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 Sleep disturbance in late pregnancy and type and duration of labour      
    I.     Naghi  1  ,       F.     Keypour  2  ,       S. B.     Ahari  3  ,       S. A.     Tavalai  4    &        M.     Khak  5    

 Department of Obstetrics and Gynecology,  1 Shaheed Beheshti University of Medical Sciences,  2 Shahid Akbarabadi Hospital, Tehran University 

of Medical Sciences,  3 Tehran University of Medical Sciences,  4 Psychiatrist, Baghiatollah Medical University and  5 Tehran University of Medical 

Sciences, Tehran, Iran                               
  Introduction 

 As a result of homeostatic and circadian infl uences, human be-
ings spend approximately one-third of their lives asleep (Saper 
et al. 2005). Sleep duration increases signifi cantly during the 1st 
trimester of pregnancy (Ross et al. 2005; Soares and Murray 2006; 
Izci et al. 2005) and decreases throughout the 3rd; furthermore, 
broken sleep and fatigue increase in late pregnancy (Okun and 
Coussons-Read 2007). Sleep disorders are frequently reported in 
pregnant women (Dzaja et al. 2005; Lee and Gay 2004) and are 
usually followed by disturbed mental focus, functionality and dis-
turbed mood (Papp et al. 2004). Th e most common sleep-related 
complaints are multiple awakening and the inability to fall back to 
sleep in a reasonable timeframe (Okun and Coussons-Read 2007; 
Mindell and Jacobson 2000); as a result, women were found to 
nap more during the day by the end of pregnancy (Mindell and 
Jacobson 2000). 

 Poor-quality sleep is associated with an increased risk of de-
pression (Breslau et al. 1996; Perlis et al. 1997). Whereas diabetes, 
obesity and cardiovascular disease are also reported to be asso-
ciated with short sleep duration; the complications here can be 
of relevance to several pregnancy complications (Bjorvatn et al. 
2007; Meisinger et al. 2007). 

 In this study, the relationship between sleep quality and 
type and duration of labour has been evaluated. A total of 88 
pregnant women completed the Pittsburgh Sleep Question-
naire three times during their last 3 weeks of pregnancy at their 
prenatal visits and once postpartum. A mean score of >5 was 
considered as poor-quality sleep. Duration of labour, type of 
delivery and weight of the newborn at delivery was considered. 
Of the study population, 56.2% were categorised as the good-
quality sleep group and 43.8% as the poor-quality sleep group. 
The reported sleeping time per day was 8.47 ± 1.86 hours for 
the good-quality sleep group and 6.45 ± 2.07 hours for the 
poor-quality sleep group. The poor-quality sleep women were 
20% more likely to undergo caesarean section and had a longer 
labour duration. Gestational age at delivery and mean gravid-
ity was respectively 38.53 ± 1.17 weeks and 1.91 ± 1.03 in the 
good-quality sleep group and 38.36 ± 1.59 weeks and 1.86 ± 
1.07 in the poor-quality sleep group. Thus, it was found that 
women with sleep problems experience longer labour duration 
and are more likely to undergo a caesarean section.  

  Keywords:   Duration of labour  ,   Pittsburgh Sleep Questionnaire  ,  
 sleep disturbance  ,   sleep quality  ,   3rd trimester  ,   type of labour   
  Correspondence: I. Naghi, Evin Street, Chamran Highway, Shahid Beheshti Un
 Interrupted sleep in the postpartum period has been evaluated in 
many researches, however, the energy and concentration required 
for a well done parturition necessitates evaluation of sleep quality 
prior to the labour onset. Although it is not clearly proven, many 
studies suggest sleep disturbance to be associated with an adverse 
pregnancy outcome. Lee and Gay (2004) reported an increased 
caesarean delivery rate and labour duration in pregnant women 
experiencing �6 hours sleep at night. Pre-eclampsia, gestational 
hypertension and small-for-gestational-age infants are associated 
with sleep disordered breathing, a main complaint of patients with 
poor-quality sleep (Izci et al. 2005; Pérez-Chada et al. 2007). Women 
with pre-eclampsia are reported to have experienced poorer sleep 
quality throughout their pregnancy (Edwards et al. 2000). 

 Th e present study was designed to evaluate the relationship 
between sleep quality and the type and duration of labour.   

 Materials and methods 

 A total of 550 pregnant women in their 36th week of gestational 
age were recruited at two antenatal clinics affi  liated to Iran Uni-
versity of Medical Sciences from October 2008 to May 2009 via 
consecutive sampling. All subjects gave written informed con-
sent, which had the approval of the Iran University of Medical 
Sciences ethical advisory committee and followed the Helsinki 
Declaration. Exclusion criteria included any pregnant woman 
who worked nightshift , used narcotics, had previous caesarean 
section or was scheduled for a caesarean delivery. A total of 505 
women were fi nally included in the study. 

 Th e Pittsburgh Sleep Questionnaire (PSQ) (Knutson et al. 
2006), in which 19 multiple choice questions are considered re-
garding sleep quality, the time taken to fall asleep, sleep problems, 
somnifacient usage before sleep and daytime sleepiness interfer-
ing with daily activities, was used to collect the information about 
sleep quality. Each item received a score from 0 to 3 and each 
subject completed the test three times in their last prenatal care 
visits (1 week each) and once aft er delivery. A mean score of �5 
indicated a poor-quality sleep. In order to measure the reliability, 
eight pregnant women completed the questionnaire in 7 days and 
a good test – re-test reliability (r   � 0.83) and internal consistency 
(Cronbach alpha    0.74 – 0.88) was obtained. 

 A checklist was used to record the pregnant women ’ s demo-
graphic data (age, weight, height), gestational age at delivery, type 
of delivery, labour duration and weight and sex of the newborn. 
Labour duration was defi ned as the time from the beginning of 
regular contraction to the time of birth and delivery type was 
categorised as caesarean section, spontaneous vaginal delivery 
iversity of Medical Sciences, Tehran, Iran. E-mail:  swt_f@yahoo.com     
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or vaginal delivery induced by oxytocin (syntocinon, Novartis, 
Germany). No epidural analgesia was used in our study according 
to the protocol of our clinics. 

 Th e data were statistically analysed using SPSS soft ware pro-
gram, version 11.5, for Windows (SPSS Inc, Chicago, IL). Th e 
 χ  2 -square, ANCOVA and independent  t -test were used for statis-
tical analysis when appropriate. Qualitative values were noted as 
mean and standard deviation. A  p  value of   �0.05 was considered 
as statistically signifi cant.   

 Results 

 Of the 505 pregnant women included in the study, 488 com-
pleted the questionnaires as structured. A total of 274 (56.2%) 
were fi nally categorised into a good-quality sleep group and 214 
(43.8%) into a poor-quality sleep group. Th ere was no statistically 
signifi cant diff erence between the two groups in gestational age 
of pregnant woman and BMI, sex and weight of the newborns. 
Duration of labour was signifi cantly longer in the poor-quality 
sleep group (p   � 0.016) (Table I). 

 Th e reported sleeping time per day was 8.47 � 1.86 hours for 
good-quality sleep and 6.45 � 2.07 hours for poor-quality sleep, 
with a total of 7.6 � 2.2 hours for both (ranging from 2 to 18 
hours); the diff erence was statistically signifi cant ( p    � 0.001). Th e 
mean time spent asleep during the aft ernoon was 1.82 � 0.23 
and 4.32 � 0.84 hours for good- and poor-quality sleep groups, 
respectively, with a signifi cant diff erence between the two groups 
(p   � 0.001). 

 A total of 249 participants (51%) underwent caesarean sec-
tion and 238 (49%) gave birth to the newborn through normal 
vaginal delivery. In the good-quality sleep group, 160 (58.4%) 
women gave birth to their child through vaginal delivery, while 
114 (41.6%) underwent caesarean section; this was 79 (36.9%) 
for vaginal delivery and 135 (63.1%) for caesarean section in the 
poor-quality sleep group women. Hence, prevalence of caesarean 
section was signifi cantly higher in the poor-quality sleep group 
(p �   0.001). Labour induction with oxytocin was performed for 
195 (89.4%) women with normal sleep and 156 (88.8%) with sleep 
disturbance. 

 Th ere was no signifi cant diff erence between the two groups in 
gestational age at delivery (p   � 0.05) (Table I). Mean gravidity and 
parity was respectively 1.91 � 1.03 and 1.42 � 0.90 in the normal 
sleep group and 1.86 � 1.07 and 1.39 � 1.04 in the poor-quality 
sleep group, with no signifi cant diff erence.   

 Discussion 

 In this study, the poor-quality sleep pregnant women were more 
likely to undergo caesarean section rather than the good-quality 
sleep women. Furthermore, when giving birth through natural 
  Table I. Basic characteristics of the pregnant women and the neonates.  

Good-quality s

Variable  n 

 n 274

Age (years) 25.28 � 5.86

B MI  (kg/m2 ) 23.74 � 1.32

Duration of labour (h) (mean � SD) 8.83 � 3.05

Gestational age at delivery (weeks) (mean � SD) 38.83 � 1.17

Male newborn (%) 155

Female newborn (%) 119

Mean birth weight (g) (mean � SD) 3284.43 � 439.29

   NS, not signifi cant; BMI, body mass index.   
vaginal delivery, the labour duration was signifi cantly longer in 
the poor-quality sleep group. Approximately 44% of the samples 
experienced sleep disturbance in the last months of pregnancy, 
which was previously reported to range from 15 – 80% (Soares and 
Murray 2006; Mindell and Jacobson 2000). Th e average hours of 
night sleep in all the subjects (7.6 hours) was compatible with 
that of non-pregnant women in reproductive age in the normal 
population (Pérez-Chada et al. 2007; Edwards et al. 2000) how-
ever, the total hours of night sleep in the poor-quality sleep group 
was signifi cantly less than women with normal sleep, compen-
sated by more hours of daytime sleep. Pregnant women who had 
sleep disruption, tried to compensate for their sleep insuffi  ciency 
with subsequent daytime sleep (Soares and Murray 2006; Okun 
and Coussons-Read; 2007), even though a daytime nap may not 
necessarily be of the same restorative value as night sleep (Ross 
et al. 2005). 

 Lee and Gay (2004) reported pregnant women with disrupted 
sleep experienced longer labour duration and a greater chance 
of caesarean section; however, there are studies suggesting sleep 
quality not to aff ect labour duration and type of delivery (Evans 
et al. 1995). 

 Natural vaginal delivery is a high energy expending process; 
as a result, sleep deprivation decreases the ability to perform a 
perfect labour (Beebe and Lee 2007). Th is can explain the longer 
labour duration in the poor-quality sleep group. We studied sleep 
quality during the last month of gestation in order to evaluate the 
cumulative eff ect of resultant fatigue of sleep deprivation. In an-
other study, hyperalgesia was claimed to occur as a result of sleep 
defi ciency (Roehrs et al. 2006). Although we did not compare the 
two groups regarding hyperalgesia, pain itself could justify the 
longer labour duration in the poor-quality sleep group. 

 Th is study confi rms that childbearing women who had poor-
quality sleep were 20% more likely to have a caesarean section 
than women who had good-quality sleep. As pregnant women 
with a history of prior caesarean section and those planning 
an elective caesarean section were excluded from the study, the 
hypothesis that the higher rate of caesarean section in the poor-
quality sleep group resulted from the fatigue caused by sleep 
shortage was considered. In a further study, it was claimed that 
women who slept �  6 hours at night were 4.5 times more likely to 
undergo caesarean section (Lee and Gay 2004). 

 Th e overall caesarean rate in Iran was once estimated to be 
about 40.4% and it has had a progressing trend (Moini et al. 2007) 
and now Iran is reported to be among the nations with the high-
est caesarean rates (30 – 40%) (Th omas 2006). Th e overall rate 
of caesarean section in our study population was even higher, 
which is mainly due to the referral nature of our clinics; many 
patients with possible complications are admitted to our hospital 
and a higher caesarean section rate is therefore expected. Induced 
labour, especially among the nulliparae, is also known as a risk 
leep group Poor-quality sleep group

(%)  n (%) p value

56.2 214 43.8 NS

26.66 � 5.47 0.019

24.57 � 2.04 NS

11.87 � 4.32 0.016

38.66 � 1.59 NS

56.6 104 48.6 NS

43.4 110 51.4 NS

3283 � 480.07 NS
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factor (Wilson et al. 2010); oxytocin induction was used for 89.4% 
of women with normal sleep and 88.8% of those with sleep dis-
turbance. Th e authors have also observed that Iranian pregnant 
women are increasingly becoming overweight and show a high 
phobic attitude towards vaginal delivery, both of which infl uence 
the caesarean rate in our clinics. 

 Labour duration is aff ected by the pregnant woman ’ s parity; a 
multiparous woman has to spend more time to take care of other 
children, resulting in less time for sleep (Lee and Gay 2004). In 
our study, considering gravidity, there was no signifi cant diff er-
ence between the two groups, however, a more reliable result was 
expected if only nulliparous women were recruited. 

 Questionnaire-based characteristics of this study make subjec-
tivity a big concern; however, any reporting errors are likely to be 
similar for all participants and thus equivalent during pregnancy. 
An objective method could result in more reliable fi ndings, how-
ever, Lee and Gay (2004), who used actigraphy monitoring (a 
relatively non-invasive method of monitoring human rest/activ-
ity cycles by a battery-operated wristwatch-size microprocessor), 
achieved the same results as we did in this study. Labour onset is 
likely to be aff ected by sleep defi ciency and this could be consid-
ered in future studies. 

 Results from this study can be used to advise women in late 
pregnancy about expected sleep patterns and the outcomes of 
poor sleep on labour. It may be helpful for clinicians to discuss 
sleep disorders during 3rd trimester antenatal visits and explain 
to the pregnant women how to have an eff ective sleep and the 
consequences of sleep disturbance. Clinicians could psychologi-
cally support the pregnant women and provide them with appro-
priate lifestyle changes or natural remedies where needed.   

 Conclusion 

 Sleep quality did not aff ect the gestational age at the time of de-
livery and the neonatal birth weight. Also, gravidity did not cor-
relate with sleep quality. Women with sleep problems experienced 
longer labour duration and were more likely to undergo a cae-
sarean section. Women should discuss sleep problems during the 
last months of pregnancy and if present, a physician consultation 
may help reduce labour complications.     
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