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Purpose: Nausea and vomiting during pregnancy (NVP) of varying degrees of severity are 
commonly experienced by pregnant women. This paper explores the association between 
NVP and poor sleep quality.
Patients and Methods: A cross-sectional study was conducted in an obstetrics clinic. 
A total of 2494 pregnant women (representing a response rate of 92.7%) completed a self- 
administered questionnaire.
Results: Of the 2494 participants, the mean sleep duration was 7.76 hours, and 54.3% of 
them report poor sleep quality (ie, a Pittsburgh Sleep Quality Index global score > 5). In this 
study, 49.1%, 49.3% and 1.6% women reported mild, moderate, and severe NVP, respec-
tively. Compare with women with mild NVP, women with moderate or severe NVP were 
more likely to report poor sleep quality (χ2 = 30.16, p < 0.001). After adjusted for demo-
graphics and gestational age, moderate and severe NVP were associated with poor sleep 
quality (adjusted odds ratio (AOR) = 1.66, 95% confidence interval (CI) = 1.40–1.96, and 
AOR = 2.95, 95% CI = 1.44–6.02, respectively). Moreover, depressive symptoms mediated 
the association between NVP and poor sleep quality (β = 0.060, p = 0.033, 95% CI = 
0.028–0.180).
Conclusion: Our study suggested that moderate and severe NVP increase the risk of poor 
sleep quality. Further studies are warranted that focus on the mechanisms of the association 
between NVP and poor sleep quality.
Keywords: nausea, vomiting, pregnancy, sleep quality, depressive symptoms

Introduction
Nausea and vomiting are most commonly experienced during early pregnancy. In 
different samples from prior studies, the prevalence of nausea and vomiting of 
pregnancy (NVP) has been found to range from 35% to 91%.1–3 However, NVP 
symptoms are often ignored by pregnant women and clinicians, or pregnant women 
may refuse treatment for NVP because of concerns about the adverse effects of any 
treatment on their pregnancy. However, if NVP deteriorates into its severest form, 
hyperemesis gravidarum, it can threaten both mother and fetus.4,5 In addition, NVP 
can lead to a range of other mental and physical health problems, such as fatigue, 
anxiety, and depression, and thereby reduce overall quality of life.6–8

Sleep quality typically decreases during pregnancy. One meta-analysis reported 
the prevalence of poor sleep quality to be 45.7% (95% CI: 36.5%~55.2%) among 
pregnant women.9 Furthermore, it has been found that women who experience poor 
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sleep quality are more likely to undergo preterm labor10 or 
a caesarean delivery.11 Previous research has also shown 
that poor sleep quality during pregnancy increases the risk 
of perinatal depression12 and suicide.13 NVP may be an 
important risk factor for reduction in sleep quality. A study 
conducted among lung cancer patients observed that ser-
ious vomiting was associated with poor sleep quality,14 

while a case-control study conducted among pregnant 
women reported that hyperemesis gravidarum likewise 
increased the risk of poor sleep quality.15 However, most 
previous research has been carried out with reference to 
patients with hyperemesis gravidarum, and only a few 
studies to date have investigated the association between 
NVP and sleep quality in pregnant women who do not 
completely meet the diagnostic criteria of hyperemesis 
gravidarum.

Stressors and mental health status play important roles 
with regard to poor sleep quality during pregnancy. 
Specifically, somatic and psychological stressors during 
pregnancy can activate stress systems, such as 
a hypothalamic–pituitary–adrenal (HPA) axis stress 
response and inflammatory reaction.16 Prior research has 
concluded that NVP, as a somatic stressor, increases the 
risk of mental health problems such as depression and 
anxiety.8,17 Equally, depressive symptoms have been 
found to increase the risk of poor sleep quality during 
pregnancy.18 Accordingly, it is reasonable to infer that 
depressive symptoms may play an important role in the 
association between NVP and poor sleep quality.

We hypothesize that severe NVP increases the risk of 
poor sleep quality for pregnant women. To assess this 
postulation, we conducted a cross-sectional study to (a) 
examine the association between NVP and poor sleep 
quality and (b) evaluate the mediating effect of depressive 
symptoms on the association between NVP and poor sleep 
quality.

Patients and Methods
Participants
All participants were recruited from the Affiliated 
Maternal & Child Health Hospital of Foshan, Southern 
Medical University. Pregnant women were eligible to par-
ticipate if they were 18 years of age or older, were between 
weeks 6 and 28 of their pregnancy, and they planned to 
attend perinatal care and deliver at this hospital. With the 
help of trained interviewers, each woman completed 
a self-administered questionnaire. A total of 2494 women 

completed the questionnaire (representing a response rate 
of 92.7%). All data were collected between 
November 2018 and March 2019. This study was 
approved by the Institutional Review Board of the 
Affiliated Maternal & Child Health Hospital of Foshan, 
Southern Medical University, and was conducted in accor-
dance with the guidelines of the 1975 Declaration of 
Helsinki. All participants provided written informed 
consent.

Measures
NVP
NVP was measured using the modified Pregnancy-Unique 
Quantification of Emesis and Nausea (PUQE) index.19 

Compared to the original PUQE index, which focused on 
symptoms experienced during the preceding 12 hours (and 
was later modified to cover the previous 24 hours),20 the 
modified PUQE covers the first trimester of pregnancy. 
The modified PUQE index presents three subscales (ques-
tions referring to nausea, vomiting, and retching, respec-
tively), and the score for each subscale ranges from 1 to 5 
points. Thus, the total score from the modified PUQE 
index ranges from 3 to 15 points, with a higher score 
indicating more severe NVP. Lacasse et al provided the 
recommended cut-off total scores corresponding to “mild 
NVP” (≤ 6 points), “moderate NVP” (7–12 points), and 
“severe NVP” (≥ 13 points) in relation to the modified 
PUQE index.19 The modified PUQE index has been trans-
lated into Chinese and verified as demonstrating good 
reliability and validity.21

Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) was used to 
measure participants’ sleep quality over the preceding 30 
days.22 The duration of each night’s sleep was also calcu-
lated. Across the PSQI’s seven components, responses to 
each of which are rated from 1 (“no difficulty”) to 3 
(“severe difficulty”), the overall score can range from 0 
to 21 points, with higher scores indicating poorer sleep 
quality. The PSQI has been translated to Chinese and 
verified to have good reliability and validity. In pregnant 
women, the cut-off score for identifying cases of poor 
sleep quality was 5.9

Depressive Symptoms
The Edinburgh Postnatal Depression Scale (EPDS) was 
used to measure depressive symptoms in participants 
over the preceding seven days.23 The EPDS was originally 
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developed to screen for postpartum depressive symptoms, 
but the questions have been shown to be useful in measur-
ing prenatal depressive symptoms too.24 Total scores from 
the 10-question EPDS can range from 0 to 30, with 
a higher score indicating more severe depressive symp-
toms. The EPDS has been translated to Chinese and ver-
ified to have good reliability and validity; in a Chinese 
adult population, the cut-off score for identifying depres-
sive symptoms was 9.25

Covariates
Demographical and gestational age data that have been 
reported as being associated with NVP or poor sleep 
quality were considered as covariates in the present 
study. Demographical data encompassing maternal age, 
education level, work status, household income per capita, 
and marital status were recorded via self-report. For exam-
ple, education level was measured by asking each partici-
pant to specify the highest level of education that they had 
attained (“junior high school or below,” “senior high 
school,” or “college or university”). Work status was mea-
sured by asking participants if they were working, includ-
ing full-time and part-time jobs, with their responses being 
either “working” or “not working.” Household income per 
capita was calculated by dividing the total household 
income in the last year by the household’s population. 
Marital status was measured by asking about the partici-
pant’s current marital status, with their responses categor-
ized as “married” or “unmarried or divorced.”

Statistical Analysis
Sleep quality, NVP, depressive symptoms, and demographic 
data were assessed using frequency tables for categorical 
variables and compared using Pearson’s chi-squared test. 
Maternal age and gestational age were summarized using 
means and standard deviations (SDs), and compared using 
a student’s t-test. According to the recommended cut-off 
scores of the modified PUQE index, participants were 
divided into three groups (corresponding to mild NVP, mod-
erate NVP, and severe NVP), while their PSQI scores were 
summarized with means and SDs and compared using ana-
lysis of variance. Logistic regression analysis was used to 
assess the association between NVP and sleep quality, and 
odds ratios (ORs) were obtained with 95% confidence inter-
vals (CIs). The variables that were widely reported in pre-
vious studies or that were significant at the 0.10 level in the 
univariate logistic regression were entered into the multi-
variate logistic regression models. Three sets of logistic 

regression models were performed to evaluate the hypothe-
sized associations. First, a univariate logistic regression 
model (Model 1) was run without being adjusted for the 
covariates. In Model 2, demographic data and gestational 
age were adjusted. Next, in Model 3, depressive symptoms 
and the covariates of Model 2 were adjusted. Structural 
equation modelling was used to measure the mediating effect 
of depressive symptoms on the association between NVP and 
poor sleep quality. The structural equation modelling was 
performed using the robust maximum-likelihood estimation. 
Standardized coefficients and indirect and total effects were 
estimated, and the 95% CI was measured using the bootstrap 
method with 2000 resamplings. All data were analyzed using 
SAS 9.2 (SAS Institute, Inc., Cary, NC) and Mplus 7.4 
(Muthén and Muthén).

Results
Participants
Participants’ demographic characteristics are detailed in 
Table 1. Of the 2494 participants who were analyzed, 
the mean age was 29.6 years old (SD = 4.8, range 
18–46), and the mean gestational age was 22.9 (SD = 
10.1, range 9–36) weeks. About half of the participants 
had graduated from college or university (52.0%). Most 
of the participants were working (75.0%) and were 
married (95.4%).

NVP
The mean PUQE score of participants was 6.65 (SD = 
2.56, range 3–15). According to the definitions of the 
modified PUQE, in this study, 49.1%, 49.3% and 1.6% 
women were evaluated to be experiencing mild, moderate 
and severe NVP, respectively.

Sleep Quality
The mean sleep duration of participants was 7.76 (SD = 
1.38, range 3.00–13.00) hours, and 83.2% participants 
sleep more 7 hours each day. The means global PSQI 
score was 6.39 (SD = 3.18, range 0–17), and 54.3% 
reported poor sleep quality (PSQI score > 5). First trime-
ster (53.8%) and third trimester (60.8%) pregnant women 
were more likely to report poor sleep quality than second 
trimester pregnant women (48.3%, χ2 = 29.39, p < 0.001). 
Compared with working women, non-working women 
were more likely to report poor sleep quality (χ2 = 8.69, 
p = 0.003).
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Depressive Symptoms
The mean EPDS score of participants was 7.39 (SD = 
4.14, range 0–28). There were 34.6% participants who 
reported depressive symptoms (EPDS score ≥ 9). Women 
who were enduring poor sleep quality (67.9%) were more 
likely to report depressive symptoms than women who had 
not experienced poor sleep quality (32.1%, χ2 = 93.43, p < 
0.001). Women with moderate (39.8%) and severe NVP 
(40.0%) were more likely to report depressive symptoms 
than women with mild NVP (29.2%, χ2 = 31.08, p < 
0.001).

Association Between NVP and Sleep 
Quality
Table 2 presents the relative sleep quality of participants 
alongside their varying degrees of NVP. As shown, there 
was no significant difference in sleep duration among 
women with different degrees of NVP (F = 0.61, p = 
0.545). However, the global PSQI scores were higher in 
women with severe NVP than for women with mild or 
moderate NVP (F = 22.04, p < 0.001). Of the seven PSQI 
components, women with severe NVP were higher in their 
scores for “subjective sleep quality”, “sleep latency”, 

Table 1 Characteristics of Participants and Sleep Quality (N=2494)

Characteristics Total n (%) Poor Sleep Qualitya χ2 p

With n (%) Without n (%)

Total 2494 (100.0) 1355 (54.3) 1139 (45.7) NA NA

Maternal age (years)b 29.6 (4.8) 29.7 (4.8) 29.5 (4.8) 1.04 0.531

Gestational age (weeks)b 22.9 (10.1) 23.5 (10.3) 22.1 (9.8) 1.49 0.137

Gestational age 29.39 <0.001

First trimester 617 (24.8) 332 (53.8) 285 (46.2)
Second trimester 942 (37.8) 455 (48.3) 487 (51.7)

Third trimester 935 (37.4) 568 (60.8) 367 (39.2)

Education level 4.12 0.127

Junior high school or below 607 (24.3) 324 (53.4) 283 (46.6)

Senior high school 584 (23.4) 300 (51.4) 284 (48.6)
College or university 1297 (52.0) 729 (56.2) 568 (43.8)

Missing data 6 (0.2) NA NA

Work status 8.69 0.003

Not working 609 (24.4) 362 (59.4) 247 (40.6)
Working 1871 (75.0) 984 (52.6) 362 (47.4)

Missing data 14 (0.6) NA NA

Household income per capita (CNY/month) 2.10 0.351

≤3000 452 (18.1) 234 (51.8) 218 (48.2)

3001–7000 963 (38.6) 538 (55.9) 425 (44.1)
>7000 1053 (42.2) 572 (54.3) 481 (45.7)

Missing data 26 (1.0) NA NA

Marital status 1.59 0.208

Married 2379 (95.4) 1285 (54.0) 1094 (46.0)

Unmarried or divorced 108 (4.3) 65 (60.2) 43 (39.8)
Missing data 7 (0.3) NA NA

Depressive symptomsc 93.43 <0.001
No 1615 (64.8) 768 (47.6) 847 (52.4)

Yes 854 (34.2) 580 (67.9) 274 (32.1)

Missing data 25 (1.0) NA NA

Notes: aPoor sleep quality was defined as PSQI global score > 5. bMaternal age and gestational age are presented as mean (SD), and were compared using a t-test. 
cDepressive symptoms was defined as EPDS score ≥ 9. 
Abbreviations: CNY, China Yuan; EPDS, Edinburgh Postnatal Depression Scale; NA, not applicable or no data available; PSQI, the Pittsburgh Sleep Quality Index.
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“habitual sleep efficiency”, “sleep disturbance”, and “day-
time dysfunction” than were women with mild or moder-
ate NVP (p < 0.05). There was no significant difference 
regarding the PSQI components of “sleep duration” and 
“use of sleep medication” among women with different 
degrees of NVP (p > 0.05). The prevalence of poor sleep 
quality among women who reported mild, moderate, and 
severe NVP was 49.0%, 59.0% and 72.5%, respectively. 
Compared with women with mild NVP, women with mod-
erate or severe NVP were more likely to report poor sleep 
quality (χ2 = 30.16, p < 0.001).

Logistic regression models were conducted to assess 
the association between NVP and sleep quality (see 
Table 3). Without adjusting any covariate (Model 1), com-
pared with women with mild NVP, women with moderate 

or severe NVP were at higher risk of poor sleep quality: 
crude OR (COR) = 1.50, 95% CI = 1.28–1.76 and COR = 
2.74, 95% CI = 1.36–5.53, respectively. After adjusting for 
maternal age, gestational age, educational level, work sta-
tus, household income per capita, and marital status 
(Model 2), moderate and severe NVP were still associated 
with poor sleep quality: adjusted OR (AOR) = 1.66, 95% 
CI = 1.40–1.96, and AOR = 2.95, 95% CI = 1.44–6.02, 
respectively. In Model 2, we also examined the moderating 
effect of gestational age on the association between NVP 
and sleep quality. However, as there was found to be no 
significant moderating effect of gestational age (p = 
0.125), we inferred that there was no difference in the 
association between NVP and poor sleep quality across 
the three trimesters. In Model 3, after further adjusting for 

Table 2 Self-Reported Sleep Quality by Nausea and Vomiting of Pregnancy (N=2494)

Characteristics Total NVPa F p

Mild 
(n=1225) 
Mean (SD)

Moderate 
(n=1229) 
Mean (SD)

Severe 
(n=40) 
Mean (SD)

Sleep duration (hour/day) 7.76 (1.38) 7.73 (1.34) 7.79 (1.41) 7.74 (1.6) 0.61 0.545

Global PSQI score 6.39 (3.18) 6 (3.11) 6.73 (3.17) 8.05 (4) 22.04 <0.001

PSQI Components
Subjective sleep quality 1.31 (0.67) 1.24 (0.66) 1.36 (0.67) 1.48 (0.78) 11.50 <0.001
Sleep latency 1.15 (1.01) 1.08 (1.01) 1.20 (1.01) 1.58 (1.17) 8.28 <0.001

Sleep duration 0.59 (0.87) 0.58 (0.85) 0.59 (0.88) 0.70 (1.11) 0.36 0.700

Habitual sleep efficiency 0.64 (0.92) 0.62 (0.90) 0.66 (0.93) 0.88 (1.26) 1.80 0.166
Sleep disturbance 1.11 (0.60) 1.07 (0.59) 1.13 (0.61) 1.33 (0.57) 6.11 0.002

Use of sleeping medication 0.01 (0.10) 0.01 (0.11) 0.01 (0.10) NA NA NA

Daytime dysfunction 1.60 (0.91) 1.40 (0.91) 1.78 (0.87) 2.10 (0.98) 61.52 <0.001

Poor sleep qualityb,c 1355 (54.3) 600 (49.0) 726 (59.0) 29 (72.5) 30.16 <0.001

Notes: aNVP was assessed using the Modified Pregnancy-Unique Quantification of Emesis and Nausea: mild NVP, < 6 points; moderate NVP, 7–12 points; severe NVP, ≥ 13 
points. bPoor sleep quality was defined as PSQI global score > 5, and presented as numbers (%). cA chi-square test was used for poor sleep quality. 
Abbreviations: NA, not applicable or no data available; PSQI, the Pittsburgh Sleep Quality Index; NVP, nausea and vomiting of pregnancy.

Table 3 Association Between Nausea and Vomiting of Pregnancy and Sleep Quality

Variates Model 1a 

(n=2494) 
COR (95% CI)

Model 2b 

(n=2457) 
AOR (95% CI)

Model 3c 

(n=2432) 
AOR (95% CI)

NVPd

Mild 1.00 1.00 1.00

Moderate 1.50 (1.28, 1.76) 1.66 (1.40, 1.96) 1.53 (1.29, 1.81)

Severe 2.74 (1.36, 5.53) 2.95 (1.44, 6.02) 2.69 (1.30, 5.55)

Notes: aModel 1: Univariate logistic regression, not adjusted for covariate. bModel 2: Adjusted for maternal age, gestational age, education level, work status, household 
income per capita, and marital status. cModel 3: Adjusted for the covariates in Model 2 plus depressive symptoms. dNVP was assessed using the Modified Pregnancy-Unique 
Quantification of Emesis and Nausea: mild NVP, < 6 points; moderate NVP, 7–12 points; severe NVP, ≥ 13 points. 
Abbreviations: AOR, adjusted OR; COR, crude OR; CI, confidence interval; NVP, nausea and vomiting of pregnancy.
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depressive symptoms, NVP was still found to be asso-
ciated with poor sleep quality, but the extent of this asso-
ciation was weaker.

Mediating Effect of Depressive Symptoms
The mediating effect of depressive symptoms on the asso-
ciation between NVP and poor sleep quality was further 
estimated in this study (see Table 4). The indirect effect of 
depressive symptoms was found to be significant (β = 
0.060, p = 0.033, 95% CI = 0.028–0.180), indicating that 
depressive symptoms partially mediated the association 
between NVP and poor sleep quality.

Discussion
Nausea and vomiting bring a substantial health burden to 
pregnant women, and can reduce their overall quality of 
life. Poor sleep quality is also a significant health problem 
during pregnancy that can increase the risk of pregnancy 
complication, including gestational diabetes mellitus26 and 
gestational hypertension.27 In this study, we found that 
severe NVP was associated with poor sleep quality 
among Chinese pregnant women.

In our study, 54.3% of the sample of pregnant women 
self-reported poor sleep quality. This result is consistent 
with the findings of previous research,9,26 which collec-
tively suggests that poor sleep quality is an issue for 
Chinese pregnant women. We found that there was no 
difference in sleep duration between pregnant women 
who reported mild, moderate, or severe NVP. However, 
NVP was found to be associated with poor sleep quality. 
Specifically, compared with women who reported mild 
NVP, those who reported moderate or severe NVP were 
more likely to suffer with poor sleep quality. This finding, 

too, is similar to those of previous studies. For example, 
Swallow et al reported that severe NVP increases the risk 
of insomnia among early pregnant women.28 Yıldırım et al 
conducted a case-control study among 98 pregnant 
women, and reported that, compared with a health control 
group (7.7%), women who were diagnosed with hyperem-
esis gravidarum were more likely to report poor sleep 
quality (60.9%).15 In fact, our findings suggest that poor 
sleep quality is not limited to women with severe NVP 
who meet the diagnostic criteria of hyperemesis gravi-
darum, but is also found in women with moderate NVP. 
The biological mechanism of NVP is still not fully under-
stood. Previous studies have suggested that the condition 
is associated with increased levels of reproductive hor-
mones during pregnancy, such as estrogen and 
progesterone29 and these hormones have also been found 
to be linked to sleep quality.30 Prior research has shown 
that high levels of estradiol increase the risk of restless 
legs syndrome and poor sleep quality among pregnant 
women.31 Also, in other animal studies, estrogen and 
progesterone have been observed to decrease the duration 
of non-rapid eye movement sleep and rapid eye movement 
sleep.32 Such evidence may partially explain the mechan-
ism of the association between NVP and poor sleep qual-
ity, but more research is needed.

Previous studies have also shown that poor sleep qual-
ity is associated with gestational age and that poor sleep 
quality is more likely to be reported in the first and third 
trimesters.33,34 Our results in this regard are broadly con-
sistent with those of prior research. However, in the pre-
sent study, the moderating effect of gestational age on the 
association between NVP and sleep quality was not found 
to be significant. Such a finding suggested that there might 

Table 4 Mediating Effect of Depressive Symptoms on the Association Between NVP and Poor Sleep Quality 
(N=2432)

Characteristics Estimatea p 95% CI

Path
NVP → depressive symptoms 0.053 <0.001 0.033–0.087

Depressive symptoms → sleep quality 1.127 0.007 0.682–2.954
NVP → sleep quality 0.293 <0.001 0.211–0.415

Standardized effect
Indirect effect 0.060 0.033 0.028–0.180

Total effect 0.353 <0.001 0.263–0.480

Notes: aAdjusted for maternal age, gestational age, education level, work status, household income per capita, and marital status. Model fit indices: 
CFI=0.992; RMSEA=0.041, 90% CI=0.038–0.043; SRMR=0.027. 
Abbreviations: NVP, nausea and vomiting of pregnancy; CI, confidence interval; CFI, comparative fit index; RMSEA, root mean square error of 
approximation; SRMR, standardized root mean square residual; Arrows, direction of effects.
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be a long-term effect of NVP on sleep quality. Therefore, 
we further explored the role of mental health status on the 
association between NVP and poor sleep quality, and 
found that depressive symptoms mediated the association 
between them. Various earlier studies have suggested that 
NVP increases the risk of mental health problems in 
pregnancy, including depression, anxiety,35 and eating 
disorders.36 NVP is not only as an important stressor 
during pregnancy, but it also increases the risk of depres-
sion through psychological factors. Chou et al reported 
that NVP was positively correlated with perceived stress 
and maternal psychosocial adaptation,37 which have been 
found to increase the risk of perinatal depression.38,39 In 
addition, poor sleep quality is associated with mental 
health problems among pregnant women. A prospective 
longitudinal study reported that anxiety and depression is 
associated with poor sleep quality, and that this associa-
tion is significant throughout the pregnancy.12 Most 
depressed patients experience disturbances of the HPA 
axis, such as hypercortisolemia and glucocorticoid recep-
tor expression reduction.40 Numerous studies have sug-
gested that disturbance of the HPA axis may be an 
important mechanism of sleep disorders in both 
pregnant33 and non-pregnant individuals.41 The HPA 
axis’s functions change during pregnancy, including 
a rise in cortisol concentrations rise and a blunting of 
diurnal rhythm.42 This in turn means that depressive 
symptoms during pregnancy may be more likely to cause 
sleep problems than in non-pregnant women. Therefore, 
depressive symptoms may at least partially explain the 
long-term effect of NVP on sleep quality.

Our findings suggest that NVP is associated with poor 
sleep quality, and this result has clinical implications 
because both NVP and sleep quality are modifiable fac-
tors. On the one hand, in perinatal care, more attention 
should be paid to screening for sleep problems and depres-
sion, especially in women with severe NVP. On the other 
hand, for women with severe NVP, effective interventions 
such as ginger, vitamin supplementation, fluid rehydration, 
and drug therapy should be taken to reduce NVP 
symptoms,29 and thereby potentially improve sleep quality 
during pregnancy.

The present study features several strengths, including, 
first, the fact that it was conducted among pregnant 
women, and not limited to hyperemesis gravidarum 
patients, which allowed us to explore the association 
between mild or moderate NVP and poor sleep quality. 
Second, sleep quality and NVP were measured using the 

PSQI and the modified PUQE, respectively, which have 
been verified in terms of their reliability and validity 
among the Chinese population from which our study’s 
sample was drawn. There are also several limitations to 
our study that should be noted as well. First, given the 
research’s cross-sectional study design, it is difficult to 
make causal inferences. Second, as sleep quality was mea-
sured using a self-reporting questionnaire, rather than 
through objective records, recall bias cannot be completely 
ruled out. Third, due to the limitation of the study’s out-
patient clinic setting, data pertaining to potential con-
founding factors such as physical exercise and smoking 
were not collected and corrected in the multivariate 
analysis.

Conclusion
Our study’s findings suggest that moderate and severe NVP 
increases the risk of poor sleep quality among Chinese preg-
nant women. Moreover, depressive symptoms were found to 
mediate the association between NVP and poor sleep quality. 
Therefore, more attention should be given to NVP, depres-
sive symptoms, and sleep quality in prenatal care, and screen-
ing and intervention in respect of all three factors should be 
considered an important part of such care. Future research is 
needed in order to understand the mechanisms of the associa-
tion between NVP and poor sleep quality. In particular, the 
psychological mediation processes associated with NVP, 
such as depression, anxiety, and eating disorders, should be 
considered in future research.
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