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Background: Poor sleep quality is increasingly recognized as a global public health concern linked to adverse physical, psycholo-
gical, and occupational outcomes. However, data on sleep quality and its determinants remain scarce in Qatar.

Objective: This study aimed to assess the prevalence of poor sleep quality and identify its associated factors among adults attending
primary healthcare centers in Qatar.

Methods: A cross-sectional study was conducted in six randomly selected primary health centers representing Qatar’s three health
regions. Adults aged >18 years were recruited using multistage sampling. Data was collected through structured telephone interviews
using validated tools, including the Pittsburgh Sleep Quality Index (PSQI), Perceived Stress Scale (PSS-4), GAD-2, PHQ-2, Sleep
Hygiene Index, and IPAQ-short. Poor sleep quality was defined as PSQI >5. Multivariable logistic regression was performed to
identify independent predictors.

Results: Among 390 participants, 60.3% were classified as having poor sleep quality. Bivariate analysis showed significant
associations between poor sleep and several factors, including female gender, Arab nationality, employment status, chronic disease,
tobacco users, anxiety, depression, high perceived stress, and poor sleep hygiene. In the multivariable analysis, independent predictors
of poor sleep were smokers (AOR=2.57, 95% CI: 1.43—4.64), higher perceived stress (AOR=1.1 per unit increase, 95% CI: 1.01-1.19),
and higher Sleep Hygiene Index scores (AOR=1.06 per unit increase, 95% CI: 1.03-1.1).

Conclusion: Poor sleep quality affects a substantial proportion of adults in Qatar and is significantly associated with modifiable
lifestyle and psychological factors. Primary care-based interventions targeting stress management and sleep hygiene promotion are
warranted.
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Introduction

Sleep is a vital physiological process essential for maintaining optimal physical health, emotional regulation, cognitive
performance, and overall quality of life.' Growing evidence indicates that insufficient or poor sleep quality is not only
common but also a key contributor to a wide array of adverse health outcomes, including cardiovascular disease, type 2
diabetes, obesity, impaired immunity, depression, anxiety, and reduced productivity.

In addition, poor sleep quality can lead to several health implications. It impairs cognitive and psychomotor
functioning, such as thinking, mood, concentration, learning, memory, reaction time, and Vigilance.3’4 As a result,
sleep disturbances impact an individual’s wellbeing, safety, and productivity. It can also lead to injury or death from
traffic and workplace accidents.” Similarly, it is shared by scholars that inadequate sleep is associated with hypertension,
diabetes, obesity, and cardiovascular disease.®’

In recent decades, the prevalence of sleep disturbances has been rising worldwide, attributed to factors such as
increased screen time, shift work, psychosocial stress, sedentary lifestyles, and unhealthy sleep environments.® While
sleep disorders are well-documented in many high-income countries, there remains a significant knowledge gap in the
Middle East and North Africa region, where cultural and social factors may play an important role in sleep health.’
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In the region, a cross-sectional study among university students in Kuwait identified that three-quarters had poor
sleep quality.10 Another study on the prevalence of poor sleep quality among diabetic patients in Jizan, Saudi Arabia'!
found that almost half are affected.'? In addition, a community-based survey about diabetic Emiratis determined that
nearly a third had poor sleep quality.'' A study on the mobile usage and sleep quality among Saudi Arabian university
students revealed that more than a third suffered from poor sleep quality."

The World Health Organization has increasingly emphasized the importance of sleep as a public health priority,
particularly considering modern societal and occupational pressures that challenge healthy sleep patterns.'® Cultural,
social, and environmental determinants may uniquely affect sleep quality in this region. For instance, several factors have
been associated with poor sleep quality. These include sociodemographic characteristics such as employment status,
income level, and marital status; the presence of comorbidities, particularly those related to mental health;'> behavioral
factors such as physical inactivity, unhealthy dietary habits, and excessive use of mobile devices; as well as lifestyle
practices like poor sleep hygiene and inadequate exposure to sunlight.'®!’

Despite growing global recognition of the burden of poor sleep, no previous studies in Qatar have comprehensively
examined the prevalence and correlates of poor sleep quality using validated tools. Moreover, the interaction between
sleep quality and modifiable lifestyle factors remains underexplored in this population. To address this gap, the present
study aimed to estimate the prevalence of poor sleep quality among adults attending primary healthcare centers in Qatar
and to identify its associated sociodemographic, lifestyle, and psychological factors.

Methods
Study Design and Setting

An analytical cross-sectional study was conducted across six randomly selected primary health centers in Qatar,
representing the three main health regions (Northern, Western, and Central). These centers, governed by the Primary
Health Care Corporation (PHCC), serve a diverse population and provide subsidized or free healthcare services, making
them representative of the broader adult population in Qatar.

Study Population and Sampling

The study targeted adults (=18 years) registered with PHCC who could communicate in either Arabic or English.
Individuals who were unable to provide informed consent were excluded. Amultistage sampling technique was
employed. First, two centers were randomly selected from each region. Then, within each selected center, participants
were randomly chosen in proportion to the center’s population size. Eligible individuals were contacted by phone,
informed about the study, and invited to participate.

Sample Size

Assuming a 50% prevalence of poor sleep quality, a 5% margin of error, and a 95% confidence level, the estimated
sample size was 384. A 50% prevalence was assumed because no prior national data on sleep quality in Qatar were
available. This provides the maximum sample size at a given confidence level.

Data Collection Tool
Data were collected using a structured, interview-administered questionnaire that included:

e Sociodemographic information.

e Sleep environment and habits.

e Psychological wellbeing: assessed using the Perceived Stress Scale-4 (PSS-4), Generalized Anxiety Disorder-2
(GAD-2), and Patient Health Questionnaire-2 (PHQ-2). Scores > 3 on GAD-2 or PHQ-2 indicate possible anxiety
or depression.

e Sleep hygiene: measured with the Sleep Hygiene Index, a 13-item scale (score range 13—65); higher scores denote
poorer hygiene.
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¢ Physical activity: evaluated with the International Physical Activity Questionnaire-Short Form (IPAQ-SF), classi-
fying activity as low, moderate, or high.

e Sleep quality: assessed with the Pittsburgh Sleep Quality Index (PSQI), 19 items across seven domains; global
scores > 5 indicate poor sleep quality.

All instruments have been validated previously, and internal consistency in this study was acceptable (Cronbach’s a:
PSQI = 0.78, PSS-4 = 0.74, GAD-2 = 0.80, PHQ-2 = 0.82, SHI = 0.85).

Validated Arabic and English versions were used where available. A pilot test with 15 participants was conducted to
assess clarity and estimate response time; necessary modifications were made accordingly.

Data Collection Procedure

Trained data collectors conducted telephone interviews after obtaining verbal informed consent. Standardized procedures
were followed to ensure consistency and confidentiality. All questionnaires were administered by phone due to COVID-
19 restrictions.

Data Management and Analysis

Data were entered and cleaned by the principal investigator using SPSS version 28. Descriptive statistics were used to
summarize variables. The chi-square test and independent z-test were used to examine associations between categorical
and continuous variables, respectively. Binary logistic regression was performed to identify independent predictors of
poor sleep quality (defined as PSQI >5). Missing or incorrectly collected data were excluded from the analysis, and
participant recruitment continued until the required sample size was achieved. A p-value <0.05 was considered
statistically significant.

Ethical Considerations

Ethical approval for this study was obtained from the Research Department of Primary Healthcare Corporation (PHCC)
(reference number PHCC/DCR/2020/04/027). This study was conducted in accordance with the ethical standards laid
down in the Declaration of Helsinki.

As the study was conducted entirely through telephone interviews during the late phase of the COVID-19 pandemic,
written informed consent was not feasible. Instead, verbal informed consent was obtained from all participants,
a procedure that was reviewed and approved by the PHCC Research Department.

Each instance of verbal consent was documented by the data collectors in a standardized consent log, which included
the participant’s study identification code, the date and time of consent, and the initials of the data collector who obtained
it. Data confidentiality was ensured throughout the study, and referrals were recommended for participants who exhibited
signs of poor mental health or sleep disorders.

Results

Table 1 presents the sociodemographic characteristics of the 390 adult participants. The majority were aged 30-39 years
(41.8%), female (53.3%), and had attained a college-level education or higher (76.9%). Most participants were married
(74.4%), of Arab nationality (65.1%), and employed (75.6%). Egyptians constituted the largest national sub-
group (22.3%).

Table 2 summarizes lifestyle and health-related characteristics. A significant proportion of participants were over-
weight or obese (71.6%), with 33.8% classified as obese. Around 28.1% were engaged in shift work, and 28.2% reported
having chronic diseases. About one-fifth of the sample (19.8%) were current smokers. Most participants did not meet
recommendations for fruit/vegetable intake (72.6%) or physical activity (71.5%). Psychological distress was notable,
with 41.3% screening positive for anxiety and 23.1% for depression. The mean perceived stress score was 5.9+3.0, and
the mean Sleep Hygiene Index score was 21.5+13.6. Overall, 60.3% of participants reported poor sleep quality.

Table 3 explores the bivariate associations between participant characteristics and sleep quality. Poor sleep was
significantly more prevalent among females (66.8%), Arabs (64.6%), unemployed individuals (72.6%), those with
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Table | Sociodemographic Characteristics of Study Participants

(N=390)
Characteristic Frequency (%)
Age (years) Less than 30 88 (22.6)
30-39 163 (41.8)
40-54 104 (26.7)
55 or older 35(9)
MeanSD 37.28+10.22
Gender Male 182 (46.7)
Female 208 (53.3)
Educational level Preparatory school or lower | 21 (5.4)
Secondary school 69 (17.7)
College or higher 300 (76.9)
Marital status Not married 100 (25.6)
Married 290 (74.4)
Nationality Egypt 87 (22.3)
Sudan 50 (12.8)
Jordan 55 (14.1)
India 33 (8.5)
Philippines 37 (9.5)
Others 128 (32.8)
Arab 254 (65.1)
Non-Arab 136 (34.9)
Employment status | Unemployed 95 (24.4)
Employed 295 (75.6)

Notes: Arab nationality includes participants originating from Middle Eastern and North
African countries (eg, Egypt, Sudan, Jordan, Lebanon, Syria, etc.).
Abbreviation: SD, standard deviation.

Table 2 Lifestyle Medicine-Related Characteristics of Study Participants (N=390)

Characteristic Frequency (%)
Obesity categories Normal 111 (28.5)
Overweight 147 (37.7)
Obesity class | 86 (22.1)
Obesity class 2 35(9)
Obesity class 3 Il (2.8)
Obesity Non-obese 258 (66.2)
Obese 132 (33.8)
Shift works No 207 (71.9)
Yes 8l (28.1)
History of chronic disease(s) | No 280 (71.8)
Yes 110 (28.2)
Current smoking No 312 (80.2)
Yes 77 (19.8)
Fruit and vegetables intake Not meeting the recommendation | 283 (72.6)
Meeting the recommendations 107 (27.4)
(Continued)
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Table 2 (Continued).
Characteristic Frequency (%)
Physical activity Not meeting the recommendation | 279 (71.5)
Meeting the recommendations 111 (28.5)
Anxiety (GAD2) No Anxiety 229 (58.7)
Anxiety 161 (41.3)
Depression (PHQ2) No Depression 300 (76.9)
Depression 90 (23.1)
Perceived stress scale (mean+SD) 5.9+3.0
Sleep Hygiene index (meanxSD) 21.5£13.6
Sleep quality Good sleep 155 (39.7)
Poor sleep 235 (60.3)
Abbreviations: SD, standard deviation; GAD-2, Generalized Anxiety Disorder Questionnaire —2; PHQ-2,
Patient Health Questionnaire-2.
Table 3 Relationship Between Participants’ Characteristics and Sleep Quality (N=390)
Characteristics Sleep Quality (PSQI) P-value
Good Sleep n (%) | Poor Sleep n (%)
Age categories Less than 30 38 (43.2) 50 (56.8) 0.596
30-39 68 (41.7) 95 (58.3)
40-54 37 (35.6) 67 (64.4)
55 or older 12 (34.3) 23 (65.7)
Gender Male 86 (47.3) 96 (52.7) 0.005
Female 69 (33.2) 139 (66.8)
Educational level Primary school 7 (33.3) 14 (66.7) 0.813
Secondary school 27 (39.1) 42 (60.9)
College or higher 121 (40.3) 179 (59.7)
Marital status Not married 43 (43) 57 (57) 0.440
Married 112 (38.6) 178 (61.4)
Nationality Egypt 21 (24.1) 66 (75.9) 0.003
Sudan 15 (30) 35 (70)
Jordan 26 (47.3) 29 (52.7)
India 18 (54.5) 15 (45.5)
Philippines 15 (40.5) 22 (59.5)
Others 60 (46.9) 68 (53.1)
Arab 90 (35.4) 164 (64.6)
Non-Arab 65 (47.8) 71 (52.2)
Employment status Unemployed 26 (27.4) 69 (72.6) 0.005
Employed 129 (43.7) 166 (56.3)
BMI mean+SD 27.61+5.03 28.57+5.69 0.086
Obesity categories Normal 50 (45) 61 (55) 0.414
Overweight 61 (41.5) 86 (58.5)
Obesity class | 29 (33.7) 57 (66.3)
Obesity class 2 12 (34.3) 23 (65.7)
Obesity class 3 3(27.3) 8 (72.7)
(Continued)

Nature and Science of Sleep 2026:18

https:



@ Al Ansi et al

Table 3 (Continued).

Characteristics Sleep Quality (PSQI) P-value
Good Sleep n (%) | Poor Sleep n (%)

Obesity Non obese 111 (43) 147 (57) 0.064
Obese 44 (33.3) 88 (66.7)

Current smoking No 199 (63.8) 113 (36.2) 0.003
Yes 35 (45.5) 42 (54.5)

Shift works No 86 (41.5) 121 (58.4) 0.163
Yes 41 (50.6) 40 (494)

History of chronic disease No 122 (43.6) 158 (56.4) 0.014
Yes 33 (30) 77 (70)

Fruit and vegetables intake | Not meeting the recommendation | |15 (40.6) 168 (59.4) 0.558
Meeting the recommendations 40 (37.4) 67 (62.6)

Physical activity Not meeting the recommendation | 104 (37.3) 175 (62.7) 0.114
Meeting the recommendations 51 (45.9) 60 (54.1)

Anxiety (GAD2) No Anxiety 104 (45.4) 125 (54.6) 0.006
Anxiety 51 31.7) 110 (68.3)

Depression (PHQ?2) No Depression 132 (44) 168 (56) 0.002
Depression 23 (25.6) 67 (74.4)

Stress (PSS-4) No stress 87 (48.9) 91 (51.1) 0.001
Stress 68 (32.1) 144 (67.9)

Perceived stress scale (mean+SD) 5.12+2.83 6.35+3.03 <0.001

Sleep Hygiene index (meanSD) 14.95+7.05 17.81+7.61 <0.001

Notes: p < 0.05 considered statistically significant.
Abbreviations: BMI, body mass index; SD, standard deviation; PSQI, Pittsburgh Sleep Quality Index; PHQ-2, Patient Health Questionnaire-2; GAD-2,
Generalized Anxiety Disorder Questionnaire-2; PSS-4, Perceived Stress Scale Questionnaire —4.

chronic diseases (70%), smokers (45.5%), and those reporting anxiety (68.3%), depression (74.4%), or high perceived
stress (67.9%) (p<0.001). In addition, poor sleepers had significantly higher perceived stress and Sleep Hygiene Index
scores compared to good sleepers (p<0.001).

Table 4 displays the results of multivariable logistic regression identifying predictors of poor sleep quality. Smoking
(AOR=2.57, 95% CI: 1.43—4.64, p=0.002), higher perceived stress scores (AOR=1.1 per unit increase, 95% CI:
1.01-1.19, p=0.025), and higher Sleep Hygiene Index scores (AOR=1.06 per unit increase, 95% CI: 1.03-1.1,
p=0.001) were independently associated with increased odds of reporting poor sleep quality.

Table 4 Predictors of Poor Sleep Among the Participants Using Multivariable Logistic

Regression
Characteristic AOR (95% CI) | P-value
Age categories Less than 30 0.69 (0.26-1.81) | 0.453
30-39 0.92 (0.37-2.28) | 0.854
40-54 1.32 (0.53-3.26) | 0.548
55 or older [Reference]
(Continued)
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Table 4 (Continued).

Characteristic AOR (95% CI) | P-value

Gender Male 0.77 (0.47-1.27) | 0.306
Female [Reference]

Nationality Arab 1.43 (0.88-2.33) | 0.149
Non-Arab [Reference]

Employment status Unemployed 1.44 (0.78-2.66) | 0.245
Employed [Reference]

Obesity Non obese 0.7 (0.43—1.14) | 0.149
Obese [Reference]

History of chronic disease/s | No 0.6 (0.34-1.05) 0.074
Yes [Reference]

Current smoking No [Reference] 0.002
Yes 2.57 (1.43-4.64)

Physical activity Not meeting the recommendation | 1.43 (0.86-2.37) | 0.172
Meeting the recommendations [Reference]

Anxiety (GAD2) No Anxiety 0.77 (0.48-1.26) | 0.301
Anxiety [Reference]

Depression (PHQ?2) No Depression 0.6 (0.33-1.1) 0.101
Depression [Reference]

Perceived stress scale 1.1 (1.01-1.19) 0.025

Sleep Hygiene index 1.06 (1.03-1.1) 0.001

Notes: p < 0.05 considered statistically significant; [Reference] = baseline category in the regression model.

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; PSQI, Pittsburgh Sleep Quality Index; GAD2,

Generalized Anxiety Disorder Questionnaire-2; PHQ2, Patient Health Questionnaire-2.

Discussion

This study provides a comprehensive evaluation of sleep quality among adults attending primary healthcare centers in
Qatar, utilizing validated instruments including the Pittsburgh Sleep Quality Index (PSQI), Sleep Hygiene Index, and
standardized mental health screening tools. Our findings reveal a high prevalence of poor sleep quality, affecting
approximately 60.3% of participants, and identify several key factors independently associated with this issue: current
smoking, higher perceived stress, and poorer sleep hygiene practices.

Our finding of poor sleep quality is consistent with a recent meta-analysis in Southeast Asia, which showed a pooled
prevalence of poor sleep quality of 64% (95% CI: 53-75%).'® Also, the observed prevalence of poor sleep quality aligns
with findings from other countries in the Middle East and North Africa (MENA) region. For instance, studies conducted
among visitors of Primary Healthcare Centers in Saudi Arabia and Kuwait reported poor sleep quality rates of around
72% and 60%, respectively.'*=°

Similarly, a national study among Jordanian university students found that two-thirds described their sleep as poor-
quality ,*' further underscoring the regional importance of this public health issue. Compared to these studies, our
population-based estimate among adults in Qatar confirms that sleep health is a significant yet underrecognized concern
within the general population.

Consistent with previous literature, poor sleep quality in our study was more prevalent among females and unemployed
individuals.”*** These patterns may reflect the influence of gender-related psychosocial stressors and the association
between unemployment and financial or psychological distress, which are known contributors to sleep disturbances.”*
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Furthermore, we identified significant bivariate associations with several modifiable lifestyle and mental health
factors, including smoking, chronic disease history, anxiety, depression, and high perceived stress. Importantly, the
multivariable logistic regression analysis highlighted three independent predictors of poor sleep quality. Current
smokers were over twice as likely to report poor sleep compared to non-smokers (AOR=2.57). This finding aligns
with existing evidence suggesting that nicotine use interferes with circadian rhythm and sleep architecture, reducing
total sleep time and increasing arousals.”>*° It is also plausible that individuals experiencing poor sleep may use
nicotine as a coping mechanism, pointing to a potentially bidirectional relationship that warrants further
exploration.?’

Higher perceived stress emerged as another strong predictor of poor sleep. This finding is consistent with other
studies conducted in other countries.”®*’ Psychological stress activates the hypothalamic-pituitary-adrenal (HPA) axis
and increases cortisol levels, which can disrupt sleep initiation and maintenance.*® This relationship emphasizes the
importance of stress management and mental health interventions as part of sleep health promotion efforts,?" particularly
in high-demand occupational or social environments such as those found in Qatar.

Additionally, poor sleep hygiene practices were significantly associated with increased odds of poor sleep quality.
Behaviors such as irregular sleep schedules, evening screen use, caffeine consumption before bedtime, and inappropriate
sleep environments are well-established disruptors of healthy sleep.****

Our findings suggest that promoting good sleep hygiene habits could be an effective and low-cost intervention to
improve sleep outcomes in this population. While several other factors showed significant associations with sleep quality
in bivariate analysis—such as obesity, chronic disease, and mental health symptoms—these did not retain statistical
significance in the multivariate model. This may reflect confounding effects or the interrelatedness of lifestyle and
psychological factors. For example, stress and poor sleep hygiene may mediate the impact of chronic illness or
depression on sleep outcomes.** The absence of a significant association between chronic disease and sleep quality
may also be explained by the relatively young age of our sample (mostly 30-39 years), who are less likely to have
advanced chronic conditions that affect sleep. These interactions highlight the need for holistic and integrated approaches
when addressing sleep health.

Data collection occurred during the late phase of the COVID-19 pandemic. This period may have temporarily
influenced stress levels, routines, and sleep behaviors, leading to higher reported prevalence of poor sleep. While this
context limits generalizability to post-pandemic conditions, it provides important insight into sleep health during a period
of social and behavioral disruption.

The results of this study have important public health and clinical implications. Given the high burden of poor sleep
and its associations with modifiable behaviors and stress, primary care settings offer a valuable opportunity for early

identification and intervention,>>3

Strength and Limitations

This study has several strengths, including its use of validated multidimensional instruments, a representative sample
from diverse health centers across Qatar, and a comprehensive assessment of behavioral and psychological correlates
of sleep quality. However, several limitations should be acknowledged. The cross-sectional design precludes causal
inference. Additionally, reliance on self-reported data may introduce recall and social desirability biases.
Furthermore, the study was conducted during the late phase of the COVID-19 pandemic, when stress and behavioral
patterns were atypical; therefore, prevalence estimates may not reflect post-pandemic sleep trends. Finally, potential
selection bias due to telephone-based recruitment—may exclude night-shift workers or those with severe sleep
disturbance.

Conclusions

This study reveals a high prevalence of poor sleep quality among adults attending primary healthcare centers in Qatar,
with over 60% of participants affected. Key independent predictors included current smoking, elevated perceived stress,
and poor sleep hygiene practices. These findings highlight the need for integrated, preventive approaches within primary
care. In light of data collection during the COVID-19 period, the results should be interpreted with caution regarding
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temporal generalizability. Targeted interventions focusing on stress reduction and promotion of healthy sleep habits are
essential to improve sleep quality and overall well-being in the adult population. Further research should include
qualitative studies to understand cultural influences on sleep, and intervention trials to assess the impact of sleep hygiene
and stress reduction programs in primary care.

Data Sharing Statement
The datasets generated and/or analyzed during the current study are available from the corresponding author, Dr. Mueen
Al Ansi (email: malansi@hamad.qa) upon reasonable request.
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As the study was conducted entirely through telephone interviews during the late phase of the COVID-19 pandemic,
written informed consent was not feasible. Instead, verbal informed consent was obtained from all participants,
a procedure that was reviewed and approved by the PHCC Research Department.

Each instance of verbal consent was documented by the data collectors in a standardized consent log, which included
the participant’s study identification code, the date and time of consent, and the initials of the data collector who obtained
it. Data confidentiality was ensured throughout the study, and referrals were recommended for participants who exhibited
signs of poor mental health or sleep disorders.
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