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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	Bint	Al	
Huda	Hospital	and	an	obstetrics	clinic.	A	total	of	125	pregnant	women	
(representing	a	response	rate	of	88%)	completed	a	self-	administered	
questionnaires		

Results:	Of	the	125	participants,	the	mean	sleep	duration	was	7.76	
hours,	and	55%	of	them	report	poor	sleep	quality	.	In	this	study,	50.2%,	
48.1%	and	1.7%	women	reported	mild,	moderate,	and	severe	NVP,	
respectively.	Compare	with	women	with	mild	NVP,	women	with	
moderate	or	severe	NVP	were	more	likely	to	report	poor	sleep	quality	.	
After	adjusted	for	demographics	and	gestational	age,	moderate	and	
severe	NVP	were	associated	with	poor	sleep	quality	.	

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.	
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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.	[6–8]	

Sleep	quality	typically	decreases	during	pregnancy.	Furthermore,	it	has	
been	found	that	sleep	quality	are	more	likely	to	undergo	preterm	
labor[10]	or	a	caesarean	delivery.[11]	Previous	research	has	also	shown	
that	poor	sleep	quality	during	pregnancy	increases	the	risk	of	perinatal	
depression[12]	and	suicide.[13]	NVP	may	be	an	important	risk	factor	for	
reduction	in	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.	

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	examine	the	association	between	NVP	and	poor	
sleep	quality		

Patients	and	Methods:	

Participants	

All	participants	were	recruited	from	the	Bint	Al	Huda	Hospital	and	Gyne	
and	Obstetric	clinic	of	DhiQar	.Pregnant	women	were	eligible	to	
participate	if	they	were	16	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	125	
women completed	the	questionnaire	(representing	a	response	rate	of	
88%).	All	data	were	collected	between	March	2022and	May	2022.	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	the	previous	24	hours	[20]	the	modified	PUQE	
covers	the	first	trimester	of	pregnancy.	It	presents	three	subscales	
(questions	referring	to	nausea,	vomiting,	and	retching,	respectively),	
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.	

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	calculated	women	who	experience	poor 

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	.In	pregnant	women,	the	cut-off	score	for	identifying	cases	of	
poor	sleep	quality	was	5. 

 



 

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 example, 
education level was measured by asking each participant 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 measured by asking participants if they were working, including 
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 participant’s current marital status, with their responses 
categorized 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, moderate NVP, and severe 
NVP), while their PSQI scores 



 

were summarized with means and SDs and compared using analysis 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 intervals (CIs). The variables that were widely 
reported in previous studies or that were significant at the 0.10 level in 
the univariate logistic regression were entered into the multivariate 
logistic regression models. Three sets of logistic regression models 
were performed to evaluate the hypothesized associations. First, a 
univariate logistic regression model (Model 1) was run without being 
adjusted for the covariates. In Model2, 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. 

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 trimester 
(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) 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



  



 

 

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” 

  



 

N=125  ,     PSQ 5>=  

Number            %  Sleep (h/day)  Quality 
104 83.2 7>  Good 
68 54.3 5>  Poor 
First trimester 
67 

53.8 4-5 Poor 
 

Second trimester 
60 
 

48.3 5>  
 

Good 

Third trimester 
76 

60.8 4-5 Poor 

 

habitual sleep efficiency”, “sleep disturbance”, and “day- time 
dysfunction” than were women with mild or  moderate 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 moderate 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), compared 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 status, 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 depressive symptoms, NVP was still 
found to be associated with poor sleep quality, but the extent of this 
association was weaker. 

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 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 
collectively 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 casecontrol study among 98 pregnant women, and 
reported that, compared with a health control group (7.7%), women 
who were diagnosed with hyperemesis 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 gravidarum, 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 hormones 
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 mechanism of the association between NVP and 
poor sleep quality, but more research is needed. Previous studies have 



also shown that poor sleep quality 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 consistent  

 

with those of prior research. However, in the present 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 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, 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 association is significant throughout the pregnancy.12 Most 
depressed patients experience disturbances of the HPA axis, such as 
hypercortisolemia and glucocorticoid receptor expression reduction.40 
Numerous studies have suggested 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 factors. On the one hand, in perinatal care, more attention 



should be paid to screening for sleep problems and depression, 
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 . 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 
measured 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 
pregnant women. Moreover, depressive symptoms were found to 
mediate the association between NVP and poor sleep quality. 
Therefore, more attention should be given to NVP, depressive 
symptoms, and sleep quality in prenatal care, and screening 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 association 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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