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Abstract

Background: Sleep disorder is one of the most common complaints of pregnancy that can lead to maternal and fetal complications.
Objectives: The main purpose of this study is to investigate the correlation between sleep disorders of pregnancy and abortion.
Methods: This study is conducted using a case-control method on 218 women in the age range of 18 - 35 years old with singleton-
pregnancy passing their first or second pregnancy in Ahvaz, Iran. Continuous sampling was conducted on the basis of characteris-
tics of the research unit. The case group (n = 109) included women hospitalized because of an abortion, and the control group (n
= 109) consists of pregnant women above 22 weeks, who were referred to healthcare centers to get pregnancy cares. The data col-
lection was done using a demographic questionnaire and pittsburgh sleep quality index (PSQI). Data analysis was performed using
SPSS-22 and t-test for quantitative variables and Chi-Square for qualitative variables.
Results: Obtained results from the study showed that there is a significant relationship between abortion and sleep duration (P =
0.000), subjective sleep quality (P = 0.000), sleep latency (P = 0.000), habitual sleep efficiency (P = 0.000), sleep disturbances (P =
0.000), daytime dysfunction (P = 0.000), and total valued of sleep disorder (P = 0.000). However, the correlation was insignificant
in case of use of sleeping medication (P = 0.233).
Conclusions: According to the obtained results, there is a significant correlation between sleep disorder and abortion. Therefore,
training sleep health and suitable consultations during pregnancy would be effective in field of preventing abortion and with the
aim of achieving to safe pregnancy.
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1. Background

Although the level of need to sleep varies according
to age and sex of individuals, National Sleep Foundation
recommends 7 to 8 hours sleep per day for adults (1). In
Maslow’s Hierarchy of Needs, sleep is one of the most fun-
damental needs of a human that can lead to reduction
of stress, enhancement of power, and concentration of
daily activities in addition to preserve mental and physical
health (2).

Chronic sleep disorder refers to cases were patients
complain about one or more problem such as Insomnia,
frequent waking during the night, increased sleepiness
during the day, or unusual movements and sensations dur-
ing sleep (3). At the human societies, sleep disorder has a
prevalence of about 30% (4). According to the investiga-
tions, more than 6 million people in Iran suffer from sleep
disorders (5). On the other hand, sleep disorders in women
is 2 times more than men (6). In 2004, a general surgeon in
America found that sleep disorders, sleep deprivation, and
sleepiness affects as great as 70 million Americans, result-

ing in an annual loss of $16 billion dollars for health care
costs and $50 billion dollars for loss of productivity (7).

Factors such as weight gain, increased age, job, and
physical and mental health can interfere in occurrence of
sleep disorders (8). One of the most common factors affect-
ing sleep disorders that a few studies are conducted about
it is pregnancy (6). Such a disorder can be due to physio-
logical, hormonal, vascular, and metabolic changes. 49%
of women suffer from insomnia during pregnancy (5). Re-
cently, the National Sleep Foundation reported in a poll
that more than 71% of women, reported that their sleep
during pregnancy is different from any other time, how-
ever, about which aspects of their sleep had changed, any
explanation hadn’t been reported (1). In general, about
2 thirds of pregnant women have abnormal sleep pat-
tern (9). Experimental studies show that 25% of women
in the first trimester of pregnancy and about 75% in the
third quarter significantly suffer from sleep disorders (9,
10). While growth of sleep disorders during pregnancy
has been proven (10-12), our current knowledge severely is
based on a handful of reports (13).
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Lack of sleep is a known impact in hormonal cycles
of women including estrogen, progesterone, Luteinizing
hormone, follicle stimulating hormone, and prolactin.
Hence, sleep disorder may have negative effects on the
health of women, especially during pregnancy (14). Sleep
interruption has negative effects on pulsatile release of
LH. As a result, it can affect pregnancy (15). Changes in
sleeping pattern like those with job shifts can result in ir-
regular menstruation and intensification of fertility prob-
lems (16). Among women with sleep-disordered breath-
ing (SDB), those with obstructive sleep apnea (OSA) expe-
rience intermittent hypoxemia, which can lead to inflam-
mation, oxidative stress and excess sympathetic activation.
The increased oxidative stress may also contribute to en-
dothelial dysfunction and the presence of increased pro-
inflammatory cytokines such as C-reactive protein (CRP),
interleukin-6 (IL-6), and tumor necrosis factor (TNF) α, all
of which have been linked to adverse pregnancy outcomes
(17). Moreover, the studies have shown that chronic depri-
vation of sleeping can enhance immune response and level
of inflammatory factors such as interleukin (IL-1), IL-2, IL-6,
IL-10, INF-α and C-reactive protein (CRP) considerably (18-
22). OSA with reduction of leptin level can lead to disorder
in blood sugar control. All mentioned factors are related
to gestational diabetes, preeclampsia and finally, termina-
tion of pregnancy (17, 23-26).

Abortion is a common problem during pregnancy and
about 12% of pregnancies would be ultimately ended by
abortion. However, the voluntary cases are not counted
in these statistics (27). The Centers for Disease Control
(CDC) in the U.S and world health organization (WHO) have
defined abortion as termination of pregnancy before 20
weeks of birth of a child with weight below 500 gr (23, 28).
More than 80% of abortions in the first 12 months are re-
sulted from accidents and mostly as a result of chromoso-
mal abnormalities (29). By 2011, in 49 districts of states of
Colombia, New York, California, Maryland, and New Hamp-
shire, 730,322 abortions are reported to CDC, so that the
level of abortion in these regions is equal to 13.9 per 1000
women in the age range of 15 - 44 years old and 219 abor-
tions per 1000 healthy childbirths (30). In Nigeria, 10% of
women have experienced 1 abortion during their life, so
that 760,000 abortions are reported in this country per
year (31). According to statistics presented by the min-
istry of health and medical education in Iran, annually 80
000 abortions (200 cases per day) are being occurred (32).
Prevalence of abortion in Qom province by 2001 has been
equal to 28.8% and this value has been about 65 cases per
1000 patients during 1002 - 2001 in Kermanshah Province
(33, 34).

The main immunologic factors result in abortion in-
clude high level of cytokines, interferon (INF), TNF-α, IL-1,

IL-2, IL-3, IL-10 and C-reactive Protein (CRP), natural killer
cell (NK), Anti-Phospholipid Antibodies (APA), antinuclear
antibodies (ANA) or low level of IL-4, IL-5, IL-15, and Luteal
insufficiency. In fact, during a normal pregnancy, level of
T-helper cells (TH2) is higher than TH1 in endometrial and
decidua. Increase in ration of TH1 cells (production of cy-
tokines IL-2, TNF and INF-γ that are harmful for fetus) com-
pared to cells (production of cytokines of Il-4, IL-5, IL-15 and
LIF that are useful for fetus) can increase cytokine against
fetus or lack of suitable stimulation of proliferation and
differentiation of trophoblast and can finally lead to lack
of implantation and abortion (35).

In a study conducted by Baker et al. (2010), with the aim
of investigating boarding rhythm of sleep and menstrua-
tion, the results showed that change in boarding rhythm
of sleep and hormonal secretion in menstruation cycle can
affect stability of internal space of uterus for implantation
and growth of fetus (16).

Recent studies have demonstrated that Apnea Hy-
ponea index (AHI) and body mass index (BMI) are signif-
icant predictor factors for number of the abortions. In
other words, obtained data shows the correlation between
sleep-disordered breathing (SDB) and abortion (36). More-
over, Louis et al. showed that obstructive sleep apnea dur-
ing pregnancy can lead to risk of preeclampsia, preterm
birth, and material complications (37). It has been demon-
strated in studies that sleep disorders symptoms are more
prevalent during pregnancy and the symptoms can be
along with increased probability of preterm birth, dia-
betes, preeclampsia, and low Apgar score (38).

According to the need for further studies in field of
sleep disorders during pregnancy and its impact on result
of pregnancy and high prevalence of spontaneous abor-
tion, necessity of paying attention to correlation between
pregnancy sleep disorders and abortion is tangible. Hence,
this study has been conducted with the aim of investigat-
ing the correlation between sleep disorders during preg-
nancy and abortion.

The main purpose of this study is to investigate the
correlation between sleep disorders during pregnancy and
abortion.

2. Methods

This study is a case-control research. Sampling done in
the Gyn ward in teaching hospital, specialty, governmental
and referral Imam Khomeini, Razi and selected health cen-
ter of Ahvaz. The study was approved by the ethics commit-
tee of Ahvaz Jondishapur University of Medical Sciences in
February 2016 (IR.AJUMS.REC.1394.642). After getting per-
mission from the hospital and selected healthcare centers
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and gave explanation of the purposes of the study to au-
thorities and research units, sampling was performed con-
tinuously. Sample size is equal to 218 people divided to case
and control groups. The inclusion conditions included sin-
gleton pregnancy, first and second pregnancy, age of 18 -
30 years old and BMI of 19.8 - 25 and exclusion criteria in-
cluded chronic diseases of mother (Diabetes mellitus, hy-
pertension, kidney disease and cardiovascular disease), ad-
diction to drugs, alcohol and smoking and having experi-
ence of abortion. Case group (n = 109) included all women
with inclusion conditions who were hospitalized in hos-
pital because of abortion and control group (n = 109) in-
cluded pregnant women with pregnancy over 22 weeks re-
ferred to healthcare centers to get pregnancy care. The 2
groups were matched for age, parity, and BMI.

After sufficient explanation of the procedure to the pa-
tients and ensuring them in terms of secrecy of private in-
formation, written consent was received. The author ful-
filled demographic information scale and PSQI scale for
each sample according to their statements. Demographic
scale included personal information such as age, educa-
tion level, and job, number of gravidity, and number of
parity, history of infertility, history of abortion, family in-
come level, and BMI. PSQI scale included 7 domains includ-
ing sleep duration, sleep latency, subjective sleep quality,
habitual sleeping medication and daytime dysfunction,
which were investigated respectively. The score of each
component is from 0 (without disorder) to 3 (severe disor-
der). The total score of each domain is obtained based on
addition of scores of the domain. The range of scores was
to 0 - 21 and the total score of 5 and higher scores indicated
considerable sleep disorder. Philips et al. confirm validity
and reliability of PSQI by 2001 (8). In Iran, the validity and
reliability of the scale are tested by another study (2007)
and proved that the scale has reliability to 83% and validity
to 85% (3). Data analysis is done using SPSS-22 and t-test for
quantitative variables and chi-square for qualitative vari-
ables.

3. Results

In this study, 109 women were placed in the case group
and 109 women in the control group. Obtained results
from the study showed that the mean age range in the case
group is equal to 28.89 (SD = 5.35) and in control group, the
value is equal to 28.96 (SD = 4.86). Details of demographic
and gynecology information in the studied groups are re-
spectively presented in Tables 1 and 2.

Obtained results show that there is significant correla-
tion between abortion and sleep duration (P = 0.000) sub-
jective sleep quality (P = 0.000), sleep latency (P = 0.000),
habitual sleep efficiency (P = 0.000), sleep disturbances (P

= 0.000), daytime dysfunction (P = 0.000), and total val-
ued of sleep disorder (P = 0.000). However, the correlation
was insignificant in case of use of sleeping medication (P =
0.233) (Table 3).

4. Discussion

According to the obtained results from this study, the
mean age range of women in case group is equal to 28.89
± 5.35 and it is equal to 28.96 ± 4.86 in the control group.
In the study of Khlil, this factor was in a significant corre-
lation with abortion (P < 0.001) (39). Espiritu has found in
a study that sufficient sleep is decreased with the increase
in age (40). Therefore, people in low mean age range have
been selected for the study. Aaron has introduced weight
gain of mother as a disrupting factor affecting sleep qual-
ity (41). On the other hand, Nasser et al. have also intro-
duced high BMI as an important factor affecting abortion
that should be controlled (42). Therefore, in this study, all
samples were in normal weight range in terms of BMI. Ac-
cording to other effective factors such as age of spouse and
number of previous deliveries, the 2 groups were synchro-
nized.

In this study, significant correlation is obtained be-
tween sleep insufficiency and abortion (P = 0.000) and
Obrien has also found that there is a significant correla-
tion between sleep insufficiency and stillbirth (43). Accord-
ing to PSQI, habitual snoring and breathing disorders can
result in sleep disorder in individuals, and according to
Obrien, the breathing disorder can lead to stillbirth. In this
study, significant correlation was observed between sleep
disorder and abortion (P = 0.000) (43).

In recent years, sleep duration has been reduced
sharply, which it is associated with increased prevalence
of obesity. Chronic sleep restriction, such as self-imposed
short sleep duration, through impact on neuroendocrine
functions plays a central role in pathophysiology of over-
weight and obesity. Chronic sleep disorders including
short sleep duration and sleep fragmentation indepen-
dent of weight and poor glycemic control is a major fac-
tor in determining metabolic health (43, 44). Pathogenesis
process of illness is most likely due to abnormal implanta-
tion and abnormal development vessels of the placenta in
early periods of pregnancy that this process leads to oxida-
tive stress and inflammation and followed by the release
of antiangiogenic agents and widespread disruption of en-
dothelial function. In general, sleep disorders, including
poor sleep quality in early pregnancy will have a negative
impact on implantation (45).

Maternal sleep disorders, as an important factor for ad-
verse pregnancy outcomes, are emerging (43). Low sleep
quality, reduced sleep duration, and continuity and sleep
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Table 1. Demographic Information of Studied Groups

Variable Case, N = 109 Control, N = 109 P Value

Age, y 28.89 ± 5.35 28.96 ± 4.86 0.9

Age of husband, y 34.07 ± 6.36 32.92 ± 6.84 0.1

BMI 22.16 ± 1.36 21.87 ± 1.56 0.1

Family income, Rialsa 14431192 ± 8738343 14899082 ± 8854738 0.6

Education 0.08

High school 40 (36.7) 32 (29.4)

Diploma 44 (40.4) 37 (33.9)

University education 25 (22.9) 40 (36.7)

Job 0.06

Working 16 (14.7) 27 (24.8)

Housewife 93 (85.3) 82 (75.2)

Abbreviation: BMI, Body Mass Index.
aOne U.S. dollar is equal to 34,000 - 35,000 Rials at the time of data collection.

Table 2. Obstetric Information of Studied Groups

Variable Case, N = 109 Control, N = 109 P Value

Contraceptive method 0.1

Tab 34 (31.2) 22 (20.2)

AMP/IUD 4 (3.7) 5 (4.6)

Candom 13 (11.9) 23 (21.1)

withdrawal 48 (44) 54 (49.5)

Unprotected 10 (9.2) 5 (4.6)

History of infertility 0.7

Yes 4 (3.7) 3 (2.8)

No 105 (96.3) 106 (97.2)

Parity 0.72 ± 0.5 0.77 ± 0.44 0.4

Number of stillbirths 1.2 ± 0.44 1 ± 0 0.4

disordered breathing can lead to creation of proinflamma-
tory factors, cytokines, IL-6, TNF-α (21, 46-48) and the acute
phase protein, CRP (20, 49, 50). Inflammation is a part of
the pathogenesis and is considered as one of the adverse
pregnancy outcomes (51-54). CRP, IL-6 and TNF-α are in-
creased with preeclampsia, (55-58), intrauterine growth re-
striction (IUGR) (51, 52, 59), and preterm labor/birth (60-
63). These factors can lead to preterm birth according to
Dudeley, Hosist et al., Menon et al., and Vogel et al., (60-63).
According to Bartha et al., Holcberg et al., and Laskowska et
al., this factor can lead to Intrauterine Growth Retardation
(IUGR) (51, 52, 59) and according to Afshari et al., Dekker et
al., and Hayashi et al., it can lead to preeclampsia (55-58). At

the present study, subjective sleep quality is in significant
correlation with abortion (P = 0.000).

According to results of the study, there was a signifi-
cant statistical correlation between abortion and sleep la-
tency (P = 0.000), habitual sleep efficiency (P = 0.000),
and daytime dysfunction (P = 0.000). According to the ob-
tained results from this study, no significant correlation
was found between the use of sleeping medication and
abortion (P = 0.233). Mothers claimed that the reason for
this issue is fear of complications of the medication on fe-
tus.

This study showed that there is a significant correla-
tion between sleep disorder and abortion (P = 0.000) and
in regard with confirmation of this finding, sleep disor-
dered breathing is a factor leading to sleep disorder and
AHI is one main factor in field of diagnosing sleep disor-
dered breathing according to PSQI. Lee et al. introduced
AHI as a predicting factor for number of aborted fetus (P
= 0.002) (36). Moreover, in study done by Louis et al., it
was demonstrated that sleep apnea can lead to beginning
of spontaneous labor and membrane rupture (37). Numer-
ous studies were done on the effects of sleep on complica-
tions of pregnancy and preeclampsia and gestational di-
abetes while the impact of these factors on abortion was
not demonstrated, so this study can be considered as a new
work in this field that according to our knowledge in this
field that in this study, it was shown for the first time that
in the study population is the relationship between sleep
disorders during pregnancy and abortion. The disadvan-
tage of this study was to evaluate the relationship is a cross-
sectional and for further research assessing sleep disorders
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Table 3. The Correlation Between Sleep Quality and Abortion in Studied Groups

Variable subjective
Sleep Quality

Sleep Latency Sleep Duration Habitual Sleep
Efficiency

Sleep
Disturbances

Use of Sleeping
Medication

Daytime
Dysfunction

Total Score

P Value 0.000 0.001 0.000 0.000 0.000 0.233 0.000 0.000

abortion utilizes the prospective cohort method is recom-
mended.

4.1. Conclusion

According to the obtained results and common com-
plications of pregnancy, it is suggested to pay more atten-
tion to sleep health during pregnancy and training women
in this field by health caregivers. Moreover, systematic
planning in this field of cares during pregnancy by Min-
istry of Health and announcement of the plans to relevant
departments is required.
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