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Introduction: Pregnant women often report poor sleep quality and increased sleep disturbances, especially in the second and third
trimesters. Studies showed inconsistent prevalence of poor sleep quality among pregnant women, with unclear predictive factors.
Furthermore, physical, psychological, and socioeconomic factors may negatively affect sleep in pregnant women.

Purpose: The study aims to explore sleep quality and to identify possible physical, psychological, and socioeconomic predictors of
poor sleep quality among pregnant women.

Patients and Methods: The cross-sectional study was conducted from July 2021 to January 2022. Pregnant women in their second
and third trimesters were recruited during their regular visits to the gynecology and obstetrics clinics and hospitals in northern Jordan.
Using convenience sampling, two hundred six participants completed questions about sociodemographics, pregnancy, and women’s
health history using the interviewer-administered method. Additionally, participants completed the Pittsburgh Sleep Quality Index
(PSQI), Pregnant Physical Activity Questionnaire (PPAQ), and Hospital Anxiety and Depression Scale (HADS). Descriptive statistics
were used to analyze sleep quality, and a multivariable linear regression model was used to identify significant predictors of the PSQI
total score.

Results: 206 pregnant women participated: 23.3% in the second trimester and 73.3% in the third, with a mean age of 30.6 years.
76.6% of pregnant women reported poor sleep quality (PSQI total score >5). The results showed that increased age (B= 0.125, 95% CI
[0.042 - 0.208], p< 0.003), Low educational level (high school or lower vs higher education) (B= 1.097, 95% CI= [0.033-2.161], p=
0.043), having leg cramps (B= 1.578, 95% CI [0.627-2.529], p< 0.001), anemia during pregnancy (B= 1.311, 95% CI [0.131-2.492],
p= 0.030), and increased anxiety (B= 0.355, 95% CI [0.258 - 0.452], p< 0.001) are significant predictors poor sleep quality.
Conclusion: Poor sleep is highly prevalent among pregnant women due to factors such as age, education, anxiety, and medical
conditions. Clinicians should consider this high prevalence and the possible associated factors in assessing and managing sleep quality
to improve pregnant women'’s health and quality of life.
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Introduction

Sleep quality refers to an individual’s satisfaction with sleep aspects such as efficiency, latency, duration, and wake after
sleep onset,' while also encompassing both subjective perceptions (eg, self-reported satisfaction) and objective measure-
ments (eg, actigraphy or polysomnography-derived metrics like total sleep time and arousal frequency).” Sleep plays
a crucial role in various body systems functioning, including the reproductive, cardiovascular, immune, endocrine, and
nervous systems. Adequate sleep is essential for maintaining these systems’ health and efficiency.* Furthermore, good
sleep quality is strongly associated with enhanced cognitive functions and mental well-being, contributing significantly to
overall mental health.” In contrast, poor sleep quality increases the risk of type 2 Diabetes Mellitus, muscle weakness,

obesity, cardiovascular disease, stroke, cancer, neurodegenerative disorders, Alzheimer’s disease, and depression.
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A variety of factors can influence poor sleep quality in pregnant women. A systematic review indicates that lower
physical activity is linked to worse sleep throughout pregnancy.” Studies suggest that older age, multiple pregnancies,
stress, and depression double the likelihood of sleep disturbances.® Other research points to caffeine, domestic violence,
and prenatal depression as contributing factors.” In southern China, fear of childbirth, psychological distress, and low
mental resilience are identified as significant influences.® Additionally, exposure to second-hand smoke and alcohol
consumption are associated with poor sleep quality.”'® These findings highlight the need for further investigation into
sociodemographic, clinical, lifestyle, and psychological predictors of sleep quality in this population.

Women often experience increased sleep disturbances, particularly during pregnancy.'' The estimated prevalence of
poor sleep quality among pregnant women worldwide ranges between 17% and 84%.%'%'* This broad prevalence reflects
methodological variations, including differing assessment tools, population characteristics (eg, trimester, culture), and
study designs."* Throughout the pregnancy, various physiological factors can contribute to poor sleep quality.'® Sleep
quality decreases significantly in the second trimester and even more in the third trimester.'*'® This can be explained by
the fluctuations in progesterone and prolactin levels that increase the sleep disturbances experienced during pregnancy.'”
Also, uterine contractions, urinary frequency, fetal movements, rhinitis, and nasal congestion can contribute to poor sleep
quality in the second trimester.'” In the third trimester, sleeping position, leg cramps, heartburn, and orthopnea reduce
sleep quality.'> Finally, general changes during pregnancy can affect sleep quality, including diaphragmatic elevation,
decreased respiration, bladder dilation, thermal dysregulation, gastrointestinal complaints, and weight gain.'

Poor sleep quality is associated with increasing risk of developing common pregnancy-related complications,
including preeclampsia, gestational diabetes, depression, premature birth, increased risk of cesarean section, abnormal
labor duration, and intrauterine growth restriction.'®!” A recent systematic review synthesizes evidence linking poor
prenatal maternal sleep health (eg, disrupted sleep timing, sleep disorders, daytime sleepiness) to adverse offspring
outcomes beyond birth, including poorer infant sleep, higher body mass index, physical health conditions (eg, hospita-
lizations), developmental delays, behavioral problems, and differences in brain structure/function.'® These findings align
with earlier studies showing prenatal sleep disturbances increase the risks of preterm birth and lower birth weight.'

Few studies have explored sleep quality among pregnant women globally and in the Middle East. Additionally,
limited research has comprehensively investigated socioeconomic, clinical, lifestyle, and psychological factors as
predictors of sleep quality, highlighting the need for further investigation. This study aims to explore sleep quality
patterns and identify predictors of poor sleep quality among pregnant women. It will use multivariate analysis to examine
potential predictors, including sociodemographic characteristics, lifestyle behaviors, physical activity, obstetric history,
pre-pregnancy and antenatal clinical parameters, and mental health indicators. The study may provide critical insights
into the multifaceted influences on sleep quality during pregnancy, potentially improving health outcomes for both
mothers and their future children.

Materials and Methods

Research Design
This cross-sectional study, conducted between July 2021 and January 2022, used a single time point measurement to
explore sleep quality patterns and investigate the associated factors of poor sleep quality among pregnant women.

Recruitment and Setting
Participants were recruited from pregnant women who routinely visited the Obstetrics and Gynecology clinics at King
Abdullah University Hospital, Ministry of Health-affiliated hospitals, and private clinics in Northern Jordan. We used
convenience sampling methods to select participants.

The researcher encountered potential participants while waiting for appointments to assess their eligibility for the
study.

To be eligible for inclusion in the study, participants had to be pregnant women in the second or third trimester, aged
between 18 and 49 years, and capable of reading, understanding, and completing questionnaires in Arabic. The study
excluded pregnant women experiencing medical conditions requiring bed rest as the physician prescribes.

1286 https: International Journal of Women’s Health 2025:17



Alasmer et al

A prior sample size calculation was performed using G*Power version 3.° The calculation determined that
a minimum sample size of 199 pregnant women was required. This was based on an F-test for linear multiple regression
with a fixed model, an anticipated R? deviation from zero, an effect size of 0.15, a significance level (o) of 0.05, a power
of 0.95, and the inclusion of 15 potential predictors.

Data Collection

A multi-questionnaire, interviewer’s administered approach was used to collect information about each participant,
including participant questionnaires and standard questionnaires, such as the Pregnant Physical Activity Questionnaire
(PPAQ), Pittsburgh Sleep Quality Index (PSQI) and Hospital Anxiety and Depression Scale (HADS).

The participant questionnaire involved three sections covering the history of sociodemographics, women’s health, and
pregnancy. The sociodemographic section included questions regarding the participant’s age, residency, educational level,
occupation, monthly income, household size, and transportation (personal vehicle vs public transportation). The women’s
health section covered questions about an individual’s medical history, height, and weight before and during pregnancy.
Lastly, the pregnancy history section covered past pregnancies and births.

The Pittsburgh Sleep Quality Index (PSQI) is a self-evaluating questionnaire used to assess the quality of sleep and
sleep disturbances for one month.” It consists of 19 questions evaluating the following seven components: subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, sleep medication use, and
daytime dysfunction. Each component was evaluated on a scale from 0-3, with a higher score indicating a higher
dysfunction.” The seven components combined to produce a global score indicating overall sleep quality ranging from
0-21. A score greater than five typically signifies poor sleep quality.” The PSQI has been validated in various
populations, showing good reliability and validity. PSQI is a valid and reliable tool for assessing sleep quality in
Arabic.?"*

The Pregnancy Physical Activity Questionnaire (PPAQ) is a valid self-evaluation questionnaire that detects women’s
physical activity levels during pregnancy.”> By PPAQ, pregnant women were asked to record the total time spent on 32
varied activities, including eight sports or exercises, three transportation activities, five occupational, three inactivity, and
thirteen caregiving/household activities. For each activity, the participant was asked to choose the category that aligns
with the duration level for each activity per day or week in the present trimester. Each participant estimated the number
of hours that they spent on each specific activity per day/week (based on the question required) for the last three months.
The weekly energy expenditure average was calculated by the metabolic equivalent (1 MET is the metabolic equivalent
of resting energy in the body) for hours per week MET.h/wk units.”> The Arabic PPAQ version showed a high construct
validity and excellent reliability (>0.89).%*

The Hospital Anxiety and Depression Scale (HADS) is a standard outcome measure used in clinical and research
settings for assessing anxiety and depression levels in non-psychiatric populations.>~° HADS is a 14-item scale that is
divided into two categories. The anxiety subscale comprises the first seven items, while the depression subscale
comprises the subsequent seven items. Each item on the Likert-type scale ranges from 0 to 3. Consequently, the total
score for each subscale ranges from 0 to 21, with higher scores indicating more severe symptoms.>’ Furthermore, Studies
demonstrated the validity and reliability of the Arabic version of the HADS questionnaire.”

Data Analysis

The data was analyzed using descriptive statistics, which include proportions, means and standard deviations.
Univariable linear regression models were conducted to identify potential predictors for the PSQI total score, and
p<0.15 was set for inclusion in the multivariable linear regression model. We assessed the assumptions of the multi-
variable linear regression, including linearity, independence, normality, homoscedasticity, and multicollinearity. Scatter
and residual plots confirmed a linear relationship between the dependent and independent variables. The residuals
appeared normally distributed, and the variability of the residuals was consistent across all levels of the independent
variables (no evidence of heteroscedasticity). The variance inflation factor (VIF) was less than 10, indicating no
significant multicollinearity among the predictors. The final model was constructed using potential predictors, with
PSQI total score as the dependent variable and other potential predictors as the independent variables. A higher OSQI
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total score indicates lower sleep quality. Backward and forward selection methods were used to identify the most
appropriate model for the data. A cut-off point for predictor significance was set at p<0.05. The analysis was performed
using IBM SPSS Statistics 29.0.

Ethical Consideration

This study was approved by the Institutional Review Board of Jordan University of Science and Technology (IRB approval
number: 55/136/2020), and all the study procedures were conducted following the Helsinki Declaration. The mechanism of
the study was fully clarified to the possible participants before entering the study. Individual involvement was voluntary, as
they could retreat whenever they wanted, without any potential consequences for the quality of the health care service they
were obtaining. The researcher explained the study’s purpose, obtained consent, explained that participation is voluntary, and
assured the confidentiality of collected data. Additionally, the research assistant was always available for each participant in
case any explanations were needed. All participants signed informed consent before enrollment.

Results

Demographic, Clinical and Lifestyle Characteristics

A total of 206 pregnant women completed the study: 23.3% were in the second trimester, and 73.3% were in the third-
trimester stage. The mean age was 30.6 (+5.2) years. Half of the participants live in urban areas (50%), while 36.9% of
the residents live in shared accommodations. The educational level varied, as 21.4% of the participants had a high school
diploma or lower, 68.4% held an undergraduate degree, and 10.2% held a postgraduate degree. 68.4% of the participants
did not work. Only a third of the participants (31.1%) used public transportation. Notably, only 2.9% of the pregnant
women were smoking, while nearly all participants (99.5%) were not alcohol consumers. Common clinical conditions

before and during pregnancy and the results of the standardized questionnaires are summarized in Table 1.

Table I The Pregnant Women’s Demographic, Clinical and Lifestyle Characteristics Participated in

the Study
Variables Mean (£SD) or n (%)
Total (n) 206 (100%)
Age (years) 30.67 (5.28)
BMI before pregnancy 25.93 (5.40)
BMI during pregnancy 29.20 (5.52)
Living area Urban 103 (50.0%)
Suburban/ rural 103 (50.0%)
Residency Independent accommodation 130 (63.1%)
Shared accommodation 76 (36.9%)
Education High school 44 (21.4%)
Undergraduate 141 (68.4%)
Postgraduate 21 (10.2%)
Employment status Unemployed 141 (68.4%)
Employed 65 (31.6%)
(Continued)
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Table | (Continued).

Variables Mean (SD) or n (%)
Income Low <500 JD 113 (54.9%)

High >500 JD 93 (45.1%)
Transportation Use public transportation 64 (31.1%)

Own transportation

142 (68.9%)

Smoking No 200 (97.1%)
Yes 6 (2.9%)
Alcohol No 205 (99.5%)
Yes 1(0.5%)
Before the Pregnancy
Cardiovascular Disease No 202 (98.1%)
Yes 4 (1.9%)
Thyroid No 192 (93.2%)
Yes 14 (6.8%)
Hypotension No 200 (97.1%)
Yes 6 (2.9%)
Hypertension No 201 (97.6%)
Yes 5 (2.4%)
Asthma No 201 (97.6%)
Yes 5 (2.4%)
Blood disease No 204 (99.0%)
Yes 2 (1.0%)
Diabetes Mellitus No 199 (96.6%)
Yes 7 (3.4%)

During the Pregnancy

Body mass index

29.204 (5.519)

Pregnancy stage Stage 2 (14-26 weeks) 55(26.7%)
Stage 3 (27-40 weeks) 151 (73.3%)
Gestational period (weeks) 28.80 (7.09)
Number of deliveries 1.87 (1.477)
The period between pregnancies (months) 22.16 (23.84)
Hypotension No 187 (90.8%)
Yes 19 (9.2%)
(Continued)
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Table | (Continued).

Variables Mean (£SD) or n (%)
Hypertension No 196 (95.1%)
Yes 10 (4.9%)
Diabetes Mellitus No 186 (90.3%)
Yes 20 (9.7%)
Anemia No 174 (84.5%)
Yes 32 (15.5%)
Yes 2 (1.0%)
Urinary Tract Infection No 129 (62.6%)
Yes 77 (37.4%)
Yes 8 (3.9%)
Leg Cramps No 147 (71.4%)
Yes 59 (28.6%)
HADS Depression 7.94 (£3.27)
HADS Anxiety 9.52 (+4.43)
PPAQ total activity 232.5 (£134.99)

Abbreviations: BMI, Body mass index; HADS, Hospital Anxiety and Depression Scale; PPAQ, Pregnancy Physical Activity
Questionnaire; SD, Standard Deviation.

Sleep Characteristics

The mean PSQI total score was 8.53 (£3.671), with 76.7% of the participants having poor sleep quality. In the subjective
rating of global sleep quality, 41.7% of participants reported poor sleep, while 58.3% reported good sleep quality.
Meanwhile, 17.5%, 61.7%, and 20.4% of the participants reported high, moderate, and low sleep disturbances consecu-
tively. Further information about the sleep quality components is summarized in Table 2.

Table 2 Participants’ Sleep Characteristics According to Self-Reported
Pittsburgh Sleep Quality Index

Variables N (%)

Pittsburgh Sleep Quality Total Score (Mean, SD) 8.53 (3.671)

Global Poor Sleep Quality Good sleep quality 48 (23.3%)
Poor Sleep 158 (76.7%)

Subjective sleep quality Good 59 (28.6%)

Fairly good 61 (29.6%)

Fairly poor 60 (29.1%)

Poor 26 (12.6%)

Sleep latency >5 135 (65.4%)

<5 71 (34.6%)
(Continued)
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Table 2 (Continued).

Variables N (%)
Minutes to sleep <I5 minutes 43 (20.9%)
16-30 minutes 53 (25.7%)
31-60 minutes 79 (38.3%)
<60 minutes 31 (15.0%)
Sleep duration <6 hours 79 (38.3%)
>6 hours 127 (61.7%)
Habitual sleep efficiency Greater than 85% 114 (55.3%)
75%—85% 35 (17%)
65%—74.9% 24 (11.7%)
> 65% 33 (16.0%)
Sleep disturbance 0 I (0.5%)
1-9 42 (20.4%)
10-18 127 (61.7%)
19-27 36 (17.5%)
Sleep medications Not during the past month 56 (27.2%)
Less than once a week 107 (51.9%)
Once or twice a week 26 (12.6%)
Three or more times a week 17 (8.3%)
Day time dysfunction 0 96 (46.6%)
1-2 66 (32%)
34 36 (17.5%)
5-6 8 (3.9%)

Abbreviation: SD, Standard deviation.

Regression Analysis

Univariable regression analysis results showed that multiple factors were potential predictors of sleep quality (Table 3)
and were entered into the multivariable regression model. The overall linear regression model was significant (F (5, 205)
=17.320, p >0.001). According to the multivariable linear regression results (Table 4), poor sleep quality is significantly
associated with increased age (B= 0.125, CI 95% = 0.042—0.208, p < 0.003), high school education in comparison to the
other higher education (undergraduate or postgraduate) (B= 1.097, CI 95%= 0.033-2.161 p < 0.043), having leg cramps
(B= 1.578, CI 95%= 0.627-2.529, p < 0.001), having anemia during pregnancy (B= 1.311, CI 95%= 0.131-2.492,
p <0.030), and increased anxiety score (B= 0.355, CI 95%= 0.258-0.452, p <0.001). The model explained 30.2% of the
total PSQI score variations. Table 3 and Table 4 show the results of the univariable linear regression and the multivariable

linear regression results.
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Table 3 The Results of the Univariable Linear Regression Model

B SE B t p 95% ClI
Age 0.100 | 0.048 | 0.144 2.084 0.038 (0.005, 0.195)
BMI before —0.07 | 048 | —0.010 | 0.138 0.890 (—0.87, 0.100)
BMI After 0.055 | 0.046 | 0.083 1.188 0.236 | (—0.036, 0.147)
Living area (Rural and suburban vs urban) —0.117 | 0513 | —0.016 | —0.227 | 0.820 | (—1.128, 0.895)
Residency (Shared vs independent accommodation) —0.992 | 0.527 | —0.131 | —1.883 | 0.06l (—2.031, 0.047)
High school or below (vs undergraduate and postgraduate) | 1.026 | 0.622 | 0.115 1.651 0.100 (=199, 2.252)
Undergraduate (vs high school and postgraduate) —0.613 | 0.550 | —0.078 | —I.115 | 0.266 | (—1.698, 0.471)
Work (Employed vs Unemployed) 0.389 | 0.551 | 0.049 0.705 0.481 (—0.698, 1.475)
Income (High vs low) 0.144 | 0515 | 0.020 0.279 0.780 | (—0.872, 1.160)
Transportation (use public transportation vs own car) —0.359 | 0.554 | —0.045 | —0.648 | 0518 | (—1.450, 0.733)
Smoking (Ref: yes) —1.682 | 1.520 | —0.077 | —1.106 | 0.270 | (—4.679, 1.316)
Alcohol consumption (Ref: yes) —2.244 | 1.838 | —0.085 | —1.221 | 0.224 | (-5.868, 1.380)
Cardiovascular disorders (Ref: yes) —2.074 | 1.853 | —0.078 | —1.120 | 0.264 (-5.727,1.579)
Thyroid disorder (Ref: yes) —0.343 | 1.019 | —0.024 | —0.337 | 0.737 | (-2.351, 1.665)
Hypotension (Ref: yes) 2.025 | 1.518 | 0.093 1.334 0.184 | (—0.969, 5.019)
Hypertension (Ref: yes) —0.137 | 1.666 | —0.006 | —0.082 | 0.934 | (—3.423. 3.148)
Asthma (Ref: yes) 1.093 | 1.665 | 0.046 0.656 0.512 (-0.189,4.374)
Blood disease (Ref: yes) 5015 | 2.591 | 0.134 1.935 0.054 | (—0.095,10.124)
Diabetes mellitus (Ref: yes) —0.405 | 1.415 | —0.020 | —0.286 | 0.775 | (—3.195, 2.385)
Number of Deliveries —0.042 | 0.174 | —0.017 | —0.239 | 0.812 | (—0.385, 0.301)
Period between pregnancies (months) 0.005 | 0011 | 0.032 0.463 0.644 | (—0.016, 0.026)
Gestational period (months) 0.088 | 0.036 | 0.171 2.469 0.014 (0.018, 0.158)
Hypotension after pregnancy —0.066 | 0.886 | —0.005 | —0.075 | 0.940 | (—1.814, 1.68l)
Hypertension after pregnancy 1.436 1.189 | 0.084 1.208 0.229 | (—0.908, 3.780)
Diabetes mellitus after pregnancy 0.682 | 0.865 | 0.055 0.789 0431 (—1.023, 2.387)
Anemia after pregnancy 1.514 | 0.700 | 0.150 2.163 0.032 (0.134, 2.894)
UTI 0.786 | 0.527 | 0.104 1.490 0.138 | (—0.254, 1.825)
Leg cramps 2.031 | 0549 | 0251 3.698 | <0.001 (0.948, 3.113)
PPAQ total Activity 0.001 | 0.002 | 0.030 0433 0.665 | (—0.003, 0.005)
HADS depression 0316 | 0.076 | 0.280 | 4.160 | <0.00l (0.166, 0.465)
HADS anxiety 0.374 | 0.052 | 0.452 7.228 | <0.001 (0.272, 0.476)

Abbreviations: B, Unstandardized Coefficients; SE, Standard Error; f3, Standardized Coefficients; Cl, Confidence interval; BMI, Body mass index; UTI, Urinary
tract infection; HADS, Hospital anxiety and depression scale; PPAQ, Pregnancy physical activity questionnaire.
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Table 4 The Results of the Multivariable Linear Regression Model

Variable B SE P 95% CI

Age 0.125 0.042 0.003 0.042 - 0.208

High School or lower vs higher education 1.097 | 0.540 0.043 0.033-2.161

Leg cramps 1.578 | 0.482 0.001 0.627-2.529
Anemia 1.311 0.599 0.030 0.131-2.492
HADS Anxiety 0.355 0.049 <0.001 0.258 - 0.452
Constant 0.415 1.429 0.772 —2.403-2.161

Abbreviations: B, Unstandardized Coefficients; SE, Standard Error, Cl, Confidence interval.

Discussion

In this cross-sectional study, we investigated sleep quality and its potential determinants among pregnant women in
their second and third trimesters. Our findings revealed that poor sleep quality is highly prevalent among pregnant
women who participated in the study. Notably, factors such as age, the presence of anemia or leg cramps during
pregnancy, anxiety, and educational level emerged as significant predictors of sleep quality in this population. Identifying
the importance of recognizing significant predictors of low sleep quality in pregnancy is essential, as high sleep quality is
crucial for the well-being and health of pregnant women.

Our study showed a high PSQI mean and prevalence, with more than three-quarters of pregnant women reporting poor sleep
quality. Our study showed a higher prevalence compared with a meta-analysis of 24 articles that reported sleep quality results
among pregnant women showed an average PSQI score of 6.07 (range 3.96 to 8.55) and a prevalence of poor sleep quality ranged
between 26-76%."* Also, our results showed a higher mean and prevalence of PSQI compared to a recent cross-sectional study
that reported a mean PSQI score of 4.84 and a prevalence of 18.2% (PSQI <7) of the pregnant women in the study who had sleep
difficulties.® A more recent cohort study reported a prevalence of 31.1% and an estimated mean PSQI of 4.2.%° Furthermore, our
study found significant effects on various sleep parameters, including sleep latency, duration, habitual sleep efficiency,
disturbances, medication and daytime dysfunction. These findings are consistent with those of previous studies, which reported
a significant deviation in these sleep parameters during the second and third trimesters compared to the first trimester in a cohort
of South Indian pregnant women.*® These effects align with another study by Aladid et al, which demonstrated that sleep patterns
in pregnant women could vary significantly from those in non-pregnant women.*'

Our study aligns with prior studies that suggested a correlation between maternal age and sleep quality in pregnancy. There
is an association between younger pregnant women and higher sleep quality. Studies have mentioned that pregnant women
between 29 and 45 had poorer sleep quality than those aged 17 to 28.3*** Additional evidence of the age-related effect was
proven by other studies, showing that the older age of pregnant women predicts less restful sleep.**~* Over half of the women
during pregnancy had reported poor sleep quality, particularly in women above 30, during their third trimester.*> The possible
impact of age on sleep quality among pregnant women might be due to the aging process and its impacts on sleep patterns,
such as timing, efficiency, duration, increased daytime napping and reduced nighttime sleep, decreased slow wave sleep, and
increased frequent night awakenings.>® These changes are caused by several factors, such as lifestyle, environmental, and
social factors, as well as medical conditions. Sleep homeostasis and the circadian system become less robust with aging,
besides altered sleep hormone secretion.*®

In our study, the lower educational level significantly predicted poor sleep quality. This relationship can be explained by
investigating the factors contributing to higher or lower levels of education associated with sleep quality. A contrasting study has
attributed their findings to the notion that women with higher educational levels experience poorer sleep quality because of high
workplace demands, responsibilities, and psychological burdens, particularly as they progress into late pregnancy. On the other
hand, a study aligned with our results found that higher levels of education boost personal well-being, resulting in better health
and income. As a result, those with greater education levels participate in more physical activity, have more social connections,
and are less likely to engage in unhealthy behaviors like smoking.*” In addition, research on second-time mothers found that low
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educational levels, low monthly income, gender expectations, and unhealthy wife-husband relationships were the leading to poor
sleep quality when pregnant.33 Furthermore, studies have connected lower education and increased stress levels to frequent sleep
patterns and poor sleep quality disruptions.>® These studies align with our study, as unmanaged socioeconomic factors, such as
lower educational levels, can stress pregnant women, thereby increasing anxiety levels. These different aspects highlight the
intricate connection between psychological, socioeconomic, and sleep-related factors in determining sleep quality in pregnant
women. Therefore, when investigating links between socioeconomic status and sleep quality, it is critical to examine psycho-
logical factors that existed before pregnancy. Patient education is essential to managing sleep problems during pregnancy since it
gives pregnant women more knowledge and access to resources for regulating their sleep, resulting in better sleep quality.

Our study showed that the presence of leg cramps is a significant predictor of poor sleep quality among pregnant
women in the second and third trimesters. Limited studies mentioned the correlation between leg cramps and poor sleep
quality among pregnant women. However, a cross-sectional study with a sample size of 439 showed a statistically
significant correlation between leg cramps and poor sleep quality in the third trimester.’” The possible explanation for the
significant correlation is that leg cramps may cause nighttime awakening due to discomfort and pain, which probably
reduces sleep quality if not managed.

Anxiety is one of the predictors that affect the sleep quality of pregnant women. In our study, we found that the mean anxiety
score was 9.52, and according to the HADS anxiety test, more than 6 points were considered anxiety. Many research studies have
consistently found a link between anxiety levels and sleep quality during pregnancy. A study concluded that anxiety was
associated with poor sleep quality, and the prevalence of anxiety was 17.41% and reached 21.04% by the end of the last trimester,
and this increased because of fear of childbirth and discomfort from fetal movements.** However, understanding the relationship
between anxiety and sleep quality is complex since both are influenced by psychological and physical changes during pregnancy.
Pregnant women might experience anxiety for a variety of reasons, such as increased age, history of miscarriage and fear of
childbirth, which are possible factors that are leading to poor sleep quality.'*~” Furthermore, research has indicated that second
pregnancy could make pregnant women anxious, by the influence of three key factors: low education level, low household
income, and poor spousal relationship, consequently leading to a poorer sleep quality.*’

This study found that participants with anemia during pregnancy reported poorer sleep quality. Anemia has been
associated with sleep disruption. Research has found that sleep quality gets poorer in people with iron deficiency anemia.
Anemia during pregnancy affects the general health of a mother and has potential implications for fetal well-being.'* To
our knowledge, no studies have found that anemia during pregnancy affects sleep quality. Our results could be attributed
to various factors that influence our participants and could be associated with sleep quality.

At the community level, the study results advocate for integrating sleep quality evaluations into prenatal care by
healthcare professionals. This would uncover the root causes of sleep disturbances, reducing the risk of sleep-related
pregnancy complications. Additionally, it emphasizes the importance of educating expectant mothers about sleep hygiene
and addressing modifiable factors that may improve sleep quality.

Strength and Limitations

One of the key strengths of this study is the use of the widely recognized and validated PSQI, which enhances the reliability of
our findings and facilitates meaningful comparisons and further analysis in future sleep research. The advantage of our study is
its relevance to the population in Jordan, making the findings applicable to similar demographics in the Middle East. However,
our research has limitations, including a small sample size and reliance on self-reported data. Future research should involve
larger sample sizes to enhance the understanding of sleep quality and the implication of objective sleep measurement
techniques, such as sleep lab, which could provide more precise data. Additionally, conducting blood tests could help identify
biomarkers associated with poor sleep quality among pregnant women. Finally, a limitation of this study is its cross-sectional
design, which prevents the establishment of causality and limits the ability to observe changes in sleep quality over time.

Conclusion

This study spotlights the significant prevalence of poor sleep quality among pregnant women, especially in the second and
third trimesters. Poor sleep quality is common among pregnant women in Jordan. Age, high school or lower level, leg cramps,
anemia during pregnancy, and anxiety are common predictors of poor sleep quality among pregnant women.
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