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Abstract 
Objective: Sleep disturbance during pregnancy is one of the most common maternal complaints. Not 

only does it play a crucial role in a mother’s life, but also it comes with a multitude number of 

complications. This study aimed at assessing the association between sleep disturbance in pregnancy 

and maternal and child outcomes. 

Materials and methods: This was a multicenter cross-sectional study, conducted on pregnant women 

across 11 provinces in Iran in 2018. Sleep disturbance as a composite variable was defined using the 

principal component analysis based on five questions. Abortion, anemia in the first and third trimester, 

gestational diabetes, gestational age, glucose tolerance test (GTT), fasting blood sugar (FBS), mode of 

delivery, low birth weight and stillbirth were defined as study outcomes. 

Results: Totally, 3675 pregnant women enrolled in the study. Most of the participants (84.5%) reported 

                                                 
Correspondence: 
Dr. Shahab Rezaeian 
Email: shahab.rezaeian@kums.ac.ir 

Original Article 

https://creativecommons.org/licenses/by-nc/4.0/


Hajipour et al. 

54      Vol. 15, No. 1, March 2021 http://jfrh.tums.ac.ir Journal of Family and Reproductive Health  

that their sleep duration is less than 8 hours per day. The prevalence of sleep disturbance was 20.7% (95% 

CI: 19.1, 22.3). After adjusting for maternal age, education, job, place of residency and physical violence, 

sleep disturbance would increase the odds of abortion (p=0.009), anemia in both first (p=0.001) and third 

(p=0.003) trimester, gestational age (p=0.049), abnormal FBS (p=0.015) and cesarean section (p<0.001). 

Conclusion: Regarding the effect of sleep quality on maternal outcomes, planning and implementing a 

suitable intervention in the context of primary health care is necessary. Increasing the awareness of 

mothers, health workers and medical personnel about the suitable quality and quantity of sleep during 

pregnancy is of great importance. 
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Introduction 

Sleep is a bio-behavioral process that is essential for 

the human body to have a proper performance (1). It 

should be noted that sleep does not mean just the 

absence of waking. But also, during this process, 

specialized physiological activities occur in the brain 

and throughout the body. In fact, through this active 

process, tissue repair, memory stabilization, and 

homeostatic balance in the body are maintained (2). 

Results of several studies have shown that there is 

a U-shape relationship between the duration of sleep 

and death; so that seven hours of sleep per day is 

associated with the lowest mortality rate (3). 

Evidence indicate a link between sleep disturbances 

and increased risk of depression, diabetes, obesity as 

well as all-causes of mortality (3-6). 

Sleep disturbances are a common issue during 

pregnancy so that globally more than 75% of pregnant 

women experience some form of sleep problems (7). 

Rising levels of hormones such as progesterone can be 

responsible for such changes in the quality of sleep in 

pregnant women (8). In pregnant women, short sleep 

duration is associated with longer labor times and 

subsequently increased cesarean section (C-section) 

rates (9). Along with sleep disorders in pregnant 

women, risen risk of some complications such as 

preeclampsia, hypertension, and small for gestational 

age (SGA) infants have been reported (10, 11). 

Besides, the quality of life in pregnant women is 

related to the quality of sleep (12). 

Identifying risk factors of developing maternal 

and fetal adverse outcomes in pregnant women is 

essential for preventive strategies. There is limited 

evidence regarding maternal and fetal outcomes in 

pregnant women with sleep disturbances in Iran. This 

study was conducted to assess the relationship 

between sleep disturbance in pregnancy and related 

pregnancy outcomes in Iran. 

Materials and methods 

Study design and setting: This was a multicenter cross-

sectional study, a part of case control study in 2018 (13), 

which designed to determine the relationship between 

sleep disturbance and adverse pregnancy outcomes 

among mothers referring to the health centers in eleven 

provinces/cities across Iran including Fars, Hormozgan, 

Kermanshah, Chaharmahal and Bakhtiari, Hamadan, 

Kohgiluyeh and Boyer-Ahmad, Yazd, South Khorasan 

and Golestan provinces and two big cities of Mashhad 

and Zahedan. 

Study population and sampling procedure: In this 

study, we have tried to sample from different regions of 

Iran, so we have chosen different provinces for study to 

enable the generalization of the published results to the 

entire Iranian population. To this end, all the provinces 

were divided into four different geographical regions 

(North, South, East, and West). Then, two health centers 

as one urban and one rural were selected from each 

geographical region from two big cities. Lastly, 20 

subjects were randomly selected from each health 

center. Some data, mentioned in the data collection 

section, were collected by interviewing the mothers and 

some were also extracted from family health records by 

using a checklist. Totally, a sample size of 3675 

pregnant women was enrolled in the study. Having a 

health record was an inclusion criterion for our study 

and those with missing data were excluded in the 

analysis. Women were invited to interview by telephone. 

Data collection methods and tools: The data 

collection form in this study was a researcher-made 

checklist that includes the mother’s personal 

information such as age, education, body mass index 

(BMI), place of residency, occupation, domestic 

violence, and daily physical activity.  

In this study, sleep disturbance was defined by 
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five questions including the length of sleeping (in an 

hours), sleep location, having regular sleep, sleep 

position during the last pregnancy and self-reported 

sleep status as very good, good, bad and very bad. 

Sleep disturbance as a composite variable was 

defined using the principal component analysis 

(PCA) and was classified as dichotomous variable for 

analysis. In addition, length of sleeping (in hour) was 

categorized into two categories as lower than 8 (short 

sleep) and equal to or more than 8 hours. 

Dependent variables (study outcomes) were 

gestational age (<37 or ≥37 weeks), gestational 

diabetes mellitus (GDM), maternal anemia in the first 

or third trimesters (women with hemoglobin level 

lower than 11 g/dL), low birth weight (lower than 

2500 g), abortion, stillbirth, mode of delivery  

(C-section or vaginal), glucose tolerance test (GTT) 

and fasting blood sugar (FBS) abnormal. GDM, 

GTT- and FBS-abnormal in pregnancy were defined 

according to WHO criteria (14). 

Although, based on the Centers for Disease 

Control and Prevention (CDC), stillbirth is classified 

into three categories, including early stillbirth (death 

at 20 to 27 weeks of pregnancy), late stillbirth (death 

at 28 to 36 weeks of pregnancy) and term stillbirth 

(death in the 37th or 38th week of pregnancy or at 

delivery), it was not specific in our study. The 

stillbirth was collected as a dichotomous variable. 

Data analysis: The statistical analyzes used in this 

study were descriptive analyzes and logistic regression 

model at a significant level of 5%. In the adjusted 

models, the odds ratios were adjusted for maternal 

variables including maternal age, education, job, place 

of residency, physical activity and domestic violence. 

All analyses were done by STATA software version 

14 (STATA Corp, College Station, TX). 

Ethical considerations: To obtain information on 

infant mortality and information on household 

records, after being confirmed at the University, the 

correspondence was presented to coordinate the 

universities. All information was kept confidential 

and was prevented by the name and surname in the 

reporting phase. Verbal informed consent was 

obtained from all mothers. 

Results 

Totally, 3675 pregnant women enrolled in the study. 

The mean ±SD of maternal age and BMI was 27.2±6.0 

and 23.1±4.8, respectively. Mothers with short sleep 

were significantly older (p<0.001), higher BMI 

(p<0.005) and less educated (p<0.001). The proportion 

of short sleep was 20.3, 10.9 and 13.7 percent in 

participants with primary, secondary, high school and 

academic education. Short sleep was as common in 

urban residents as rural ones (p=0.123). Mean ±SD of 

sleep time was 7.3±2.7 in participants with less than  

8 hours sleep which was significantly two hours less 

than the other group (p<0.001) (Table 1). 

Based on the PCA method, the prevalence of sleep 

disturbance was 20.7% (95% CI: 19.1, 22.3). Most of 

the participants (84.5%) reported that their sleep 

duration is less than 8 hours per day. Bad and very 

bad sleep qualities were reported by 2.8 and  

2.8 percent, respectively. Around 40 percent of the 

participants (38.4%) reported that they have regular 

sleep very often. Most of the participants reported 

that they prefer to sleep in dark room (42.5%) and on 

side position (82.2%) (Table 2).  

 

Table 1: Characteristics of study participants according to sleep duration 

 Sleep duration P-value 

≥ 8 hours < 8 hours 

Mother's age (year) 26.9±5.8 28.7±6.6 <0.001 

BMI* 23.0±4.5 24.0±5.2 <0.002 

Job    

Housewife 2815 (85.5) 478 (14.5) 0.089 

Employed 159 (81.9) 35 (18.1)  

Self-employed 79 (79.0) 21 (21.0)  

Education   <0.001 

Primary 846 (79.7) 215 (20.3)  

Secondary 803 (89.1) 98 (10.9)  

High school and academic 1428 (86.3) 226 (13.7)  

Place of residency   0.123 

Rural 1661 (86.1) 269 (13.9)  

Urban 1344 (84.2) 252 (15.8)  

Sleep time (hour) 9.2±2.5 7.3±2.7 <0.001 
*Body mass index; data were presented as number (%) for categorical variables and mean±SD for continuous ones. 
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Table 2: Self-reported maternal sleep during 

pregnancy 

Variable  No. % 

Sleep location Darkness 1,539 42.2 

Dark and light 1,943 53.3 

Light 125 3.4 

Missing 42 1.2 

Sleep position On side 3,000 82.2 

Supine 595 16.3 

Missing 54 1.5 

Quality of sleep Very good 322 8.8 

Good 2,760 75.6 

Bad 437 12.0 

Very Bad 102 2.8 

Missing 28 0.8 

Having regular sleep Always 465 12.7 

Very Often 1,409 38.6 

Sometimes 1,383 37.9 

Rarely 309 8.5 

Never 53 1.5 

Missing 30 0.8 

Sleep duration (hour) <8 3,082 84.5 

≥8 539 14.8 

Missing 28 0.8 

 

After adjusting for maternal age, education, job, 

place of residency, daily physical activity and 

domestic violence, sleep disturbance would increase 

the odds of abortion by 41 percent (p=0.009). 

The odds of anemia in both first (p=0.001) and 

third (p=0.003) trimesters would increase by 51 and 

71 percent, respectively. Sleep disturbance also was 

associated with gestational age (p=0.049) and  

C-section (p<0.001). 

Sleep disturbance was directly associated with 

abnormal FBS (p=0.015). It also increased the odds 

of GGT by 35 percent (p=0.065). Although the odds 

of low birth weight (LBW) would increase by  

28 percent due to sleep disturbance, it did not reach to 

statistical significance (Table 3). 

Discussion  

A prevalence of 20.7% was found for sleep 

disturbance in the Iranian pregnant women. We also 

found an important relationship between sleep 

disturbance during pregnancy and some adverse 

pregnancy outcomes such as abortion, anemia in both 

first and third trimesters, gestational age, C-section 

and abnormal FBS, after adjusting for maternal age, 

education, job, place of residency, daily physical 

activity and domestic violence. 

 

Table 3: The adjusted odds ratios of the association between sleep disorder 

(as independent variable) and related pregnancy outcome in Iran 

Variable  Adjusted OR (95% CI)* P-value 

Abortion 
No Ref. - 

Yes 1.41 (1.09, 1.82) 0.009 

Anemia in the 3rd trimester  
No Ref. - 

Yes 1.51 (1.19, 1.92) 0.001 

Anemia in the 1st trimester 
No Ref. - 

Yes 0.71 (0.57, 0.89) 0.003 

Gestational age  
≥37 weeks Ref. - 

<37 weeks 1.31 (1, 1.7) 0.049 

Gestational diabetes 
No Ref. - 

Yes 1.24 (0.8, 1.93) 0.343 

GTT 
Normal Ref. - 

Abnormal 1.37 (0.98, 1.92) 0.065 

FBS 
Normal Ref. - 

Abnormal 1.54 (1.09, 2.18) 0.015 

Birth weight (gr) 
2500-4000 Ref. - 

<2500 1.28 (0.99, 1.66) 0.061 

Mode of delivery 
Vaginal Ref. - 

Cesarean 1.59 (1.3, 1.94) <0.001 

Birth outcome 
Live birth Ref. - 

Stillbirth 0.94 (0.74, 1.19) 0.628 
OR: odds ratio; GTT: glucose tolerance test; FBS: fasting blood sugar 

*In the adjusted models maternal variables including age, education, job, place of residency, physical 

activity and domestic violence were adjusted. 
 



Maternal Sleep in Iran 

 Journal of Family and Reproductive Health http://jfrh.tums.ac.ir Vol. 15, No. 1, March 2021      57 

Short sleep duration and poor sleep quality are 

common problems during pregnancy (15). This study 

was carried out to examine the relationship between 

poor sleep quality and related pregnancy outcomes. 

Findings of this study showed that sleep disturbance 

is associated with preterm delivery which is in 

accordance with previous studies (16-18). Okun and 

colleagues found that the level of interleukin-6 (IL-6) 

was higher in pregnant women with short sleep 

duration or poor sleep quality (19). They argued that 

higher level of Cytokines such as IL-6 was related to 

the initiation of spontaneous pain associated with 

preterm delivery (19). A number of studies revealed 

that sleep disorders may lead to impaired natural 

immune mechanisms (20). Generally, changes in 

sleep duration vary throughout the pregnancy. As 

such, sleep duration is shorter compared to the whole 

day sleep duration. Maternal sleep disruption is 

commonly due to increased levels of progesterone, 

nausea, vomiting, frequent urination and anorexia in 

the first trimester, increased uterus and urinary 

frequency, heart rate, and fetal movement in the 

second trimester, and physical changes and disability, 

trouble falling asleep, and common complaints such 

as back pain and itching in the third trimester (21-23). 

The findings of the present study suggested that 

the odds of abortion are higher among mothers with 

sleep disturbance. Also, a sleep duration of 8hrs and 

lower increase the risk of abortion by four times and 

two times in the first and second trimester, 

respectively (24). Louis and colleagues stated that 

sleep apnea results in the onset of spontaneous 

delivery and subsequently separation of the placental 

membranes and abortion (25). Sleep deprivation 

especially during the first 20 weeks of pregnancy 

dramatically increase the inflammatory response and 

trophoblast invasion in the uterus (26). The fact that 

snoring and difficulty breathing cause sleep 

deprivation, it can be concluded that low sleep quality 

can lead to abortion (27). 

Our results showed that the odds of cesarean was 

higher among women with sleep disturbance which 

was in accordance with previous studies (15, 28). 

Zafarghandi and colleagues found that sleep duration 

and the quality were correlated with the mode of 

delivery (29, 30). As such, pregnant women with 

longer sleep duration were more likely to give natural 

delivery. In contrast, Teong and colleagues in a 

prospective study stated that sleep measure is not a 

predictive factor for caesarean section (31). Li and 

colleagues argued that women with poor sleep quality 

were 1.87, 5.19, and 1.82 times more likely to deliver 

by cesarean in the first, second and third trimester, 

respectively (30). However, Evans and colleagues 

found no significant relationship between sleep 

quality and duration with the mode of delivery (32). 

Natural vaginal delivery is a high energy expending 

process, thus sleep deprivations such as poor-quality 

sleep and sleep disturbance decrease the ability to 

perform a perfect labor especially in the last month of 

gestation (33). The variation in these results may be 

as a result of sociocultural differences, different 

measurement methods, and various implications of 

sleep as well as different sampling method. 

Furthermore, there are many mediating factors in 

which cesarean is performed, such as breech 

presentation, pelvic stenosis, multiple births, third 

trimester bleeding due to placenta previa, and severe 

placental abruption, and the umbilical cord prolapse. 

All these factors may influence the mode of delivery 

(30, 34). Therefore, further efforts are required to 

investigate all factors individually. 

The findings of the present study showed that the 

risk of sleep disturbance was higher in the first and 

third trimester among pregnant women with anemia. 

Results from studies show that restless leg syndrome 

is a common disorder among women due to reduced 

level of hemoglobin and vitamin deficiencies 

especially during pregnancy. Evidences show that the 

sleep quality was significantly improved among 

recovered patients with restless leg syndrome (35). 

The number of studies focusing on the sleep 

disturbance and diabetes is limited and the 

biological mechanisms affecting sleep disturbance 

such as short or long sleep duration, poor sleep 

quality, and gestational diabetes remain unknown. 

However, some studies have argued that short sleep 

duration increased the odds of gestational diabetes 

(36-38), which is consistent with our results. Facco 

and colleagues in a cohort study reported that after 

adjusting for age, BMI and race/ethnicity, short 

sleep duration is associated with gestational diabetes 

(38). A previous meta-analysis with including five 

studies showed that sleep disordered breathing 

increased the risk of gestational diabetes by two 

times (39). Observational and experimental studies 

have shown that long or short sleep duration lead to 

impaired insulin production and glucose 

metabolism. The mediating factors in this 

association include increased oxidative stress, 

increased systemic inflammation, disruption of 

energy homeostasis, hormone changes in pregnant 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zafarghandi%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21827377
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women, and physical problems and stress during 

labor (21, 40-43). However, physical inactivity and 

sleep deprivation during pregnancy has been shown 

to be associated with longer sleep duration and 

dysfunction of glucose metabolism (44). 

Besides, the risk of LBW was higher in women 

with sleep disturbance. Basan et al found no 

significant relationship between the infant birth 

weight and sleep disturbance and poor sleep quality 

(45). A number of studies have shown a significant 

relationship between low birth weight and maternal 

sleep disturbance which was not in agreement with 

the present study (17, 46). In spite the many logical 

reasons, the relationship between poor sleep quality 

and LBW is still unclear. For instance, maternal sleep 

disturbance may be attributed to changes in maternal 

appetite leading to increased fetal weighing.  

According to the findings of the present study, no 

significant relationship was observed between sleep 

disturbance and stillbirth and infant mortality.  Factors 

that are significantly associated with sleep disturbance 

during pregnancy such as high maternal age, ethnicity, 

tobacco use, anemia, congenital anomaly, maternal 

medical condition, intrauterine growth restriction, and 

previous history of adverse pregnancy outcomes were 

overlapped with the risk factors for perinatal mortality 

(47, 48). This overlap has formed many reliable 

biological hypotheses, thus further researches to assess 

the relationship between sleep disturbance and 

stillbirth is needed. 

The present study had an important limitation. A 

standard sleep-quality questionnaire was not used. 

However, we attempted to declare an estimate of 

sleep disturbance with a large sample among Iranian 

pregnant women which may increase the 

generalizability of the study findings. 

Conclusion 

The findings of the current study revealed that sleep 

disturbance is a main risk factor for preterm birth, 

cesarean birth, gestational diabetes, anemia, and 

LBW. Therefore, awareness of health and medical 

personnel regarding the quality and quantity of sleep 

during pregnancy is of great importance and training 

intervention should be implemented to reduce  

the adverse outcomes of pregnancy associated with 

sleep disturbance. 

Conflict of Interests 

Authors have no conflict of interests. 

Acknowledgments 

The authors would like to thank the Clinical Research 

Development Center of Imam Reza Hospital for their 

wise advices. This study was approved by the  

Ethics Committee of Kermanshah University of 

Medical Sciences (code: 980808). The consent to 

participate was verbally obtained and this method 

was approved by the institutional review board (IRB) 

of the University. 

References 

1. Okun ML, Roberts JM, Marsland AL, Hall M. How 

disturbed sleep may be a risk factor for adverse 

pregnancy outcomes a hypothesis. Obstet Gynecol Surv 

2009; 64: 273-80. 

2. Fuller PM, Gooley JJ, Saper CB. Neurobiology of the 

sleep-wake cycle: sleep architecture, circadian 

regulation, and regulatory feedback. J Biol Rhythms 

2006; 21: 482-93. 

3. García-Perdomo HA, Zapata-Copete J, Rojas-Cerón 

CA. Sleep duration and risk of all-cause mortality: a 

systematic review and meta-analysis. Epidemiol 

Psychiatr Sci 2019; 28: 578-88. 

4. Grandner MA, Seixas A, Shetty S, Shenoy S. Sleep 

Duration and Diabetes Risk: Population Trends and 

Potential Mechanisms. Curr Diab Rep 2016; 16: 106. 

5. Ouyang P, Sun W. Depression and sleep duration: 

findings from middle-aged and elderly people in China. 

Public health 2019; 166: 148-54. 

6. Wu Y, Zhai L, Zhang D. Sleep duration and obesity 

among adults: a meta-analysis of prospective studies. 

Sleep Med 2014; 15: 1456-62. 

7. Facco FL, Grobman WA, Kramer J, Ho KH, Zee PC. 

Self-reported short sleep duration and frequent snoring 

in pregnancy: impact on glucose metabolism. Am  

J Obstet Gynecol 2010; 203: 142. e1-5. 

8. Lee J, Eklund EE, Lambert-Messerlian G, Palomaki 

GE, Butterfield K, Curran P, et al. Serum Progesterone 

Levels in Pregnant Women with Obstructive Sleep 

Apnea: A Case Control Study. J Womens Health 

(Larchmt) 2017; 26: 259-65. 

9. Lee KA, Gay CL. Sleep in late pregnancy predicts 

length of labor and type of delivery. Am J Obstet 

Gynecol 2004; 191: 2041-6. 

10. Perez-Chada D, Videla AJ, O'flaherty ME, Majul C, 

Catalini AM, Caballer CA, et al. Snoring, witnessed 

sleep apnoeas and pregnancy induced hypertension. 

Acta Obstet Gynecol Scand 2007; 86: 788-92. 

11. Franklin KA, Holmgren PA, Jonsson F, Poromaa N, 

Stenlund H, Svanborg E. Snoring, pregnancy-induced 



Maternal Sleep in Iran 

 Journal of Family and Reproductive Health http://jfrh.tums.ac.ir Vol. 15, No. 1, March 2021      59 

hypertension, and growth retardation of the fetus. Chest 

2000; 117: 137-41. 

12. Elham R, Zahra Behboodi M, Khadijeh S. Quality of 

Life in Pregnant Women with Sleep Disorder. Journal 

of Family and Reproductive Health 1970; 7. 

13. Rezaei E, Behboodi Moghadam Z, Saraylu K. Quality 

of life in pregnant women with sleep disorder. J Family 

Reprod Health 2013; 7 :87-93. 

14. Hajipour M, Tabatabaee HR, Etemad K, Ansari H, 

Ansari Moghadam A, Mohammadi M, et al. The  

Pre-Pregnancy Risk Factors of Stillbirth in Pregnant 

Iranian Women: A Population-Based Case-Control 

Study. Health Scope 2019; 8: e64034. 

15. WHO Reproductive Health Library. WHO 

recommendation on the diagnosis of gestational 

diabetes in pregnancy Geneva: World Health 

Organization.; 2018 [Available from: 

https://extranet.who.int/rhl/topics/preconception-

pregnancy-childbirth-and-postpartum-care/antenatal-

care/who-recommendation-diagnosis-gestational-

diabetes-pregnancy-0. 

16. Palagini L, Gemignani A, Banti S, Manconi M, Mauri 

M, Riemann D. Chronic sleep loss during pregnancy as 

a determinant of stress: impact on pregnancy outcome. 

Sleep Med 2014; 15: 853-9. 

17. Okun ML, Luther JF, Wisniewski SR, Sit D, Prairie 

BA, Wisner KL. Disturbed sleep, a novel risk factor for 

preterm birth? J Womens Health (Larchmt) 2012; 21: 

54-60. 

18. Micheli K, Komninos I, Bagkeris E, Roumeliotaki T, 

Koutis A, Kogevinas M, et al. Sleep patterns in late 

pregnancy and risk of preterm birth and fetal growth 

restriction. Epidemiology 2011; 22: 738-44. 

19. Alihosseini E, Najar S, Haghighizadeh MH. The 

Relationship Between Sleep Disorders During 

Pregnancy and Miscarriage. Jundishapur J Chronic Dis 

Care 2017; 6: e41340. 

20. Okun ML, Hall M, Coussons-Read ME. Sleep 

disturbances increase interleukin-6 production during 

pregnancy: implications for pregnancy complications. 

Reprod Sci 2007; 14: 560-7. 

21. Okun ML, Luther JF, Wisniewski SR, Wisner KL. 

Disturbed sleep and inflammatory cytokines in 

depressed and nondepressed pregnant women: an 

exploratory analysis of pregnancy outcomes. 

Psychosom Med 2013; 75: 670-81. 

22. Lee KA, Zaffke ME, McEnany G. Parity and sleep 

patterns during and after pregnancy. Obstet Gynecol 

2000; 95: 14-8. 

23. Hanif S. Frequency and pattern of urinary complaints 

among pregnant women. J Coll Physicians Surg Pak 

2006; 16: 514-7. 

24. Okun ML, Coussons-Read ME. Sleep disruption during 

pregnancy: how does it influence serum cytokines?  

J Reprod Immunol 2007; 73: 158-65. 

25. Samaraweera Y, Abeysena C. Maternal sleep 

deprivation, sedentary lifestyle and cooking smoke: 

Risk factors for miscarriage: A case control study. Aust 

N Z J Obstet Gynaecol 2010; 50: 352-7. 

26. Louis JM, Auckley D, Sokol RJ, Mercer BM. Maternal 

and neonatal morbidities associated with obstructive 

sleep apnea complicating pregnancy. Am J Obstet 

Gynecol 2010; 202: 261.e1-5. 

27. Okun ML, Roberts JM, Marsland AL, Hall M. How 

disturbed sleep may be a risk factor for adverse pregnancy 

outcomes. Obstet Gynecol Surv 2009; 64: 273-80. 

28. Espiritu JR. Aging-related sleep changes. Clin Geriatr 

Med 2008; 24: 1-14, v. 

29. Lee KA, Gay CL. Sleep in late pregnancy predicts 

length of labor and type of delivery. Am J Obstet 

Gynecol 2004; 191: 2041-6. 

30. Zafarghandi N, Hadavand S, Davati A, Mohseni SM, 

Kimiaiimoghadam F, Torkestani F. The effects of sleep 

quality and duration in late pregnancy on labor and fetal 

outcome. J Matern Fetal Neonatal Med 2012; 25: 535-7. 

31. Li R, Zhang J, Zhou R, Liu J, Dai Z, Liu D, et al. Sleep 

disturbances during pregnancy are associated with 

cesarean delivery and preterm birth. J Matern Fetal 

Neonatal Med 2017; 30: 733-8. 

32. Teong ACA, Diong AX, Omar SZ, Tan PC. The Impact 

of Self-Reported Sleep on Caesarean Delivery in 

Women Undergoing Induction of Labour: A 

Prospective Study. Scientific Reports 2017; 7: 12339. 

33. Evans ML, Dick MJ, Clark AS. Sleep during the week 

before labor: relationships to labor outcomes. Clinical 

nursing research 1995; 4: 238-49.        

34. Beebe KR, Lee KA. Sleep disturbance in late 

pregnancy and early labor. J Perinat Neonatal Nurs 

2007; 21: 103-8. 

35. Nazarpour S. Sleep Disorders in Pregnancy and Its 

Effect on the Length of the Labor and Type of Delivery 

in Firuzabadi Hospital in Tehran in 2006. Iran Journal 

of Nursing 2007; 20: 63-73. 

36. Vadasz D, Ries V, Oertel WH. Intravenous iron sucrose 

for restless legs syndrome in pregnant women with low 

serum ferritin. Sleep medicine 2013; 14: 1214-6. 

37. Ghesquière L, Deruelle P, Ramdane Y, Garabedian C, 

Charley-Monaca C, Dalmas AF. Obstructive sleep 

apnea in obese pregnant women: A prospective study. 

PloS one 2020; 15: e0238733. 

https://extranet.who.int/rhl/topics/preconception-pregnancy-childbirth-and-postpartum-care/antenatal-care/who-recommendation-diagnosis-gestational-diabetes-pregnancy-0
https://extranet.who.int/rhl/topics/preconception-pregnancy-childbirth-and-postpartum-care/antenatal-care/who-recommendation-diagnosis-gestational-diabetes-pregnancy-0
https://extranet.who.int/rhl/topics/preconception-pregnancy-childbirth-and-postpartum-care/antenatal-care/who-recommendation-diagnosis-gestational-diabetes-pregnancy-0
https://extranet.who.int/rhl/topics/preconception-pregnancy-childbirth-and-postpartum-care/antenatal-care/who-recommendation-diagnosis-gestational-diabetes-pregnancy-0


Hajipour et al. 

60      Vol. 15, No. 1, March 2021 http://jfrh.tums.ac.ir Journal of Family and Reproductive Health  

38. Myoga M, Tsuji M, Tanaka R, Shibata E, Askew DJ, 

Aiko Y, et al. Impact of sleep duration during 

pregnancy on the risk of gestational diabetes in the 

Japan environmental and Children's study (JECS). 

BMC Pregnancy Childbirth 2019; 19: 483. 

39. Facco FL, Grobman WA, Reid KJ, Parker CB, Hunter 

SM, Silver RM, et al. Objectively measured short sleep 

duration and later sleep midpoint in pregnancy are 

associated with a higher risk of gestational diabetes. 

Am J Obstet Gynecol 2017; 217: 447.e1-.e13. 

40. Pamidi S, Pinto LM, Marc I, Benedetti A, Schwartzman 

K, Kimoff RJ. Maternal sleep-disordered breathing and 

adverse pregnancy outcomes: a systematic review and 

metaanalysis. Am J Obstet Gynecol 2014; 210:  

52.e1-52.e14. 

41. Reutrakul S, Van Cauter E. Interactions between sleep, 

circadian function, and glucose metabolism: 

implications for risk and severity of diabetes. Ann N Y 

Acad Sci 2014; 1311: 151-73. 

42. Izci-Balserak B, Pien GW. The relationship and 

potential mechanistic pathways between sleep 

disturbances and maternal hyperglycemia. Current 

diabetes reports 2014; 14: 459. 

43. Hedman C, Pohjasvaara T, Tolonen U, Suhonen-Malm 

AS, Myllylä VV. Effects of pregnancy on mothers' 

sleep. Sleep Med 2002; 3: 37-42. 

44. Mindell JA, Jacobson BJ. Sleep disturbances during 

pregnancy. J Obstet Gynecol Neonatal Nurs 2000; 29: 

590-7. 

45. Ayas NT, White DP, Al-Delaimy WK, Manson JE, 

Stampfer MJ, Speizer FE, et al. A prospective study of 

self-reported sleep duration and incident diabetes in 

women. Diabetes care 2003; 26: 380-4. 

46. Bassan H, Uliel-Sibony S, Katsav S, Farber M, Tauman 

R. Maternal Sleep Disordered Breathing and Neonatal 

Outcome. Isr Med Assoc J 2016; 18: 45-8. 

47. Owusu JT, Anderson FJ, Coleman J, Oppong S, Seffah 

JD, Aikins A, et al. Association of maternal sleep 

practices with pre-eclampsia, low birth weight, and 

stillbirth among Ghanaian women. Int J Gynaecol 

Obstet 2013; 121: 261-5.  

48. Aune D, Saugstad OD, Henriksen T, Tonstad S. 

Maternal body mass index and the risk of fetal death, 

stillbirth, and infant death: a systematic review and 

meta-analysis. JAMA 2014; 311: 1536-46. 

49. Getiye Y, Fantahun M. Factors associated with 

perinatal mortality among public health deliveries in 

Addis Ababa, Ethiopia, an unmatched case control 

study. BMC Pregnancy Childbirth 2017; 17: 245. 

 

 

Citation: Hajipour M, Soltani M, Safari-Faramani 

R, Khazaei S, Etemad K, Rahmani S, et al. Maternal 

Sleep and Related Pregnancy Outcomes: A 

Multicenter Cross-Sectional Study in 11 Provinces 

of Iran. J Fam Reprod Health 2021; 15(1): 53-60. 
 

 


