depression 102.574 1 Ref
 Mild depression 1.283 0.15 70.869 3.61*** 2.68, 4.87
 Moderate depression 1.973 0.23 73.218 7.20*** 4.58, 11.31
 Moderate major depression 2.123 0.35 37.185 8.36*** 4.22, 16.53
 Major depression 2.332 0.64 13.139 10.30*** 2.92, 36.32

Anxiety
 Non-anxiety 32.033 1 Ref
 Mild anxiety 0.635 0.17 14.21 1.89*** 1.36, 2.63
 Moderate anxiety 1.098 0.20 30.319 3.00*** 2.03, 4.43
 Moderate major anxiety 1.204 0.35 12.109 3.34** 1.69, 6.57
 Major anxiety 1.467 0.58 6.323 4.33* 1.38, 13.59
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Predictive effects of depression and anxiety 
on insomnia

This study found a high positive correlation between insom-
nia and depression [62, 63], and insomnia and anxiety were 
closely and positively related [24]. The correlation between 
depression and insomnia has been demonstrated in previ-
ous studies [29]. As a form of emotional distress, depres-
sion is closely related to insomnia [64] , which is especially 
evident in pregnant women [65], and the positive predic-
tive effect of depression on insomnia may be due to their 
common genetic components. A comorbidity model may 
more precisely explain the relationship between insomnia 
and depression [66]. Similar to depression, as a negative 
emotional response, anxiety is significantly associated with 
insomnia, and these negative emotional responses are the 
main reason for the long-term persistence of insomnia symp-
toms. According to cognitive models of insomnia, people 
with insomnia often worry excessively about their sleep and 
the consequences of sleep deprivation. This extreme state 
of anxiety triggers selective attention and the monitoring of 
internal and external sleep-related threat cues [67, 68]. The 
positive predictive effect of anxiety on insomnia may be due 
to a hyperactive arousal system, which is a common cause 
of individual insomnia and anxiety [69, 70. In summary, 
depression and anxiety are closely related to insomnia, and 
genetic factors play a modest role in the etiology of insomnia 
symptoms and overlap with the genetics of depression and 
anxiety disorder [71].

Limitations

The study had several limitations. First, we used self-
assessment questionnaires to measure levels of depression, 
anxiety and insomnia. Although the use of self-assessment 
questionnaires to measure variables is common [72, 73], 
self-assessment can lead to measurement inaccuracies. Our 
investigation provides a preliminary discussion of insomnia 
in pregnant women under the epidemic situation and can-
not be used for clinical diagnosis. In future studies, more 
objective insomnia assessment tools, such as sleep observa-
tion instruments, should be adopted. Second, other factors, 
such as posttraumatic stress disorder symptoms [74], that 
were not measured may influence the level of insomnia. In 
addition, this study is a cross-sectional study, and we can-
not determine the direction or causality of the associations 
based on our data. In the future, it is necessary to strengthen 
longitudinal research investigating the maternal physical and 
mental health status and carry out long-term follow-up.

This study has important practical significance. First, the 
negative effects of living in a high-risk area on participants’ 
insomnia cannot be ignored. Although the present epidemic 
situation in China is positive overall and maternal insomnia 

is not serious, we found that women in high-risk areas still 
had significantly higher rates of insomnia than women in 
non-high-risk areas. Thus, insomnia screening and interven-
tion in high-risk areas are urgently needed. Second, research 
concerning maternal insomnia can help remind pregnant and 
lying-in women and all sectors of society to pay attention to 
maternal sleep conditions to improve their sleep quality and 
further have more positive effects on the current and future 
development of children by improving the sleep problems of 
mothers. Finally, this study found psychological variables to 
be more significant predictors of insomnia than demographic 
variables; thus, sleep interventions should focus on whether 
women have depression, anxiety or other key factors that 
affect insomnia.
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