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Abstract

Purpose Few studies have yet examined sleep quality among puerperal women during the coronavirus disease 2019 (COVID-
19) pandemic. This cross-sectional study aimed to compare the sleep quality of puerperal women before and during the
COVID-19 pandemic in Lanzhou, China. The study exploreed the factors that affect sleep quality among puerperal women.
Methods The study population comprised puerperal women who went to the obstetric department of the Gansu Provincial
Maternity and Childcare Hospital on the 42nd day after childbirth. Sleep quality was measured using the Pittsburgh Sleep
Quality Index (PSQI). Data were collected by doctors in the obstetric department before the COVID-19 pandemic (Oct.—Dec.
2019) and during the COVID-19 pandemic (Feb.—Apr. 2020) in China. Multiple linear regressions were used to examine
the association between the sleep quality of puerperal women and COVID-19 and to identify factors that affect the total
PSQI scores.

Results In 2019, 546 puerperal women were assessed compared with 655 who were assessed in 2020. Compared with before
COVID-19, the total PSQI scores of puerperal women improved during the COVID-19 pandemic. In addition, the influenc-
ing factors of sleep quality among puerperal women were the pandemic itself, age, conception method, and postpartum
depression (PPD).

Conclusions In contrast with other studies, there was no evidence for worsening sleep quality of puerperal women during
the COVID-19 pandemic in Lanzhou, China. Puerperal women who underwent assisted pregnancy or developed PPD were
more likely to experience poor sleep quality.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
become a serious global crisis, profoundly influencing daily
life and posing a major public health challenge. A recent
review that included 50 studies found that the prevalence rate
of psychological morbidity was 44% due to the COVID-19
pandemic, with poor sleep quality accounting for the highest
proportion, followed by stress, anxiety, and depression [1].

Puerperal women are facing major life changes and chal-
lenges that involve drastic changes at the social, biological,
and psychological levels [2]. Puerpera is a high-risk period
for the development of mood disorders [3]. Puerperal women
frequently experience difficulty in obtaining adequate sleep
quality or quantity. Puerperal women normally have less
sleep time and more time awake [4], particularly in the first
postpartum month [5]. Poor sleep quality during the puer-
peral period is associated with symptoms of depression [6],
anxiety [7], and a decrease in daytime attentiveness [8],
affecting puerperal women, their babies, and their families
[9]. By contrast, high-quality sleep is the basis for the physi-
cal recovery of puerperal women. It is also an important
indicator of physical and mental health and quality of life.

Most previous studies have focused on the effects of
COVID-19 on the mental health of medical healthcare work-
ers and the general public; these effects include poor sleep
quality, depression, anxiety, and psychological distress [10].
The COVID-19 pandemic may impair the sleep quality of
pregnant women [11]. Two cross-sectional studies found that
88% of pregnant women suffered from poor sleep quality
during the COVID-19 pandemic [12], including difficulty
falling sleep, short sleep duration, and ordinary or poor sub-
jective sleep quality [13].

Few studies have yet examined sleep quality among puer-
peral women during the COVID-19 pandemic. Sleep disor-
ders are common among puerperal women. Thus, the current
study aimed to (1) compare sleep quality among puerperal
women before and during the COVID-19 pandemic and (2)
identify the factors that affect sleep quality.

Methods
Study design

A cross-sectional survey was conducted among puerperal
women who went to the Gansu Provincial Maternity and
Childcare Hospital in Lanzhou, a city in Northwest China,
on the 42nd day after childbirth. Data were collected from
October to December in 2019 and February to April in
2020. Participants were puerperal women examined in
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the obstetrics department of the aforementioned hospital.
Puerperal women who were 18-45 years old completed the
questionnaire. A total of 1201 participants were included
in the analysis. The first period of data collection was from
October to December 2019. These participants belonged
to the “before the COVID-19 pandemic” (T1) group. The
second period of data collection was from February to
April 2020. These participants belonged to the “during the
COVID-19 pandemic” (T2) group. This study was approved
by the Ethics Committee of the First Affiliated Hospital of
Chongqing Medical University on October 22, 2018, and
the approval number was 2018-131. All the participants
provided informed consent.

Data collection
Demographic, socioeconomic, and obstetric characteristics

Data were collected by doctors in the obstetric clinic. Data
regarding the participants’ sociodemographic characteris-
tics (e.g., age, educational level, residence, and per capital
monthly family income), infant feeding pattern, delivery
method, parity, and conception method were collected.
Educational level was categorized into low (junior mid-
dle school or below), medium (senior high school, voca-
tional, or technical secondary school), and high (university
or college) [14]. Residence included urban or rural areas.
Per capital monthly family income was grouped into low
(<¥4500), medium (¥4500—¥9000), and high (>¥9000)
[14]. 1 USD =¥7.01 in February 2020. Infant feeding pattern
included exclusive breastfeeding and others (i.e., bottle feed-
ing or mixed feeding). Delivery method was either vaginal
delivery or cesarean section. Parity included primipara and
multipara. Conception method was either natural pregnancy
or assisted pregnancy. The Edinburgh Postnatal Depression
Scale (EPDS) was used to screen for postpartum depression
(PPD) [15], and an EPDS score of > 12 was defined as PPD
[16].

Assessments of sleep quality

The Pittsburgh Sleep Quality Index (PSQI) scale (Chinese
version), which was translated and validated by Liu [17], was
used to measure the sleep quality of puerperal women. PSQI
is a self-rated questionnaire with 19 items designed to meas-
ure sleep quality and disturbance over the past month [18].
The PSQI are grouped into seven components: subjective
sleep quality (C1), sleep latency (C2), sleep duration (C3),
habitual sleep efficiency (C4), sleep disturbance (C5), use of
sleeping medication (C6), and daytime dysfunction (C7). We
added crying baby, changing soiled diapers, and feeding the
baby to sleep disturbance (C5), yielding a score that ranges
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from O to 36. Proportionally generating 0—3 points for this
part, 0 had a score of 0, 1-12 had a score of 1, 13-24 had a
score of 2, and 25-36 had a score of 3. Each sleep compo-
nent yields a score that ranges from O to 3, with 3 indicating
the greatest dysfunction. The sleep component scores are
summed to yield the total PSQI score, which ranges from 0
to 21. A higher total score (referred to as the global score)
indicates worse sleep quality. Liu reported that a total PSQI
score of > 7 exhibits good sensitivity and specificity when
distinguishing between good and poor sleepers [17].

Statistical analysis

Descriptive statistics were used for the sample character-
istics. The categorical variables were described using fre-
quency and percentage, while the continuous variables were
described using mean and standard deviation. The compar-
ison of the participants’ sociodemographic and obstetric

characteristics between T1 and T2 was achieved via a chi-
square test except age, which was normally distributed, and
used the 7-test. We used the Shapiro—Wilk test to analyze
the normality of the sleep quality score, including the scores
in PSQI and the seven components, which were found to
be normally distributed. The analysis of the comparison
between sleep quality scores before and during the COVID-
19 pandemic was achieved using an independent z-test. A
multiple linear regression model was used to identify fac-
tors that affect the sleep quality of puerperal women. We
adopted PSQI score as the dependent variable in the regres-
sion model. Meanwhile, survey time (T1 and T2), age, edu-
cational level, residence, per capital monthly family income,
infant feeding pattern, delivery method, parity, conception
method, and PPD were used as the independent variables
in the regression model. All analyses were performed using
STATA 16.1 (Stata Corporation, College Station). Statisti-
cal significance was considered when p <0.05 (two-sided).

Table1 Characteristics of study

A Variables All par- T1 (n=546) T2 (n=655) t/;(2 p-value
participants (n=1201) ticipants
(n=1201)

Age (years) (mean (SD)) 29.97 (3.6) 29.36 (3.5) 30.49 (3.7) 5.43 <0.0071*#**

Education 5.44 0.07
Low 109 (9) 41 (7) 68 (10)
Medium 77 (6) 29 (5) 48 (7)
High 1015 (84) 476 (87) 539 (82)

Residence 0.39 0.53
Urban 1119 (93) 506 (93) 613 (93)
Rural 82 (7) 40 (7) 42 (6)

Per capital monthly family income 6.05 0.05
Low 289 (24) 114 (21) 175 (27)
Medium 444 (37) 205 (38) 239 (36)
High 468 (39) 227 (42) 241 (37)

Exclusive breastfeeding 20.22 <0.001***
Yes 623 (52) 322 (59) 301 (46)
No 578 (48) 224 (41) 354 (54)

Delivery way 8.51 <0.001%**
Cesarean section 402 (34) 159 (29) 243 (37)
Vaginal delivery 799 (66) 387 (71) 412 (63)

Parity 1.54 0.22
Primipara 834 (69) 389 (71) 445 (68)
Multipara 367 (31) 157 (29) 210 (32)

Conception method 2.75 0.09
Natural pregnancy 1124 (94) 518 (95) 606 (92)
Assisted pregnancy 77 (6) 28 (5) 49 (8)

Postpartum depression 2.50 0.11
No 895 (75) 395 (72) 500 (76)
Yes 306 (25) 151 (28) 155 (24)

Chi-square test, independent #-test. *P <0.05, **P <0.01, ***P <0.001
T1, before the COVID-19 pandemic; 72, during the COVID-19 pandemic
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Results

The demographic, socioeconomic, and obstetric character-
istics of the participants are provided in Table 1. Among
the 1201 participants, the mean age was 30.0 + 3.6 years.
The majority of the participants achieved high education
(84%, n=1015), lived in an urban area (93%, n=1119), and
got pregnant through natural conception (94%, n=1124).
Compared with that of the participants in T1 (n = 546),
the average age of the participants in T2 (n = 655) was
slightly higher (29.4 + 3.5 versus 30.5+3.7). Furthermore,
the number of participants who chose exclusive breastfeed-
ing decreased, and more participants gave birth through
cesarean section.

The comparison of the scores in PSQI and the seven compo-
nents of sleep quality of puerperal women before and during the
COVID-19 pandemic are presented in Table 2. The total PSQI
scores of T1 were statistically higher than that of T2 (7.9 +3.1
versus 7.3+ 3.1). The mean scores of subjective sleep quality,
sleep duration, habitual sleep efficiency, sleep disturbance, and
daytime dysfunction before the COVID-19 pandemic were also
statistically higher than those during the COVID-19 pandemic
(1.3+0.7 versus 1.2+0.7, 1.2+0.9 versus 1.1+0.9, 1.8+1.2

versus 1.6+1.2, 1.2+0.5 versus 1.1+0.5, and 1.7+ 1.0 versus
1.5+0.9, respectively). All p values were <0.05.

Four items reflected habitual sleep efficiency. Compared
with those for the participants in T1, the times to sleep at
night and wake up in the morning were later for the par-
ticipants in T2 (22.5+1.2 versus 23.0+1.1 and 7.5+ 1.0
versus 8.0+ 1.1). The sleep time per night of the partici-
pants in T2 was longer, and their sleep efficiency was higher
(6.2+ 1.4 versus 6.4+ 1.5 and 70% versus 72%). All p values
were < 0.05. Eleven items reflected sleep disturbance. Com-
pared with the puerperal women in T1, the puerperal women
in T2 had significantly lower mean scores in crying baby,
changing soiled diapers, and feeding the baby.

Table 3 lists the factors that affect the total PSQI scores
of puerperal women. We used the total PSQI score as the
dependent variable in the regression model. Meanwhile,
survey time (before the COVID-19 pandemic and during
the COVID-19 pandemic), age, educational level, residence,
per capital monthly family income, infant feeding pattern,
delivery method, parity, conception method, and postpar-
tum depression were adopted as the independent variables
in the regression model. In accordance with the results of
the multiple linear regressions, the factors included survey

Table 2 Comparison of sleep

N < Variables T1 (n=546) T2 (n=655) p-value
quality of participants between
before and during the COVID- The total PSQI scores (mean (SD)) 7.9 (3.1) 73@3.1) <0.001 ##+
19 pandemic (n=1201) .
Seven components of sleep quality
C1. Subjective sleep quality (mean (SD)) 1.3 (0.7) 1.2 (0.7) <0.00] *#**
C2. Sleep latency (mean (SD)) 0.7 (0.7) 0.7 (0.8) 0.73
C3. Sleep duration (mean (SD)) 1.2 (0.9) 1.1 (0.9) 0.02%*
C4. Habitual sleep efficiency (mean (SD)) 1.8 (1.2) 1.6 (1.2) 0.02%*
Time to sleep at night (h) 22.5(1.2) 23.0(1.1) 0.04*
Time to wake up in the morning (h) 7.5 (1.0) 8.03 (1.1) <0.01**
Sleep time per night (h) 6.2 (1.4) 6.4 (1.5) <0.001#**
Sleep efficiency (%) 70.0 (16) 72.4 (16) <0.01* *
C5. Sleep disturbance (mean (SD)) 1.2 (0.5) 1.1 (0.5) 0.04*
Wake up in the middle night or early morning 0.6 (1.0) 0.55 (1.0) 0.63
Have to get up to use the bathroom 1.0 (1.1) 0.9 (1.1) 0.11
Cannot breathe comfortably 0.1 (0.3) 0.1 (0.3) 0.85
Cough or snore loudly 0.1 (0.5) 0.2 (0.6) 0.45
Feel too cold 0.2 (0.7) 0.3 (0.7) 0.23
Feel too hot 0.7 (1.1) 0.6 (1.1) 0.35
Had bad dreams 0.3 (0.7) 0.4 (0.8) 0.14
Have pain 0.3 (0.7) 0.3 (0.7) 0.56
Baby crying 1.6 (1.2) 1.4(1.2) 0.03*
Change wet diapers 2.0(1.2) 1.68 (1.3) <0.0071***
Feeding baby 2.3 (1.1) 2.0(1.2) <0.0071*#**
C6. Use of sleeping medication (mean (SD)) 0.02 (0.2) 0.01 (0.1) 0.771
C7. Daytime dysfunction (mean (SD)) 1.7 (1.0) 1.5 (0.9) <0.00]***

Independent #-test. *P <0.05, **P <0.01, ***P <0.001
T1, before the COVID-19 pandemic; 72, during the COVID-19 pandemic
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Table 3 Multiple linear
regressions to identify factors

Variables

s SE 95% CI t p-value

that affect the total PSQI scores
(n=1201)

Survey time

Age

Education
Low (Ref)
Medium
High

Residence
Urban (Ref)
Rural

Per capital monthly family income

Low (Ref)
Medium
High
Exclusive breastfeeding
Yes (Ref)
No
Delivery way
Cesarean section (Ref)
Vaginal delivery
Parity
Primipara (Ref)
Multipara
Conception method
Natural pregnancy (Ref)
Assisted pregnancy
Postpartum depression
No (Ref)
Yes

Before the COVID-19 pandemic (Ref)
During the COVID-19 pandemic

-0.071  0.18
-0.069 0.03

-0.80~-0.09
-0.11~0.00

—247
-2.11

<0.01%*
0.04*

-0.001 045
0.045 0.32

-0.90~0.87 -0.03 0.98
-0.24~1.02 1.21 0.23

-0.006 036 -0.78~0.63 -0.21 0.83

0.068 0.23
0.037 0.23

-0.02~0.90 1.88 0.06
-0.22~0.70 1.03 0.30

-0.008 0.18 -0.40~0.30 -0.28 0.78

0.020 019 -0.24~0.51 0.70 0.48

0.009 022 -0.36~0.49 0.29 0.78

0.064 036 0.11~1.53 2.26 0.02%*

0.23 020 1.26~2.05 8.18 <0.001#**

*P<0.05, ¥¥P<0.01, ***P <0.001

time, age, conception method, and postpartum depression.
When controlling for the participants’ other sociodemo-
graphic and obstetric characteristics, compared with before
the COVID-19 pandemic, puerperal women who were
during the COVID-19 pandemic had higher sleep quality
(= —-0.071, p<0.01), and their sleep quality was positively
correlated with their age (f= —0.069, p=0.04). Compared
with natural conception, puerperal women who underwent
assisted pregnancy had worse sleep quality (f=0.064,
p=0.02). Postpartum depression was also a risk factor in
the sleep quality of puerperal women ($=0.230, p <0.001).

Discussion

This study primarily contributes to the limited literature
on the comparison between the sleep quality of puerperal
women before and during the COVID-19 pandemic. We

found no evidence for worsening sleep quality of puerperal
women during the COVID-19 pandemic in Lanzhou, China.
The results of the multiple linear regressions showed that
the sleep quality of puerperal women was affected by the
COVID-19 pandemic itself, age, conception method, and
postpartum depression.

In contrast with the studies conducted on the general pub-
lic, health workers [19], and pregnant women [13], the puer-
peral women in the current study had better sleep quality
during the COVID-19 pandemic than before the COVID-19
pandemic. This finding is worth exploring. First, during the
home quarantine period, the time during which puerperal
women lived together with family members increased signif-
icantly. Thus, they received more support from their family
and their burden, such as changing soiled diapers and feed-
ing the baby, was reduced. The support from their partners,
families, and friends was associated with the increase in
sleep duration [20] and the reduced anxiety [21]. Second, the
Chinese government quickly implemented a policy of home
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quarantine and mobilized considerable resources to ensure
that every family had sufficient food and medicines. This
policy significantly reduced the risk of getting 2019-nCoV
infection by going out to buy food or medicines. Moreo-
ver, people did not have to worry about food or medicine
shortage during the home quarantine period. Lastly, work-
ing from home ensured a steady family income even during
the COVID-19 pandemic, this may be associated with the
remission of sleep disorders [22].

In the present study, we found no evidence for worsen-
ing sleep quality of puerperal women during the COVID-
19 pandemic in Lanzhou, China. The result was consistent
with a study conducted in the UK [23]. Besides, a study in
February 2020 of Hubei Province, which was considered
to be the core of the outbreak of the COVID-19 pandemic
[24], showed that sleep quality was significantly improved in
people aged between 25-39 years and > 60 years, and most
people in Hubei Province developed a more positive attitude
regarding their risk of infection and the chances of surviv-
ing the COVID-19 epidemic [25]. It may be explained as
follows. There began to be a gradual return to work with
increasing numbers of people recovering from infection, and
the accuracy of official public information improved, likely
reducing the fear of the unknown [26], all of which gave the
population some confidence.

Interestingly, the current study found that the sleeping
and waking times of puerperal women became later dur-
ing the COVID-19 pandemic compared with those before
the COVID-19 pandemic. A study conducted in Italy also
proved this result [27]. In addition, puerperal women had
a longer sleep time per night and higher sleep efficiency.
These results are consistent with those of a study conducted
in the UK [23]. However, the proportion of good sleepers
decreased, which is contrary to the results of our research.
This difference can be explained by several possible reasons.
First, different studies have used varying methods to evaluate
the sleep quality of the study subjects, although the PSQI
scale has been widely used. Second, we used a total PSQI
score of >7 to distinguish between good and poor sleepers
[17], which is inconsistent with other foreign studies that
used a total PSQI score of > 5 [18]. Notably, delayed sleep
time may have long-term unfavorable effects, particularly for
puerperal women with a high risk of PPD [28, 29].

Multiple linear regressions showed that age, conception
method, and PPD affected the total PSQI scores of puer-
peral women in the current study. The participants’ sleep
quality was positively correlated with the age of the par-
ticipants during the COVID-19 pandemic, and one study
showed that older women are calmer and more relaxed than
younger women [30]. Compared with natural pregnancy,
puerperal women who underwent assisted pregnancy have
worse sleep quality. Psychological distress, such as anxiety,
stress, and guilt, during assisted reproductive therapy exerts
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a significant effect on sleep disorders [31, 32]. In accordance
with a systematic review and a meta-analysis, the preva-
lence of PPD changed from 12 to 22% before and during
the pandemic [33, 34]. In addition, an online survey in Bel-
gium found that the prevalence of PPD was 23.6% [35]. This
value is consistent with the results of our research (24%).
The aforementioned studies also found that PPD was a risk
factor for sleep quality during the COVID-19 pandemic.

Our study has several strengths. First, this work is the
first to focus on the sleep quality of puerperal women in
China during the COVID-19 pandemic. Second, this study
collected the sleep quality of puerperal women before the
COVID-19 pandemic, and compared it with the sleep quality
of puerperal women during the COVID-19 pandemic. Nev-
ertheless, this study also has several limitations that should
be acknowledged. First, this work used cross-sectional sur-
vey data and did not permit a reliable inference of causality.
Longitudinal studies are necessary to examine the causal
role of COVID-19 in sleep quality among puerperal women.
Second, this study only included sociodemographic and
obstetric characteristics in analyzing the factors that affect
the sleep quality of puerperal women during the COVID-19
pandemic. More relevant factors, such as exercise [36] and
eating habit [37], should be included in future studies. In
addition, the measurement of sleep quality is self-reported
using the PSQI scale. This evaluation index is subjective,
and thus, an objective evaluation is lacking.

Conclusions

Puerperal women reported better sleep quality during the
COVID-19 pandemic than before the pandemic in Lan-
zhou, China. However, puerperal women took longer to
fall asleep at night, and risk of staying up late increased
during the COVID-19 pandemic. In addition, puerperal
women who underwent assisted pregnancy or developed
PPD were more likely to experience poor sleep quality
during the COVID-19 pandemic.
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