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ABSTRACT

Background: Sleep quality is a critical component of maternal health, while Sleep disturbances are common during
pregnancy and may negatively affect maternal and fetal outcomes. This study aimed to assess sleep quality among
Kurdish pregnant women across different trimesters and identify associated factors.

Methods: A prospective cohort study was conducted among pregnant women attending antenatal care in two randomly
selected primary health care centers in Erbil City. A purposive sample of 152 pregnant women was enrolled. Data were
collected at 13, 26, and 37 weeks of gestation. Data were collected on sociodemographic, obstetrical history, and Global
Sleep Assessment. Statistical analysis, including descriptive statistics, Fisher-Freeman-Halton Exact Test, and simple
linear regression, were performed using SPSS version 27.

Results: The mean age of participants was 27.30+£5.85 years. Good sleep quality was reported by 98.7% and 98.0% of
women in the first and second trimesters, respectively, but decreased significantly to 57.2% in the third trimester
(p<0.001). Sleep disturbances, including difficulty sleeping, daytime sleepiness, pain, anxiety, and restless legs, increased
significantly in the third trimester. No significant associations were observed between sleep quality and most
sociodemographic variables; however, gravida showed a significant association in late pregnancy (p<0.001).

Conclusion: the study found that most of the women experience good sleep quality across trimesters of pregnancy, while
less than half record not good sleep quality, as pregnancy progressed particularly in the 3™ trimester. Targeted
interventions addressing physical discomfort and psychological stress are essential to improve maternal sleep quality.
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factors, including stress, anxiety, and depression, can
contribute to sleep disturbances throughout pregnancy (4).
The changes in sleep patterns are a frequent complaint
during pregnancy due to multiple physical, hormonal and

INTRODUCTION
Sleep quality is essential for normal growth and
development of both the mind and body. During

pregnancy, adequate sleep is required for normal fetal
growth and development. (1). Pregnancy is characterized
by physical and physiological changes that occur to
accommodate the growing needs of the fetus and to
provide fat stores for childbirth and lactation (2).
Pregnancy hormones, including growth hormone,
prolactin,  melatonin,  cortisol,  thyroid-stimulating
hormone, and oxytocin, as well as placental hormones
such as gonadotropin, progesterone, and estradiol, can
impact the sleep cycle (3). During the first trimester,
hormonal changes, particularly an increase in progesterone
levels, can lead to daytime sleepiness and increased sleep
fragmentation. As the pregnancy progresses, physical
discomforts such as back pain, leg cramps, and frequent
urination become more prevalent, further disrupting sleep.
In addition to these physical changes, psychological

physiological changes. Many researchers believe that
anxiety is common to all pregnancies, and pregnant
women may be persistently concerned about fetal health,
care quality, and lifestyle or fear of labor pains.
Furthermore, the stress of adjusting to a new role as a
mother in first-time pregnancy may exacerbate this anxiety
and stress(5, 6). Sleep deficiency during pregnancy can
affect placental development, causing adverse events, such
as pre-eclampsia, intrauterine growth restriction and
premature delivery (7) . Previous studies indicated that
more than two-thirds of women experience changes in
sleep during pregnancy. Global prevalence of poor sleep
quality in pregnant women ranges from 15 to 96%.
Evidence suggests that sleep disorders may be associated
with complications of pregnancy, such as gestational
diabetes, gestational hypertension, preeclampsia, fetal
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growth disorders, preterm birth, and stillbirth (1). A recent
study has found that external factors such as low income,
and poor quality of life; hence contributing to poor quality
of sleep can enhance the impact of physiological changes.
Further, it was reported that increased age, advanced
education, occupational status, gestational age, and parity-
like factors also affect the sleep quality of pregnant
women. Therefore, Anxiety, stress and tension are
powerful psychological mechanisms impacting sleep
duration and quality, especially in primiparous women (8)

9).

According to the results of a longitudinal study of Saudi
women, low socioeconomic levels and lifestyle factors are
considered determinants of sleep quality throughout the
first, second, and third trimesters. Another study in
Ethiopia showed that older age, increased gestational age,
and multiparity are predictors of sleep quality in pregnant
women (10).

Although several studies have been conducted in Western
countries to assess sleep qualities and determinants during
the pregnancy period, still it is a new field for Asian
countries as well as for low and middle-income countries.
Further, none of the reported studies in the South Asian
region had compared the differences in sleep qualities and
similar results among three trimesters and neither of them
had identified associated factors for the poor quality of
sleep during each trimester (8).

Since few studies and limited data focused in assessing
sleep quality among Kurdish pregnant women, this
research sought to examine the state of sleep quality and
associated factors in Kurdish society.

MATERIALS AND METHODS

Study design and subjects

A prospective cohort study was carried out among Kurdish
pregnant women who attended antenatal care in primary
health care centers in Erbil City-Kurdistan region-Iraq.
Twenty-one primary health centers are in Erbil City which
nineteen primary health centers are provides with maternal
and child health care services (MCH). Two primary health
care centers were randomly selected according to
geographic area Mala afande from east, and Nafea akrace
from west.

Sample and sampling method

A purposive sampling of 284 pregnant women was
calculated to be included in the study, however a sample of
166 cases were selected, and 152 cases were completed
the study. Which all participants were enrolled from the
first antenatal visit for pregnancy diagnosis, and then with
follow-up assessments conducted once in each trimester.
Sample size was estimated using the general formula for
targeted population size, allowed error 5%, and using the
95% confidence interval. The sample size of each primary
health care center was according to their ratio in the
targeted population. The sample size from Mala afande
PHCC was 64 and from Nafea akrace was 88. All the
women were taken in the urban area.

Tools and method of data collection

Data collection was performed between 1% September
2024-15™ August 2025. Prior to data collection the official
permission was obtained from College of Nursing, Erbil
General Directorate of Health, and primary health care
centers for carrying out the study in Erbil City, and ethical
approval was obtained from Hawler Medical University/
College of Nursing (Dated: 13/6/2024, Ethics Approval
no.: 2417). Verbal consent was taken from the study
participants before data collection. They were informed
about the objectives of the study, and that they have the
right to withdrawal from the study anytime that they want.
Data were collected at four time points on pregnancy
diagnosis, 13 weeks, 26 week, and 37 weeks of gestation.
A specially designed questionnaire was prepared by the
researcher after extensive review of relevant literatures,
which consists of questions regarding age, level of
education for wife and husband, with socioeconomic
status, and obstetrical history which include parity, gravida
and abortion, these questions were obtained one times
which is on pregnancy diagnosis, while the other questions
like Global Sleep Assessment questions were obtained
three times on each trimester, this part consists of
questions regarding sleep quality during pregnancy, which
contains ten questions, a 4-point Likert-type frequency
scale was used (Never, Sometime, Usually, Always) to
assess sleep quality (17).

Statistical analysis

The data were analyzed using the Statistical Package for
Social Sciences (SPSS), version 27. Descriptive statistical
methods were used to summarize the data, including
frequency, percentage, mean, and standard deviation.
These methods were applied to describe the
sociodemographic characteristics, obstetrical history, and
sleep quality of pregnant women during different
trimesters of pregnancy. The results were presented in the
form of tables to provide a clear and organized overview
of the study variables.

Inferential statistical methods were used to examine the
association between sleep quality and selected
sociodemographic and obstetrical characteristics. The Chi-
Square (¥*) test was used to determine the presence of
significant associations between categorical variables.
When the expected cell frequency was less than five, the
Fisher-Freeman-Halton Exact Test was applied as an
alternative. A p-value of <0.05 was considered statistically
significant, and a p-value of < 0.001 was considered
highly significant.

RESULTS

Descriptive statistics for Socio-demographic data

The study involved a sample of 152 pregnant women. The
mean age of the participants was 27.30+5.85 years as
show in (table 1), with the largest proportion (31.6%)
falling within the 22-26 age range. Regarding educational
attainment, 46.7% of the wives and 44.7% of the husbands
had completed an institute or college education.
Approximately half of the sample (50.7%) was classified
as having a middle-score socioeconomic status.
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Table (1)] Descriptive statistics for Socio demographic data

N=152 Frequency %
Age Groups 17-21 27 17.8
22 -26 48 31.6
Mean + SD 27-31 46 30.3
27.30+5.85 32 -36 15 9.9
37+ 16 10.5
Level of Education (Wife) Illiterate 7 4.6%
Read and write only 1 0.7%
Primary school 18 11.8%
Secondary school 55 36.2%
Institute, college & above 71 46.7%
Level of Education (Husband) Illiterate 4 2.6%
Read and write only 2 1.3%
Primary school 12 7.9%
Secondary school 66 43.4%
Institute, college & above 68 44.7%
socioeconomic status low score 50 32.9
middle score 77 50.7
High score 25 16.4

Descriptive statistics for Obstetrical history
Regarding gravidity the mean of them was 2.09+1.24, the
highest percentage 66.4% of the pregnant women have 1-2

pregnancy as describe in (table 2), the mean of parity was
0.82+1.09, the highest percentage 54.6% of them have
nullipara, while the mean of abortion was 0.26+0.58 ,
which the highest percentage 80.3% have no abortion.

Table (2)] Descriptive statistics for Obstetrical history

N=152 Frequency %
Gravida 1-2 101 66.4
Mean+SD | 3-4 43 28.3
2.09+1.24 5+ 8 5.3
Para 0 83 54.6
Mean + SD 1-2 55 36.2
0.82+1.09 3+ 14 9.2
Abortion 0 122 80.3
Mean + SD 1 21 13.8
0.26+0.58 2-3 9 6.0

Difference of sleep quality
pregnancy

Several sleep-related problems increased significantly in
late pregnancy in (table 3), including difficulty sleeping,
daytime sleepiness, interference with daily activities,

during trimesters of

snoring, breathing disturbances, restless legs, pain, and
anxiety (p<0.01 for most variables). Pain and
psychological factors, particularly anxiety and worries,
were prominent contributors to poor sleep in the third
trimester.
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Table (3) Difference of Sleep quality during trimesters of pregnancy

N=152 1 trimester 2" trimester 3" trimester P-Value
(13 weeks) (26 weeks) (37 weeks) (Sig.)=?
Frequency % Frequency % Frequency %
1-Do you have difficulty Never 24 15.8% 109 71.7% 64 42.1% <0.001
falling asleep, staying Sometimes 125 82.2% 39 25.7% 81 53.3% (HS)*
asleep, or feeling poorly Usually 3 2.0% 4 2.6% 7 4.6% (3 cells (33.3%)
rested in the morning? have expected No.
less than 5)
2-Do you fall asleep Never 84 55.3% 110 72.4% 83 54.6% | 0.004 (HS)*
unintentionally or have to | Sometimes 64 42.1% 41 27.0% 66 43.4% (3 cells (33.3%)
fight to stay awake during | Usually 4 2.6% 1 0.7% 3 2.0% | have expected No
the day? less than 5)
3-Do sleep difficulties or Never 138 90.8% 131 86.2% 122 80.3% | 0.008 (HS)*
daytime sleepiness Sometimes 12 7.9% 21 13.8% 30 19.7% (3 cells (33.3%)
interfere with your daily | Usually 2 1.3% 0 0.0% 0 0.0% | have expected No
activities? less than 5)
4-Do work or other Never 85 55.9% 105 69.1% 66 43.4% <0.001
activities prevent you Sometimes 66 43.4% 47 30.9% 86 56.6% (HS)*
from getting enough Usually 1 0.7% 0 0.0% 0 0.0% (3 cells (33.3%)
sleep? have expected No.
less than 5)
5-Do you snore loudly? Never 151 99.3% 149 98.0% 36 23.7% | <0.001 (HS)
Sometimes 1 0.7% 3 2.0% 116 76.3% 2
Usually 0 0.0% 0 0.0% 0 0.0%
6-Did you hold your Never 151 99.3% 151 99.3% 80 52.6% | <0.001 (HS)
breath, have breathing Sometimes 1 0.7% 1 0.7% 72 47.4% 2
pauses, or stop breathing Usually 0 0.0% 0 0.0% 0 0.0%
in your sleep?
7-Did you have restless or Never 149 98.0% 146 96.1% 43 28.3% | <0.001 (HS)
“crawling” feelings in Sometimes 3 2.0% 6 3.9% 109 71.7% 7
your legs at night that Usually 0 0.0% 0 0.0% 0 0.0%
went away if you moved
your legs?
8-Do you have Never 152 100.0% 150 98.7% 108 71.1% | <0.001 (HS)
nightmares, or did you | Sometimes 0 0.0% 2 1.3% 44 28.9% ®
scream, walk, punch, or Usually 0 0.0% 0 0.0% 0 0.0%
kick in your sleep?
a-Pain, Never 87 57.2% 146 96.1% 14 9.2% <0.001
Sometimes 65 42.8% 5 3.3% 136 89.5% (HS)*
Usually 0 0.0% 1 0.7% 2 1.3% (3 cells (33.3%)
have expected No.
less than 5)
b-Worries, Never 33 21.7% 57 37.5% 0 0.0% | <0.001 (HS)
Sometimes 119 78.3% 93 61.2% 134 88.2% 2
Usually 0 0.0% 2 1.3% 18 11.8%
c-Medications Never 152 100.0% 152 100.0% 152 100.0% | No statistics
Sometimes 0 0.0% 0 0.0% 0 0.0% are
Usually 0 0.0% 0 0.0% 0 0.0% computed
because
Rowis a
constant.
10-Did you feel sad or Never 29 19.1% 41 27.0% 0 0.0% | <0.001 (HS)
anxious? Sometimes 123 80.9% 107 70.4% 118 77.6% 2
Usually 0 0.0% 4 2.6% 34 22.4%

L: Fisher-Freeman-Halton Exact Test, y%: Chi-Square test

Overall of Sleep quality reported poor sleep quality. Statistically significant
Sleep quality remained high during the first (98.7%) and  differences were observed across trimesters (¥2=131.872,

second trimesters (98.0%) as show in (table 4), but p<0.001).
declined markedly in the third trimester, where 42.8%

Table (4) Overall of Sleep quality

1st visit (13 2nd visit (26 3rd visit (37 Chi-Square
weeks) weeks) weeks) P-Value
Freq. % Freq. % Freq. % (Sig.)
Overall Good 150 98.7 149 98.0 87 57.2 =131.872
Sleep quality 0-0.66 <0.001
Not good 2 1.3 3 2.0 65 42.8 (HS)
0.67-1.33
Total 152 100.0 152 100.0 152 100.0
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Association between sleep quality and
sociodemographic, Obstetrical characteristics across
trimesters of pregnancy

No significant associations were found in (table 5)
between sleep quality and age, education, or

socioeconomic status. However, gravida was significantly
associated with sleep quality in the third trimester
(p<0.001).

Table (5) Association Between Sleep Quality and Selected Sociodemographic and Obstetric Characteristics atl3, 26 and

37 Weeks of Gestation
Sleep Assessment Sleep Assessment | Sleep Assessment 3¢
1% visit 2" visit visit
(13 weeks) (26 weeks) (37 weeks)
Not Good Not Good Not Good
Good Good Good
F (%) F (%) F (%) F (%) F (%) F (%)
Age (Groups) 17-21 0(0.0) | 27(17.8) | 0(0.0) | 27(17.8) 8(5.3) 19 (12.5)
22 -26 0(0.0) | 48(31.6) 1(0.7) | 473309 | 17(11.2) | 31(204)
27-31 1(0.7) | 45(29.6) 1(0.7) | 45(29.6) | 20(13.2) | 26(17.1)
32-36 1(0.7) 14 (9.2) 0(0.0) 15(9.9) 10 (6.6) 5@3.3)
37+ 0(0.0) | 16(10.5) 1(0.7) 15(9.9) 10 (6.6) 639
P-Value ™ (Sig.) 0.206® (NS) 0.723® (NS) 0.06192 (NS)
Level of [literate 0 (0.0) 7 (4.6) 0(0.0) 7 (4.6) 3(2.0) 4(2.6)
Education Read and 0 (0.0) 1(0.7) 0(0.0) 1(0.7) 0(0.0) 1(0.7)
(Wife) write only
Primary 1(0.7) | 17(11.2) 1(0.7) | 17(11.2) | 10(6.6) 8(5.3)
school
Secondary 1(0.7) | 54(35.5) 1(0.7) | 54(35.5) | 21(13.8) | 34 (22.4)
school
Institute, 0(0.0) | 71(46.7) 1(0.7) | 70 (46.1) | 31(20.4) | 40 (26.3)
college &
above
P-Value ™ (Sig.) 0.205® (NS) 0.576® (NS) 0.702® (NS)
socioeconomic low score 2(1.3) | 48(31.6) | 2(1.3) | 48(3L.6) | 23(15.1) | 27(17.8)
status middle score | 0(0.0) | 77(50.7) | 0(0.0) | 77(50.7) | 28 (18.4) | 49 (32.2)
High score 0(0.0) | 25(16.4) 1(0.7) | 24158 | 14(9.2) 11(7.2)
P-Value ™ (Sig.) 0.129® (NS) 0.157® (NS) 0.193%2 (NS)
Gravida 1-2 1(0.7) | 100 (65.8) | 2(1.3) | 99(65.1) | 35(23.0) | 66 (434
(Groups) 3-4 0(0.0) | 43(28.3) | 0(0.0) | 43(28.3) | 22(14.5) | 21 (13.8)
5+ 1(0.7) 7 (4.6) 1(0.7) 7 (4.6) 8(5.3) 0(0.0)
P-Value ™ (Sig.) 0.101® (NS) 0.169® (NS) <0.001® (HS)
Para (Groups) 0 1(0.7) | 82(53.9) 1(0.7) | 82(53.9) | 31(20.4) | 52(34.2)
1-2 1(0.7) | 54(35.5) 1(0.7) | 54(35.5 | 25(16.4) | 30(19.7)
3+ 0 (0.0) 14 (9.2) 1(0.7) 13 (8.6) 9(5.9 5@3.3)
P-Value ™9 (Sig.) 1.000® (NS) 0.296® (NS) 0.1499) (NS)

F: Fisher-Freeman-Halton Exact Test, x*: Chi-Square test

DISCUSSION

This study demonstrates a clear decline in sleep quality as
pregnancy progresses, with the third trimester being the
most affected. These findings are consistent with existing
literature, which attributes sleep disturbances to
physiological, hormonal, and psychological changes
during pregnancy. Some studies have reported the similar
findings of poor sleep quality in 3™ trimester, which
carried out in Bandar Abbas, Iran, and in Turkey (10) (11).

The high prevalence of good sleep quality in early
pregnancy may be due to fewer physical discomforts,

whereas the deterioration in late pregnancy can be
explained by increased fetal size, pain, nocturnal
discomfort, and anxiety. The significant increase in
symptoms such as restless legs, breathing disturbances,
and pain highlights the multifactorial nature of sleep
disruption. The findings support the study in the United
States revealed that 76% of pregnant women report poor
sleep quality throughout their pregnancy, with a study
carried out in Tabriz, Iran which indicates that their
findings provide evidence of a relatively high prevalence
of sleep disorders in pregnancy (3, 12). Another research
in Leipzig, Germany, longitudinally found that sleep
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problems positively predicted depressive symptoms during
the 3™ trimester (13). While another study carried out in
United Stated reported that nearly 50% of the pregnant
women had a healthy sleep profile (14).

Interestingly,  sociodemographic  factors did not
significantly influence sleep quality, suggesting that
biological and pregnancy-related factors play a more
dominant role. This study constant with research carried
out Erbil, which they found that sleep disturbance did not
significantly differ by age, education level, occupation, or
residency, and same for a study carried out in the
University of North Carolina at Chapel Hill Healthcare
System, which they found that age was not associated with
baseline sleep quality and duration (4, 15). While in
Hamadan, Iran another research found a logistic regression
relationship between sleep quality and sociodemographic
factors (6). However, the association with primigravida in
late pregnancy indicates that reproductive history may
influence maternal adaptation to pregnancy-related
changes. This is similar to a study done in Kolar District,
Karnataka, India, which they indicate that primigravida
women were less likely to experience sleep issues
compared to multigravida women (16).

While this study provides valuable insights into sleep
quality among pregnant women in Erbil, several
limitations should be acknowledged. Addressing these
limitations in future research could further enhance the
understanding of sleep issues during pregnancy in this
population. Future research should consider employing
longitudinal designs and objective sleep measures, such as
actigraphy, to further explore the dynamics of sleep
disturbances throughout pregnancy. Moreover, these
findings emphasize the importance of routine screening for
sleep problems during antenatal care, especially in the
third trimester to provide a more comprehensive
understanding of the implications of this issue.

CONCLUSION

Sleep quality show good across all trimesters,
approximately half of the women in third trimester
indicate good sleep quality, regarding the others who show
not good in sleep quality, they significantly worsen during
pregnancy, particularly in the third trimester. The increase
in physical discomfort and psychological stress plays a
major role in this decline. Healthcare providers should
incorporate sleep assessment into routine antenatal care
and provide appropriate interventions to improve maternal
well-being and pregnancy outcomes.
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