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Abstract 

Background: Sleeping is a crucial physiological state that enhances physical and mental 

health, memory, metabolism, and immunity. Sleep disturbances are prevalent among stroke 

survivors, significantly impacting their recovery and quality of life. 

Aim: To measure sleep quality status and associated factors among the person with stroke 

at a rehabilitation center in Bangladesh. 

Methods: The study used a cross-sectional design to conduct a face-to-face survey with 

152 stroke patients’ where was 74.3% male and 25.7% female who received outpatient 

intervention from the Occupational Therapy Department at the Centre for the 

Rehabilitation of Paralysed (CRP). Standardised questionnaires Pittsburgh Sleep Quality 

Index (PSQI) were used to evaluate the sleep quality and patterns of stroke patients from 

the month before the data collection date. Statistical analysis was performed using the 

SPSS 26 version software, focusing on the associations between PSQI and demographic 

variables.  

Results: 71.7% (n=109) of participants reported experiencing poor sleep quality according 

to PSQI criteria. Among the 109 participants, 55.3% suffered from insomnia and the 

remaining 44.7% suffered from sleep-disordered breathing. Older age (61-70 years) was 

significantly associated with poor sleep, where male suffered more 68.8% rather than 

female 31.2%. Among participants was found an increase with insomnia, which was 3.43 

times higher among those without insomnia (AOR=3.426, CI=1.886-160.705, P=.001). 

Morning alertness was also significantly associated with sleep quality, with tired 

participants having 2.7 times higher poor sleep compared to refreshed participants (AOR= 

2.698, CI= .659-1.711, P= .020). Participants who faced upper limb pain were 0.83 less 
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have poor sleep (AOR = 0.834, CI = 0.211-0.891, P = 0.023) than those with no pain. 

Comorbidities such as diabetes (P=.004), mental health issues (P=.016), immobility 

(P=.010), and shoulder subluxation (P=.049), Stress (P=.005), upper-limb pain (P=.021), 

and nocturnal bathroom visits (P=.011) were associated with poor sleep quality. 

Conclusion: Over two-thirds of stroke patients are suffering from sleep disturbances, 

insomnia and sleep-disorder breathing were the most common sleeping-related problems.  

Older age (61–70 years), male sex, waking up tired, diabetes, mental health problems, 

immobility, shoulder subluxation, upper-limb pain, stress, and frequent nocturnal 

bathroom visits associated with poor sleep. There were no associations with socio-

demographic factors, stroke characteristics (stroke type, lesion side and recurrence), 

lifestyle and environmental variables. Sleep assessment should be performed routinely 

(e.g., using the PSQI). Management of pain, stress, depression, optimization of daytime 

naps, educate sleep hygiene routine, CBT-I and multidisciplinary care for comorbid 

conditions. Need to conduct larger sample and intervention-based studies after stroke. 

These findings suggest that clinical practice and national policy in Bangladesh need to 

include protocols for sleep management. Important components of this integration should 

focus on staff training, patient counselling, and the use of technologies such as sleep 

monitors and mobile applications. 

Keywords: Sleep, Stroke, Sleep disorder, Sleep issue, Sleep problem, sleep disturbance. 
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CHAPTER I: INTRODUCTION  

1.1: Background 

Sleeping is a periodic and temporary interruption of the state of alertness. During sleep, the 

awareness of the surrounding and object is maximally diminished and level for reflex, 

sensitivity and reactivity is raised (Pasic et al., 2011). Scott et al. (2021) reported that sleep 

is one of the physiological activities that reduces the threat of physical and mental health 

problems. It also helps improve memory, regulates metabolism, boosts immunological 

function and cognitive abilities. 

According to the WHO (2020), stroke is one of the leading causes of death and 

long-term disability around the global. Stroke also causes various physical, emotional as 

well as social effect in the lives of the survivors. Every year, 15 million people worldwide 

experience a stroke, one-third of whom die and another one-third become permanently 

disabled (Mohandas et al., 2024). Stroke survivors face many complications such as 

movement, cognitive, and sleep disorder that hinder rehabilitation and reduce their quality 

of life (Tsao et al., 2022). Sleep disorders commonly arise as complications of post-stroke, 

yet they are often unrecognized and untreated, adversely affecting recovery outcomes 

(Sterr et al., 2008). 

Multiple factors contribute to stroke survivors having poor sleep quality. 

Demographic factors including age and sex, clinical factors including the severity of stroke 

and the location of the lesion, and psychosocial factors such as depression and anxiety have 

been reported to influence sleep quality (Mohandas et al., 2024; Khazaei et al., 2022). 

Mood disorders such as depression are commonly associated with sleep problems. For 
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example, post-stroke depression (PSD) is identified in 20-63% of people who survive a 

stroke (Hackett & Pickles, 2014). An association with poor sleep and post-stroke 

depression is link. 

Many stroke survivors experience sleep disorders, ranging from insomnia and 

hypersomnia (Pasic et al., 2011) and obstructive sleep-disordered breathing (SDB) with a 

prevalence of 25–80% sleep issues (Mohandas et al., 2024). Poor sleep quality can affect 

stroke recovery from a problem. It can increase fatigue, affect mood, and lead to poor health 

(Cai et al., 2021; Byun et al., 2020).  Mohandas et al. (2024) conducted a meta-analysis 

showing that 40% of post-stroke patients experience insomnia. The authors reported that 

insomnia was significantly greater in women and patients with more severe strokes 

(measured by NIHSS). According to Khazaei et al. (2022), 84% of stroke patients in Iran 

reported poor sleep quality. 

Stroke and sleep disorders are interrelated. Sleep disorders can increase the risk of 

stroke, while stroke can also disrupt sleep patterns. (Duss et al., 2018). The condition 

obstructive sleep apnea (OSA) causes high blood pressure, an irregular heart rhythm and 

arterial narrowing. OSA has also been associated with an increased risk of stroke (Wallace 

et al., 2012). Strokes affecting the thalamus or brainstem, areas of the brain responsible for 

regulating sleep-wake cycles that can alter sleep architecture. Environmental factors, such 

as disorders/noise/light/sleep disruptions that occur in hospitals, have also caused insomnia 

during recovery (Oliveira et al., 2017). 

Many stroke patients experience sleep problems, yet there is limited research on 

this, especially in low and middle-income countries. Most studies have been conducted in 

Western or high-income regions, creating a gap in understanding the specific challenges 
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faced by stroke survivors in diverse settings (Iwuozo et al., 2023). Mansour et al. (2020), 

Ethiopian study found that 70.6% of stroke patients have sleep disorders, with insomnia 

being the most frequent complaint. We don’t have similar data from Bangladesh a country 

with high burden of stroke and a poor rehab setup. 

Since sleep is important for the brain and healing itself, sleep disorder should be 

affected in stroke rehab. Without enough local data, it is hard to create any effective 

interventions for stroke survivors in Bangladesh. The purpose of the study is to evaluate 

sleep quality and its associated factors among stroke survivors receiving rehabilitation 

services in Bangladesh. Insights from the results will be useful for clinical practice and 

policy on the improvement of rehabilitation outcomes and quality of life of stroke patients 

in this context. 

1.2: Rationale of the study 

More than half of stroke survivors all over the world experience sleep disorder such as 

insomnia or sleep-disordered breathing, along with circadian rhythm disorder (Y. Wang, 

Li, et al., 2025; Katzan et al., 2020). Daytime sleepiness, lower participation in work, 

reduced sex desire, increased chance of hypertension and cardio vascular disease 

(Morgenthaler & Kolla, 2025; O’Donoghue & McKay 2012; Green 2008) and they affect 

neuro recovery and lengthens rehabilitation (Cai et al., 2021). Sleep rehabilitation has 

become a common practice in Occupational Therapy (OT) internationally. Despite this 

trend, Bangladesh a high-burden stroke setting lacks any studies examining sleep quality 

and determinants among stroke survivors. Moreover, this lack of research occurs despite 

limited rehabilitation resources.  Investigating a rehabilitation center in Bangladesh 

regarding their sleep quality and other associated factors like depression and functional 
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disability and environmental stressors. The findings will provide baseline data, identify 

modifiable risk factors for targeted intervention, enable evidence-based integration of sleep 

protocols into OT, and guide decision on allocation of resources for sleep screening in 

resource-poor settings. This will create the basis for optimized rehabilitation and equitable 

sleep health service in Bangladesh. 
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CHAPTER II: LITERATURE REVIEW  

The literature review chapter summarize articles on stroke survivors with sleep disorder. 

Sleep disorders for stroke survivors is a major issue its effect on healing, quality of life and 

long-term health outcomes. Many research such as systematic reviews, cross-sectional 

studies, and prospective study have the same result that sleep disorders are common in 

stroke patients. This study helps us to understand the relationship between stroke, sleep 

disorders and associated factors of sleep disorder. A systematic search was performed using 

PubMed, Hindawi, and Sleep OT to select the peer-reviewed documents published between 

2011 and 2025. Sleep, Stroke, Sleep disorder, Sleep issue, Sleep problem, Associated 

factors keywords were used to search them.  The literature review is as follows. 

Figure 2.1 

Overview of the literature finding 
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2.1 The Post-Stroke Patient: Demographic and Clinical Profile: 

2.1.1 Demographic Determinants of Health  

The link between demographic factors and post-stroke sleep disorder puzzling and 

sometimes contradictory, except for the mass of evidence linking age and gender for sleep 

disorder post stroke. Iddagoda et al. (2019), does not find a significant association with 

insomnia among older age groups and females. Which directly contradicts the findings of 

other studies which show that the elderly and females have a higher incidence of insomnia 

(Hasan et al., 2021; Kim et al., 2017). Research further highlights that SDB is more 

common in men as well as more severe in men post-acute ischemic stroke (McDermott et 

al., 2018). Stronger socioeconomic and social-structural demographics were found to have 

more consistent protective associations. Living in a large house is known for protecting 

against disorder in sleep after a stroke. In contrast, one-person or small-family home living 

is linked to a higher risk of post-stroke sleep disorder (Cahuiche et al., 2025; Dong et al., 

2020). Greater education, higher income was more likely to sleep better. They were also 

more likely to attend rehabilitation and have better recovery (Butsing et al., 2025; Zamzam 

et al., 2020). 

2.1.2 Clinical Stroke Characteristics  

People who have a stroke and also have a sleep disorder experience more limitations and 

disability than people who do not have a sleep disorder (Fulk et al., 2020). PSQI is reliable 

& valid on different clinical and non-clinical groups which includes stroke survivors. It is 

frequently used among other sleep measures to assess insomnia and sleep dysfunction (Niu 

et al., 2023). Sleep disorder affect many stroke survivors. Around the world, extensive poor 

sleep quality among stroke patients is estimated at 50.26% (Y. Wang, Li, et al., 2025).  
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Different areas experience various rates of this phenomenon. In Iran, the rates are as high 

as 84% (Khazaei et al., 2021). In Ethiopian, the rate is 70.6% (Mansour et al., 2020). In 

Saudi Arabia, the rate is 60.0% (Alabdali et al., 2025). On the other hand, Central Taiwan 

experiences a much lower 15.6% (Tsai et al., 2022). The differences can likely be attributed 

to variations in sampling, method of assessment, cut-off point, and characteristics of the 

population. Post-stroke sleep disorders come in a variety of forms, and while insomnia and 

sleep-disordered breathing (SDB) are the most common sleep disorder after stroke, other 

often seen disorder include excessive daytime sleepiness, restless legs syndrome and 

circadian rhythm disorders (Hasan et al., 2021). Sleep disorder occurs at different rates 

along the stroke timeline. According to Tsai et al. (2022), the rate is 34.3% during the acute 

period, 37.4% during the chronic period, and 29.7% in the period before the stroke. 

Research shows that the causes and progression of sleep problems after a stroke are 

not always clear., particularly concerning the time duration of stroke and location of brain 

lesions. There are conflicting studies on sleep disorder after a stroke. Some studies show 

that time since stroke is not significantly associated with sleep problems. Other studies 

show that sleep quality may improve over time (Nilsson et al., 2025, Duss et al., 2022). A 

clear contradiction exists regarding the role of the hemisphere of the stroke. One study 

finds that lesion side is not a statistically significant factor regarding sleep disorders (Kojić 

et al., 2022). On the other hand, Wang et al. (2025), specifically point to left hemisphere 

lesions and a lower risk of poor sleep quality. Global distribution data indicates that 

methodological and demographic characteristics are more significant risk indicators for 

sleep disorders than specific neurological correlates. 
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2.2 Types of Sleep Disorders in Stroke Survivors   

Patients with sleep disorders are at risk of poor recovery. 47% of stroke patients develop 

insomnia shortly after their stroke. Further, a third of the patients develop a chronic 

condition like insomnia after the incident. Hypersomnia associated with subcortical or 

thalamic strokes usually improves over time but fatigue can last for years. Nearly 60% of 

all stroke patients have obstructive sleep apnea (OSA), and OSA is associated with 

increased long-term mortality. On the other hand, central sleep apnea (CSA) is associated 

with poor prognosis. The other types of somatic disorders that are included in parasomnias 

are Rapid Eye Movement sleep behavior disorder (RBD), which occurs in about 11% of 

participants, more often with brainstem lesions, and restless legs syndrome (RLS) which 

affects approximately 12% of patients and makes rehabilitation efforts more difficult. 

Moreover, sleep issues are strongly associated with post-stroke depression (PSD), which 

affects 30% of survivors their recovery, further supporting the long-term management of 

this association (Cai et al., 2021). 

2.3 Comorbidities and General Health 

In this regard, post-stroke depression (PSD) occurs in about 30% of stroke survivors (Cai 

et al., 2021). Also, sleep disorders show equally high prevalence rates. According to 

research, 65% of patients have poor sleep quality and 64.7% for impairment (Zhao et al., 

2021). There is general agreement that depression is a “strong predictor” of sleep difficulty 

at night. Moreover, it is a risk factor for post-stroke fatigue (PSF) just like more consistent 

predictors which are female gender, anxiety, and lesion location (Zhang et al., 2020; Kwon 

et al., 2015). Poor sleep increases the risk of PSD and cardiovascular death (Chen et al., 

2024) and poor sleep is a risk factor for ischemic stroke (Matas et al., 2024). There is a 
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two-way link to emphasize this. Research show that other health issues were very important 

too. Diabetes mellitus was significantly correlated with sleep disorder (Gu et al., 2018) 

similarly hypertension and obesity (Alabdali et al., 2025; Siarnik et al., 2018). Low 

education and mood disorders are linked to chronic insomnia. Psychosocial factors, 

particularly social support, significantly influence sleep quality, with anxiety and 

depression acting as mediators (Zhao et al., 2021). which makes the conclusion that 

sleeping is an effective target for rehabilitation (Davis et al., 2019). 

2.4 Behavioral and Lifestyle Factors Influencing Sleep 

2.4.1 Pre-Sleep Routines and Sleep Hygiene  

The reviews highlight significant behavioral and nutritional factors that disrupt sleep, 

leading to daytime impairments such as sleepiness, low energy, and irritability, particularly 

associated with overnight technology use (Hartley et al., 2022) or nocturia (Asplund, 2005; 

Asplund, 2004). Caffeine and alcohol affect the structure of sleep architecture in different 

ways. Caffeine reduces total sleep time, sleep efficiency, deep sleep but increases sleep 

latency consistently. In contrast, alcohol delays the onset of REM sleep and reduces the 

amount of total REM sleep after multiple nights and is said to have a prolonged effect 

(McCullar et al., 2024; Gardiner et al., 2023). There was a bidirectional relationship 

between lifestyle and sleep. For instance, smoking is associated with a higher severity and 

shorter duration of insomnia (Nuñez et al., 2020). On the other hand, poor sleep quality 

and insomnia are linked to a poor diet and greater energy intake (Zuraikat et al., 2020). 

Komleva et al. (2024) found an association between nocturia and poor sleep quality and 

duration. Similarly, Asplund (2005) stated that a major therapeutic principle for nocturia is 

a reduction in fluids during the evening. 
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2.4.2 The Influence of Daytime Behaviors on night time sleep 

Exercising during the day and napping can enhance night-time sleep and cognitive 

function. While exercise generally leads to better outcomes, the effects of napping are more 

complex. Regular exercise helps reduce sleep fragmentation and the severity of obstructive 

sleep apnea, which can alleviate fatigue in chronic stroke patients (Frange et al., 2022; Tai 

et al., 2022). Moderate napping is no more than 30 minutes or 30 to 90 minutes which is 

good for your cognitive health. However, napping longer than 90 minutes will counter act 

these benefits and instead lead one to worse outcomes (Li et al., 2022). He also said that 

napping can be considered less therapeutic because its effects may depend on how long the 

nap is. This creates a confusion that the exercise literature does not contain. There is a 

notable lack of research relating to how frequency, timing, and intention affect cognition. 

These would be critical towards putting forth clear cut guidelines (Li et al., 2022). 

2.5 The Sleep Environment and Psycho-Social Factors 

The studies by Cao et al. (2021) and Xiong et al. (2020) highlight temperature as a key 

environmental factor influencing sleep quality, alongside noise. They differ in their 

findings regarding humidity Xiong et al. (2020), consider it a significant frustration, while 

Cao et al. (2021), said it insignificant. He also identifies an optimal combination of 

temperature, humidity, and illuminance for better sleep quality. Changes in sleep 

parameters, such as Sleep Onset Latency (SOL) and Total Sleep Time (TST), exist between 

lab and home environments, potentially influencing the first-night effect in sleep studies. 

Schruers et al. (2025) highlight that environmental factor significantly affect stroke patients 

and other critical conditions, including neurological damage and psychological issues like 

depression. 
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2.6 Pain and its night Disruptions 

HSP (Hemiplegic Shoulder Pain) refers to a moderate-to-severe pain that often fluctuates, 

increases during sleep times, and leads to poor sleep quality, insomnia, and restless sleep.  

The relationship between pain, sleep, and depression is bidirectional. This creates a harmful 

cycle.  As a result, pain, sleep disorder and depression predict poor quality of life in stroke 

patients. It is important to identify HSP on time and manage it well to break this vicious 

cycle and positively influence patient outcomes (Khatooni et al., 2025). 

2.7 Knowledge, Occupational Therapy, and Clinical Guidance 

2.7.1 Health Literacy Regarding Sleep  

The three reviews contain a substantial analysis highlighting a significant gap in health 

systems in terms of sleep. Research has repeatedly shown how sleep is a serious health 

issue but notably there is a big gap between that knowledge and care taking place. A recent 

paper by Benca et al. (2023), published in sleep shows that physicians and patients agree 

sleep disorders are important medical conditions.  However, there are important treatment 

gaps. Both sides believe that the treatments now available do not work. 

Affini et al. (2022) reported that almost none of the hospitals have institutionalized 

promoting sleep. Providers want to improve sleep but are unable to do so due to 

standardised workflows that do not prioritize sleep. According to Ludwig et al. (2022), 

Occupational Therapists (OTs) have insufficient knowledge to assess and manage sleep 

problems. The identification of this deficiency is extremely concerning as it reflects a level 

of education that ought to be readily available to OTs. Refer to the failure to deliver 

effective sleep care at the clinical and institutional levels (Benca et al., 2023; Affini et al., 

2022). On the other hand, Ludwig et al. (2022) highlight a prior fault in preparing health 
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professionals with the necessary sleep-related competencies. Together these studies paint 

a system failing to convert the broad consensus on the importance of sleep into effective, 

standardized, and widely practiced care of the patient. 

2.7.2 The Role of Rehabilitation  

Recognizing the great influence activity of sleep on participation, the American 

Occupational Therapy Association has classified sleep as a separate occupational area 

(Tester & Foss, 2017). Although most occupational therapists identify sleep as a practice 

area, few say they have a level of in-depth knowledge and confidence in assessment and 

management of sleep that would lead to sleep-related goals frequently appearing in 

intervention programs (Hartman et al., 2024; Ludwig et al., 2022). Occupation-based 

interventions do exist and are effective for helping people, such as assistive devices, 

sensory interventions, lifestyle redesign, and Cognitive Behavioral Therapy for Insomnia 

(CBT-I), which OTs can successfully provide (Yoo, 2023; Eakman et al., 2022 and Ho & 

Siu, 2018). However, there still remain needless barriers such as lack of professional 

education and low caregiver buy-in (Hartman et al., 2024). Therefore, improved sleep 

curricula, ongoing research and development of evidence-based assessment and 

interventions are needed to further incorporate sleep management into OT practice in a 

variety of settings (Tester & Foss, 2017; Faulkner & Mairs, 2015). 

2.8 Key Gaps in the Studies 

• Insufficient research has been done on the Bangladeshi population about sleep 

disturbance but not among stroke patient. Most existing research focuses on United 

State of America (USA), the United Kingdom (UK), Canada. South-East, Middle, 

Asian populations.  Not enough research has been done on or focuses on Asian. 
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• In Bangladesh, completely new patterns of living, a different climate, culture, and 

above all medical conditions will make the sleep timing and outcomes far different 

after strokes compared with any other country. 
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CHAPTER III: METHODS AND MATERIALS  

3.1: Study Question, Aim, Objectives 

3.1.1 Study Question  
 
What is quality of sleep status and its associated factors among the person with stroke at a 

rehabilitation center in Bangladesh? 

3.1.2 Aim of the study  

The aim of this study is to measure sleep quality status and its associated factors among 

the person with stroke at a rehabilitation center in Bangladesh. 

3.1.3: Objectives of the study 

• To measure the sleep quality status among the person with stroke. 

• To identify associated factors with sleep quality among the person with stroke. 

• To find at the sociodemographic information among the person with stroke. 

3.2 Study Design  

3.2.1 Study method 

The researcher followed the quantitative method for this study. In order to obtain results, a 

quantitative research method deals with quantifying and analyzing variables. It entails 

applying particular statistical approaches to analyze and answer the questions. The purpose 

of quantitative research methods is to provide an explanation for a problem or phenomenon 

by collecting data and evaluating it using mathematical methods, specifically statistics 

(Apuke, 2017).  In this research, the researcher collected the data from the participants, 

then performed a statistical test to measure the outcome, so researcher selected quantitative 

design for this study. 
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3.2.2 Study Approach 

The researcher adopted a cross-sectional approach in this study. To assess the sleep 

condition status and associated factors among the person with stroke at a rehabilitation 

center in Bangladesh was surveyed a population. The present study (Being) a cross-

sectional study because the study was directed at a specified group of the population and 

data are collected once at a certain point (Wang & Cheng, 2020). The current study was 

aimed to measure sleep quality status and associated factors among the person with stroke 

at a rehabilitation center in Bangladesh. 

3.3 Study Setting and Period  

3.3.1 Study Setting 

The study was conducted at adult outpatient unit of Occupational Therapy department in 

Centre for the Rehabilitation of Paralysed (CRP), Savar. 

3.3.2 Study Period 

The study period was from January 2025 to November 2025. 

3.4 Study Participants 

3.4.1 Study Population  

The study population was person with Stroke who are attending the Occupational Therapy 

Neuro outpatient unit. 

3.4.2 Sample Size 

According to the study by Wang et al. (2025), the global prevalence of poor sleep quality 

in stroke survivors is 50.26%. Naing et al. (2022) used this prevalence value, and the 

sample size for this research can be calculated using the following formula: 
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Where:   

n  =  
Z2 p(1 − p)

d2
 

 

Z = 1.96 (Z statistic for 95% confidence 

level), 

P = 0.5026 (Prevalence of poor sleep 

quality in stroke survivors), 

d = 0.05 (Precision, assumed to be 5%). 

 

Step-by-step calculation: 
Step 1: 

1 − 𝑝𝑝 = 1 − 0.5026 = 0.4974 

Step 2:  

𝑝𝑝(1 − 𝑝𝑝) = 0.5026 × 0.4974

= 0.24999324 

Step 3:  

𝑍𝑍2 = 1.962 = 3.8416 

Step 4:  

3.8416 × 0.24999324

= 0.960374030784 

Step 5:  

𝑑𝑑2 = 0.052 = 0.0025 

Step 6: Divide 

𝑛𝑛 =
0.960374030784

0.0025
= 384.1496123136 

Step 7: Round up 

n ≈ 384 

 

According to this equation, the sample should be 384 participants. After matching the 

inclusion and exclusion criteria within a short period of time, the researcher reached 152 

participants. 

3.4.3 Sampling Techniques 

The researcher used the purposive sampling strategy in this research. Purposive sampling 

is one of the most common sampling strategies for preselected criteria relevant to a 
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particular research question (Campbell et al., 2020). The researcher chosen this type of 

sampling because the study had some specific inclusion and exclusion criteria. Therefore, 

the researcher selected participants who meet these criteria using purposive sampling. 

3.4.3.1 Inclusion Criteria 

• The stroke patient who was taken therapy service from CRP.  

•  Both of male and female will be included. 

• Both acute and chronic patients will be included. 

3.4.3.2 Exclusion Criteria 

• Participants who have major hearing or speech impairment, emotional and 

cognitive impairment will be excluded from the study. 

3.5 Variables 

3.5.1Demographic Information 

• Age (in years) 

• Gender 

• What type is your residence? 

• Marital status 

• Present living arrangement 

• Number of family members 

• Educational level 

• Employment status 

• Monthly net income (BDT) 
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• Monthly family expenditure (BDT) 

 3.5.2Stroke-Related Information 

• Time since stroke 

• Type of stroke you had (if known) 

• Which side of the brain was affected in stroke? 

• Other current health disorder (besides stroke) 

3.5.3 Sleep Knowledge and Habits 

• General knowledge about importance of sleep 

• Did your occupational therapist give you any advice about sleep or rest during 

OT sessions? 

• Type of sleep 

• How do you feel after waking up from sleep? 

• Which of the following activities are applicable before bedtime? 

  [What barriers are patients facing to change these activities?] 

• Environment and personal habits that influence sleep quality 

  [What barriers are patients facing to solving this issue?] 

• Do you share a bed with anyone else? 

• Based on bed partner observations, do you move in your sleep? 

• Do you sleep during the daytime? 

• Do you exercise regularly? 

• Where do you feel pain in your body during sleep? 
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3.5 Data sources/ measurement 

First of all, the researcher prepared an initial list of potential participants attending 

individual therapy in the Adult Outpatient Unit of the Occupational Therapy Department 

at the Centre for the Rehabilitation of the Paralyzed. (CRP). Then, each potential 

participant was examined closely in order to establish their suitability or not for 

participation in the actual research according to inclusion and exclusion criteria. Those who 

could meet the requirements were then approached by the researcher. After giving a clear 

explanation of the purpose and methods of the research, those participants who showed an 

interest in joining were contacted one by one directly by the investigator. Following 

confirmation of their suitability an informed consent form was signed. Finally, using 

standardized assessment instruments and a structured questionnaire specially developed 

for this study, data was collected from each participant. 

3.6 Bias   

3.6.1 Ethical clearance 

The proposal was reviewed and ethical approval was obtained from the Institutional 

Review Board (IRB) at the Department of Occupational Therapy, Bangladesh Health 

Professions Institute (BHPI). The IRB approval number is CRP-BHPI/IRB/05/2025/1082 

(please see in details Appendix-A). Permission was also obtained from the Head of the 

Occupational Therapy department, BHPI, to collect data from the outpatient unit of 

Occupational Therapy department, CRP. The study followed ethical guidelines set forth by 

the World Medical Association (World Medical Association, 2022). 
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3.6.2 Informed consent:   

Participants were informed sufficiently about the purpose and procedure of the study and 

researcher had followed the ethical standards of the Declaration of Helsinki guideline 

(World Medical Association, 2022). Before conducting the study, each participant was 

given two written consent form for participation and withdrawal from the study. Beside 

these, the researcher maintained 100% confidentiality about participant’s information. The 

consent form was signed by the participants and it was also informed them that they have 

opportunity to withdraw at any time during study period.  

3.6.3 Unequal relationship 

The researcher gathered data using a standardised questionnaire, and the participants 

completed it independently. This approach eliminated potential bias, ensuring a balanced 

power relationship. 

3.6.4 Risk and beneficence:  

The participants did not involve any risk and did not get any benefit for participating in 

this study. The study's risks and benefits are among the most important considerations 

when doing research on human subjects. The researcher did not pay or offer any other 

benefit to the participants for giving data. The risk comprises both the possibility of injury 

and its consequences (Barke, 2008). There was no bias in the selection procedure because 

the study's participants were collected based on inclusion and exclusion criteria. The 

participants' provision of the information was voluntary and came with no risk. 

3.6.5 Confidentiality 

The researcher was highly concerned about keeping the participants' information 

confidential. Their names, identities, and other personal details were only shared with the 
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supervisor, which was clearly mentioned in the information sheet. Furthermore, any 

identifiable information about the participants would not be disclosed for future purposes 

like reports, publications, conferences, or discussions. The participants were informed 

about all of the confidential issues through an information sheet. 

3.8: Data collection process  

3.8.1 Data collection method 

The data was collected through a face-to-face survey by the researcher and patient through 

a socio-demographic questionnaire, and the Bangla version Pittsburgh Sleep Quality Index 

(PSQI) (For details about the tools, see section- 3.8.2 Data Collection Instrument). The 

researcher administered the questionnaire in person. Face-to-face surveys maintained the 

quality of data and decreased the potential biases (Doyle, 2005). Several advantages existed 

for face-to-face surveys. These surveys were flexible and structured. They were founded 

on interpersonal communication and were controlled within the survey (Szolnoki & 

Hoffmann, 2013). Face-to-face surveys provide visual interaction between the respondent 

and researcher, which may encourage respondents to answer all questions correctly. During 

a face-to-face survey, the survey questions are verbally presented to the respondents so that 

they can answer them orally (Heerwegh & Loosveldt, 2008). 

3.8.2 Data collection Instrument 

The study used a Demographic Information Form and the Bangla version of Pittsburgh 

Sleep Quality Index (PSQI) to assess sleep disorder.  Structured feedback form used to 

collect various feedback of the participants regarding the measuring sleep quality status 

and its associated factors. The PSQI was adapted and validated in Bangla (Mondal et al., 

2018). The Bangla version Pittsburgh Sleep Quality Index (PSQI) is a self-report 
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questionnaire that was standardized and validated. It is used to measure the quality and 

patterns of sleep over a one-month period among adults. The Pittsburgh Sleep Quality 

Index (PSQI) is 19-items long which produces seven different components that include 

subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep 

disorders, use of sleeping medication, daytime dysfunction. The scoring is done on a scale 

from 0 to 3. Higher scores mean greater difficulty in sleeping, and the global score ranges 

from 0 to 21. A global score greater than 5 is usually indicative of poor sleep quality. The 

PSQI is easy to administer either in paper form or electronically, which allows for easy 

data collection. The PSQI relies on self-reported data which may be subject to recall or 

social desirability bias (Buysee et al., 1989). 

3.8.3 Field test 

The researcher translated the demographic questionnaire into Bengali, the native language 

of Bangladesh, with the help of a supervisor. The researcher conducted the field test with 

five persons with stroke. Through this field test, some changes were fixed later, which 

helped to maintain the question ‘s quality. 

3.9 Statistical methods 

Data were analysed using the Statistical Package for Social Sciences (SPSS) version 26. 

Descriptive statistics were used to summarise the study variables. Continuous variables 

were presented as mean ± standard deviation (SD), while categorical variables were 

summarised using frequency (n) and percent (%). Analysis of the relationship between two 

variables at a time was conducted using the Chi-square (χ²) test. Where the assumptions 

for the Chi-square test were not met (e.g., expected cell counts < 5), the Fisher’s exact test 

was applied. Regression analysis assessed the strength and direction of relationships 
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between variables, reporting relevant effect measures such as regression coefficients and 

odds ratios with 95% confidence intervals (CI). A P-value of < 0.05 indicated statistical 

significance, corresponding to a 95% confidence level. 
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CHAPTER IV: RESULTS 

The research was a cross-sectional study that examined the measure sleep quality status 

and associated factors among the person with stroke at a rehabilitation center in 

Bangladesh. In chapter of the result findings were displayed on tables and figures focusing 

more on participant’s sociodemographic characteristics, clinical stroke characteristic, sleep 

related status, knowledge, pre-bed habit, environmental factors and exercise habits. 

4.1 Sociodemographic characteristic 

Table 4.1 

Distribution of sociodemographic characteristics of the respondents 

Variable Category Frequency 
(n=152)  

Percent  
% 

Age 

18-30 years 5 3.3 
31-40 years 17 11.2 
41-50 years 55 36.2 
51-60 years 39 25.7 
61-70 years 29 19.1 
>70 years 7 4.6 

Mean age=52.08, SD=±11.630, Minimum age=18 years,  
Maximum age =87 years 

Gender Male 113 74.3 
Female 39 25.7 

Type of 
residence 

Rural 79 52.0 
Semi urban 15 9.9 

Urban/Town 58 38.2 

Present living 
arrangement 

Living alone 3 2.0 
Living with spouse/partner 21 13.8 

Living with family 126 82.9 
Living in a care facility 2 1.3 

Number of 
Family  

Members 

1-2 Person 14 9.2 
3-4 Person 75 49.3 
5-6 Person 54 35.5 

7 or more Person 9 5.9 

Marital Status 

Single 3 2.0 
Married 137 90.1 

Separated 1 0.7 
Widow/Widower 11 7.2 

Divorced 0 0.0 

Educational 
Level 

No formal education 16 10.5 
Primary school 19 12.5 

Secondary school 49 32.2 
High school 34 22.4 
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Bachelor's degree 20 13.2 
Master's / PhD or higher 14 9.2 

Employment 
Status 

Student 2 1.3 
Service Holder 34 22.4 

Business 28 18.4 
Abroad 30 19.7 

Housewife 37 24.3 
Laborer 4 2.6 

Unemployed/Retired 9 5.9 
Farmar 8 5.3 

Monthly 
family income 

less than 5000 Taka 97 63.8 
5000-25000 Taka 21 13.8 
25001-45000 Taka 17 11.2 
45001-65000 Taka 12 7.9 
Above 65000 Taka 5 3.3 

Mean=16118.42 BDT, SD= ±46575.572, Minimum=0 

Monthly 
family 

expenditure 

10000-25000 Taka 30 19.7 
25001-40000 Taka 57 37.5 
40001-55000 Taka 26 17.1 
55001-70000 Taka 26 17.1 
Above 70000 Taka 13 8.6 

Mean= 45000 BDT, SD= ±26855.019, Minimum=10000 
Note:  Percent is reported based on single response. 

Table 4.1 shows the sociodemographic details of stroke patients. The study includes a total 

of 152 participants. The participants from this group had a mean age of 52.08 years (SD = 

±11.630) and an age range of 18-87 years. The highest percentage of participants were 

between the ages of 41 and 50, 36.2% (n = 55). A majority, 74.3% (n = 113), of the sample 

were male, and 25.7% (n = 39) were female. More than 50.0% (n = 79) of the respondents 

lived in a rural area, 38.2% (n = 58) lived in an urban area/town, and 9.9% (n = 15) lived 

in a semi-rural area. 

In terms of social and family structure, most of the participants were married, 

90.1% (n = 137), and living with a family, 82.9% (n = 126). A family with 3-4 members 

was the most common, 49.3% (n = 75), followed by 5-6 members, 35.5% (n = 54). The 

data showed that most of the respondents attended secondary school, 32.2% (n = 49), while 

10.5% (n = 16) were uneducated. 
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The most reported occupations were housewife, 24.3% (n = 37), service holder, 

22.4% (n = 34), working abroad, 19.7% (n = 30) and Farmar 5.3% (n=8). A total of 5.9% 

(n = 9) were unemployed or retired. 

The mean monthly family income was found to be 16,118.42 BDT 

(SD=±46,575.572). Most respondents, 63.8% (n = 97), reported a monthly income of less 

than 5,000 Taka. Monthly family expenditure was 45,000 BDT (SD=±26,855.019). The 

largest group selected for this study, 37.5% (n = 57), selected the range from 25,001-40,000 

Taka. This indicates that much of the sample likely spent more than they earned. 

4.2 Stroke related factors 

Table 4.2 

Distribution of respondents' responses regarding Stroke  

Variable Category               Response 
  Frequency  

(n=152) 
Percent of 
cases % 

Second stroke Yes 27 17.8 
No 125 82.2 

Third stroke Yes 6 3.9 
No 146 96.1 

Type of stroke Ischemic Stroke 95 62.5 
Hemorrhagic Stroke 57 37.5 

side of the brain was 
affected 

Right Hemisphere 77 50.7 
Left Hemisphere 71 46.7 

Both Hemispheres 4 2.6 
Note:  Percent of cases is reported because multiple responses were allowed. 

In 4.2 table, 100.0% (n=152) reported that this was their first stroke, while 17.8% (n=27) 

had experienced a second stroke. A small minority, 3.9% (n=6), had a history of a third 

stroke. Regarding the type of stroke, Ischemic Stroke was more prevalent, accounting for 

62.5% (n=95) of the cases, compared to 37.5% (n=57) for Hemorrhagic Stroke. The side 

of the brain affected was relatively evenly distributed between the hemispheres: the right 
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hemisphere was affected in 50.7% (n=77) of participants, and the left hemisphere in 46.7% 

(n=71). A small proportion of c 2.6% (n=4), involved both hemispheres. 

4.3 Comorbidity disease 

Table 4.3 

Comorbidity disease status among the respondents 

Variable Category               Response 
  Frequency 

(n=152) 
Percent of 
cases % 

Comorbidities 
disease 

Diabetes 104 68.4 
Hypertension 140 92.1 

Mental health issues 97 63.8 
Immobility 60 39.5 

Shoulder subluxation 42 27.6 
Urinary/bowel problems 33 21.7 
Cardiovascular Disease 32 21.1 

Blood Lipid Issues 57 37.5 
Other health problems 46 30.3 

Note:  Percent of cases is reported because multiple responses were allowed. 

Table 4.3 shows the comorbidity profile of the 152 survivors of stroke, indicating a high 

burden of current health conditions. Hypertension was the most common and prevalent, 

affecting the large majority of the respondents, 92.1% (n=140). This was followed by 

diabetes, 68.4% (n=104), and mental health issues, 63.8% (n=97). A small proportion of 

participants also reported blood lipid issues, 37.5% (n=57), and immobility, 39.5% (n=60). 

Other physical complications included shoulder subluxation, 27.6% (n=42), urinary/bowel 

disorders, 21.7% (n=33), and cardiovascular disease, 21.1% (n=32). Less common 

conditions were contracture, vision problems, metabolic diseases, and swallowing 

difficulties, with hearing disorders being rare, 30.3% (n=46). 
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4.4. Sleep related characteristics 

Table 4.4 

Type of Sleep status among the respondents 
 

Variable Category Response 
  Frequency  

(n=152) 
Percent  

of cases % 

Type of sleep 
disorder 

Insomnia 84 55.3 
Hypersomnia 34 22.4 

Sleep-disordered 
Breathing 68 44.7 

Sleep-related Movement 
Disorder 15 9.9 

None 34 22.4 
Note:  Percent of cases is reported because multiple responses were allowed. 

Table 4.4 shows the more frequent type of report was insomnia, which affected the majority 

of the reported cases, 55.3% (n=84). Sleep-disordered breathing was also found to be 

significantly common, with 44.7% (n=68) of participants reporting it. Hypersomnia was 

reported in 22.4% (n=34) of the sample. Less frequent conditions included sleep-related 

movement disorders, 9.9% (n=15). Despite the high burden of sleep disorders, a proportion 

of participants in the group, 22.4% (n=34), indicated suffering from none of the specified 

sleep disorders. 

Table 4.5 

Sleep recovery and feeling after walkup among the respondents  

Variable Category Frequency  
(n=152) 

Percent 
 (%) 

Morning alertness 
 

 

 

 

Feel refreshed and energetic when 
I wake up 

58 38.2 

Feel tired, but it's easy to start my 
day when I wake up 

31 20.4 

Feel a little sleepy when I wake up 24 15.8 
Feel very tired and need more rest 

when I wake up 
39 25.7 

Note:  Percent is reported based on single response. 
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Table 4.5 shows the subjective experience of sleep recovery and morning alertness as 

experienced by the participants. When asked to rate the feeling among participants 

refreshed and energetic, the greatest percentage of respondents, 38.2% (n=58), said that 

they felt refreshed and energetic upon waking. Similarly, 25.7% (n=39) reported that they 

were very tired and needed more rest, and 20.4% (n=31) felt that they were tired but that it 

was easy to start the day. A further 15.8% (n=24) reported being a little sleepy after waking 

up. This means that although a minority experience a state of feeling refreshed upon waking 

up, the majority of stroke survivors in this sample experience tiredness. 

Table 4.6 

General knowledge about sleep among the respondents 

Variable Category Frequency 
(n=152)  

Percent 
 (%) 

General knowledge 
about sleep 

Little to no knowledge 56 36.8 
Basic knowledge 55 36.2 

Moderate knowledge 29 19.1 
Good knowledge 10 6.6 

Very detailed knowledge 2 1.3 
Note:  Percent is reported based on single response. 

Table 4.6 shows the evaluation of the general knowledge of the participants on the topic of 

sleep, which indicated very little general knowledge among the evaluated participants. The 

most common levels of knowledge reported were little to no knowledge, 36.8% (n=56), 

and basic knowledge, 36.2% (n=55), meaning that a combination of 73% of the group of 

participants fell into these two lowest categories. A lower number of those surveyed said 

they had moderate knowledge, 19.1% (n=29). Only a few reported having higher levels of 

understanding, including 6.6% (n=10) claiming they had good knowledge and only 1.3% 

(n=2) claiming they had very detailed knowledge. 
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Table 4.7 
 
Respondents receipt advice from Occupational Therapist of sleep rest  

Variable Category Frequency  
(n=152) 

Percent 
 (%) 

Receipt of sleep rest 
advice from OT 

No 117 77.0 
Yes 35 23.0 

Note:  Percent is reported based on single response. 

Table 4.7 showed that the majority of the 152 respondents reported that they never received 

certain sleep rest advice from an occupational therapist 77.0% (n=117). Only a small 

proportion of participants, 23.0% (n=35), responded confirmed to the question on having 

received such advice. 

4.8 Pre bed time sleep behavior and associated environmental factor 

Table 4.8 
 
Pre-Bedtime behaviors among the respondents  

Variable Category Response 

  Frequency  
(n=152) 

Percent  
of cases % 

Pre-Bedtime 
behaviors 

Phone use 53 35.8% 
Stimulants use 52 35.1% 

Unhealthy bed time eating 
habit 46 31.1% 

Drinks water within 1–2 
hours before bedtime 73 49.3% 

None 28 18.9% 
Note:  Percent of cases is reported because multiple responses were allowed. 

Table 4.8 showed the analyzing of individuals' pre-bedtime behaviors, it was found that 

there are a number of common practices that can influence sleep quality. The commonest 

behavioral practice was drinking water 1-2 hours before going to bed, reported by almost 

half of the respondents 49.3% (n=73), while 35.1% (n=52) report taking stimulants (such 

as caffeine or nicotine) before bedtime. Moreover, 31.1% (n=46) of the participants have 

problematic like heavy meal, hugger, poor eating habits before going to bed. Finally, 18.9% 
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(n=28) of respondents said that they were performing none of the appearances in the 

survey. These results offer some interesting information about different habits prior to 

going to bed and how they may impact the quality of sleep. 

Table 4.9 
 
Environment and personal habits that influence sleep quality  

Variable Category Response 

  Frequency 
(n=152) 

Percent of 
cases % 

Sleep Quality 
Influences 

Bedroom uncomfortable for sleep 34 22.5% 

Outside interruptions 27 17.9% 
Psychological and behavior factors 94 62.3% 

None of the above 48 31.8% 
Get up to use 
the bathroom 

Not during the past month 25 16.4% 
Less than once a week 29 19.1% 
Once or twice a week 13 8.6% 

Three or more times a week 85 55.9% 
Note:  Percent of cases is reported because multiple responses were allowed. 

Table 4.9 shows a number of environmental and personal factors that were reported to 

influence the quality of sleep of the participants. There are several factors, but the most 

important is psychological and behavioral problems, as 62.3% (n=94) of participants stated 

that mental stress, unfamiliar environment, and irregular sleep schedules caused a negative 

impact on their physiology, such as sleep quality. The second most important factor is the 

uncomfortable bedroom environment, affecting 22.5% (n=34) of the subjects, who 

reported room temperature, light, airflow, sunlight, and bedding as having an effect on 

sleep. Outside interruptions, such as distractions by other people or the sleeping habits of 

their partner, influence 17.9% (n=27) of the respondents. Lastly, 31.8% (n=48) of 

participants reported that none of the given factors affected sleep quality. Regarding 

bathroom usage, 16.4% (n=25) of respondents did not need to use the bathroom in a month, 
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19.1% (n=29) used it less than once a week, 8.6% (n=13) once or twice a week, and the 

majority, 55.9% (n=85), used it three or more times a week. 

Table 4.10 

Sleep Patterns and Exercise Habits Among Participants  

Variable Category Frequency  
(n=152) 

Percent 
 % 

Bed sharing 
arrangement 

Alone 19 12.5 
Husband/wife only 88 57.9 
Husband/wife and 

children 15 9.9 

Caregiver 30 19.7 

Perceived sleep 
movement 

No 19 12.5 
Yes 118 77.6 

Sometimes, but not 
often 15 9.9 

Day time Sleeping No 26 17.1 
Yes 126 82.9 

Day time sleep duration 

No nap 26 17.1 
Short nap 6 3.9 

Moderate duration 
nap 76 50.0 

Extended duration 
nap 44 28.9 

Mean=76.72, SD=68.615, Minimum=0, Maximum=300, 

Regularly exercise Yes 78 51.3 
No 74 48.7 

Frequency of Exercise 

1-60 minutes 64 42.1 
61-120 minutes 7 4.6 

Above 120 minutes 7 4.6 
Mean=30.49, SD=44.617, Minimum=0, Maximum=240 

Note:  Percent is reported based on single response. 

Table 4.10 shows the examination of sleep patterns and exercise habits, showing some 

important characteristics. As for sleeping arrangements, most participants, 57.9% (n=88), 

only shared a bed with their husband or wife, while 19.7% (n=30) slept with a caregiver, 

and 12.5% (n=19) slept alone. A significant percentage of the respondents, 77.6% (n=118), 

had the perception that they moved during their sleep. Daytime sleeping was extremely 

common, with 82.9% (n=126) reporting napping. The length of these naps showed that half 

of the group of participants, 50.0% (n=76), took moderate-length naps, and 28.9% (n=44) 
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took extended naps. The mean nap duration was 76.72 minutes (SD=±68.62). Regarding 

physical activity, the sample was almost equally divided, with only 51.3% (n=78) of them 

reporting that they exercise regularly. However, for those who did exercise, the sessions 

were usually quite short, with a mean duration of 30.49 minutes (SD=±44.62), and 42.1% 

(n=64) exercised for 60 minutes or less per session. 

Table 4.11 
 
Pain location during sleep among response  

Variable Category Response 

  Frequency  
(n=152) 

Percent of 
cases % 

Pain locations 
during Sleep 

No pain during sleep 56 36.8% 
Axial skeleton 37 24.3% 

Upper limb 86 56.6% 
Lower limb 41 27.0% 

Note: Percent of cases is reported because multiple responses were allowed. 

Table 4.11 shows the evaluation of pain locations during sleep, finding that a significant 

majority of the 152 study participants, 63.2% (n=96), had pain in one or more body areas. 

Those who did report pain had the upper limb (shoulder, elbow, wrist, finger) as the most 

common location, affecting 56.6% (n=86) of participants. The second most common 

location was the axial skeleton (head, neck, chest, upper back, lower back, abdominal, 

pelvic), affecting 24.3% (n=37) of the participants. Finally, 27.0% (n=41) of participants 

had lower extremity pain (hip, knee, ankle, foot). These findings indicate that the most 

common type of pain reported was upper limb pain, followed by axial and lower limb pain, 

with less frequency. 
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Figure 4.1  
 
A level of sleep quality among the participants 

 

 
Figure 4.1 shown the total sleep quality of the subjects, evaluated with the Pittsburgh Sleep 

Quality Index (PSQI). The results show a high incidence of poor sleep in the participants. 

The mean calculated PSQI score was (1.72, ± .452). Based on a clinical cutoff score of >5, 

71.7% (n=109) of respondents were identified as poor sleepers. In contrast, 28.3% (n=43) 

of the subjects were classified as good sleepers. This indicates that sleep disorder is a 

prevalent problem among the studied population of stroke survivors. 

Table 4.12 
 
The association of Overall Pittsburgh Sleep Quality Index (PSQI) with demographic 
factors 

Variable Category Good Sleep 
(n%) 

Poor Sleep 
(n%) 

Fisher's 
Exact Test P-value 

Age 

18-30 years 2(4.7%) 3(2.8%) 

14.848 .007 

31-40 years 4(9.3%) 13(11.9%) 
41-50 years 21(48.8%) 34(31.2%) 
51-60 years 13(30.2%) 26(23.9%) 
61-70 years 1(2.3%) 28(25.7%) 

70 years above 2(4.7%) 5(4.6%) 
Marital Status Single 2(4.7%) 1(0.9%) 2.987 .425 

GOOD SLEEP QUALITY POOR SLEEP QUALITY

28.3% 

71.7%
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Married 39(90.7%) 98(89.9%) 
Separated 0(0.0%) 1(0.9%) 

Widow/Widower 2(4.7%) 9(8.3%) 

Present living 
arrangement 

Living alone 0(0.0%) 3(2.8%) 

1.440 .729 

Living with 
spouse/partner 5(11.6%) 16(14.7%) 

Living with family 38(88.4%) 88(80.7%) 
Living in a care 

facility 0(0.0%) 2(1.8%) 

Number of 
Family 

Members 

1-2 6(14.0%) 8(7.3%) 

2.530 .470 3-4 18(41.9%) 57(52.3%) 
5-6 16(37.2%) 38(34.9%) 

7 or more 3(7.0%) 6(55%) 

Educational 
Level 

No formal education 6(14.0%) 10(9.2%) 

2.600 .776 

Primary school 4(9.3%) 15(13.8%) 
Secondary school 12(27.9%) 37(33.9%) 

High school 11(25.6%) 23(21.1%) 
Bachelor's degree 7(16.3%) 13(11.9%) 
Master's / PhD or 

higher 3(7.0%) 11(10.1%) 

Employment 
Status 

Student 1(2.3%) 1(0.9%) 

12.099 .071 

Service Holder 10(23.3%) 24(22.0%) 
Business 12(27.9%) 16(14.7%) 
Abroad 12(27.9%) 18(16.5%) 

Housewife 5(11.6%) 32(29.5%) 
Laborer 0(0.0%) 4(3.7%) 

Unemployed/Retired 1(2.3%) 8(7.3%) 
Farmar 2(4.7%) 6(5.5%) 

Monthly 
family income 

less than 5000 Taka 29(67.4%) 68(62.4%) 

1.365 .876 
5000-25000 Taka 6(14.0%) 15(13.8%) 

25001-45000 Taka 3(7.0%) 14(12.8%) 
45001-65000 Taka 4(9.3%) 8(7.3%) 
Above 65000 Taka 1(2.3%) 4(3.7%) 

Monthly 
family 

expenditure 

10000-25000 Taka 10(23.3%) 20(18.3%) 

1.467 .854 
25001-40000 Taka 18(41.9%) 39(35.8%) 
40001-55000 Taka 6(14.0%) 20(18.3%) 
55001-70000 Taka 6(14.0%) 20(18.3%) 
Above 70000 Taka 3(7.0%) 10(9.2%) 

Note: Fisher's Exact test was used to examine. 

Table 4.12 shows that Fisher's Exact test was used to analyze the link between different 

demographic factors and overall sleep quality (as measured by the Pittsburgh Sleep Quality 

Index, PSQI). The results showed the presence of a significant association with Age 

(P=.007), with the greatest difference existing between the two groups of individuals aged 

61-70 years, where a greater proportion of the poor sleepers, 25.7% (n=28), were present 
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compared to only 2.3% (n=1) of the good sleepers. In contrast, there were no statistically 

significant associations with marital status (P=.425), present living arrangement (P=.729), 

number of family members (P=.470), educational level (P=.776), employment status 

(P=.071), monthly family income (P=.876), or monthly family expenditure (P=.854). This 

suggests that in this sample, age was the only demographic factor that had a clear statistical 

association with sleep quality. 

Table 4.13 
 
The association of Overall Pittsburgh Sleep Quality Index (PSQI) with stroke related 
factors 
 

Variable Category Good Sleep 
(n%) 

Poor Sleep  
(n%) 

Fisher's 
Exact Test P-value 

Third stroke Yes 1(2.3%) 5(4.6%) .460 .497 No 42(97.7%) 104(95.4%) 

side of the 
brain was 
affected 

Right 
Hemisphere 22(51.2%) 55(50.5%) 

1.137 .731 Left Hemisphere 21(48.8%) 50(45.9%) 
Both 

Hemispheres 0(0.0%) 4(3.7%) 

General 
knowledge 
about sleep 

Little to no 
knowledge 15(34.9%) 41(37.6%) 

.803 .984 

Basic knowledge 17(39.5%) 38(34.9%) 
Moderate 

knowledge 8(18.6%) 21(19.3%) 

Good knowledge 3(30%) 7(6.4%) 
Very detailed 

knowledge 0(0.0%) 2(1.8%) 

Morning 
alertness 

Feel refreshed 
and energetic 

when I wake up 
33(76.7%) 25(22.9%) 

39.500 .001 

Feel tired, but 
it's easy to start 
my day when I 

wake up 

6(14.0%) 25(22.9%) 

Feel a little 
sleepy when I 

wake up 
2(4.7%) 22(20.2%) 

Feel very tired 
and need more 

rest when I wake 
up 

2(4.7%) 37(33.9%) 
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Bed sharing 
arrangement 

Alone 4(9.3%) 15(13.8%)  
 
 

2.156 

 
 
 

.546 

Husband/wife 
only 28(65.1%) 60(55.0%) 

Husband/wife 
and children 5(11.6%) 10(9.2%) 

Caregiver 6(14.0%) 24(22.0%) 

Perceived 
sleep 

movement 

No 4(9.3%) 15(13.8%) 

2.399 .288 Yes 37(86.0%) 81(74.3%) 
Sometimes, but 

not often 2(4.7%) 13(11.9%) 

Day time sleep 
duration 

 
No nap 5(11.6%) 21(19.3%) 

9.028 .023 
Short nap 1(2.3%) 5(4.6%) 
Moderate 

duration nap 30(69.8%) 46(42.2%) 

Extended 
duration nap 7(16.3%) 37(33.9%) 

Frequency of 
Exercise 

1-60 minutes 20(76.9%) 44(84.6%) 

2.006 .419 61-120 minutes 4(15.4%) 3(5.8%) 
Above 120 

minutes 2(7.7%) 5(9.6%) 

Note: Fisher's Exact test was used to examine. 

Table 4.13 shows that Fisher's Exact Test was used to explore the relationship between 

clinical, knowledge, and behavioral factors on post-stroke sleep quality PSQI index. The 

results show that the incidence of a third stroke (P=.497) and the side of the brain affected 

(P=.731) showed no statistically significant association with sleep quality. Similarly, a 

person's self-rated general knowledge about sleep (P=.984), his or her bed-sharing 

arrangement (P=.546), presence of perceived sleep movement (P=.288), and duration of 

exercise (P=.419) were not significantly associated with whether they had good or poor 

sleep. However, two factors showed significant associations. First, morning alertness was 

highly significantly associated with sleep quality (P=.001), and the difference was that 

76.7% (n=33) of good sleepers reported feeling refreshed and energetic upon waking, 

compared to only 33.9% (n=37) of poor sleepers, who were more likely to feel sleepy or 

very tired. Second, the duration of daytime sleep was also a significant factor (P=.023), 

with a moderate daytime nap being more frequent in good sleepers, 69.8% (n=30), than 
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poor sleepers, 42.2% (n=46), while an extended daytime nap was higher in the poor sleep 

group, 33.9% (n=37), than in the good sleep group, 16.3% (n=7). 

Table 4.14 
 
The association of Overall Pittsburgh Sleep Quality Index (PSQI) with demographic 
factors 

Variable Category Good Sleep 
(n%) 

Poor Sleep 
(n%) 

Chi-Square 
(x²) P-value 

Gender 
 

Male 38(88.4%) 75(68.8%) 6.188 .013 
Female 5(11.6%) 34(31.2%) 

Type of 
residence 

 

Rural 21(48.8%) 58(53.2%) 
.331 .847 Semi urban 5(11.6%) 10(9.2%) 

Urban/Town 17(39.5%) 41(37.6%) 

Second stroke 
Yes 5(11.6%) 22(20.2%) 

1.545 .214 No 38(88.4%) 87(79.8%) 

Type of stroke 
Ischemic Stroke 31(72.1%) 64(58.7%) 

2.354 .125 Hemorrhagic Stroke 12(27.9%) 45(41.3%) 

side of the 
brain was 
affected 

Right Hemisphere 22(51.2%) 55(50.5%) 

1.639 .441 
Left Hemisphere 21(48.8%) 50(45.9%) 

Both Hemispheres 0(0.0%) 4(3.7%) 

Receipt of 
sleep rest 

advice from 
OT 

No 33(76.7%) 84(77.1%) 

.002 .996 Yes 10(23.3%) 25(22.9%) 

Day time 
Sleeping 

No 5(11.6%) 21(19.3%) 1.269 .260 Yes 38(88.4%) 88(80.7%) 
Regularly 
exercise 

No 17(39.5%) 57(52.3%) 2.009 .156 Yes 26(60.5%) 52(47.7%) 
Need to get up 

to use the 
bathroom 

 

Not during the past 
month 

11(25.6%) 14(12.8%) 

11.161 0.011 Less than once a week 11(25.6%) 18(16.5%) 
Once or twice a week 6(14.0%) 7(6.4%) 
Three or more times a 

week 
15(34.9%) 70(64.2%) 

Note: Chi-Square (x²) test was used to examine. 

Table 4.14 shows that the chi-square test was used to analyze the relationship between 

other demographic and clinical variables with quality of sleep (PSQI) as the outcome. The 

findings showed there is a statistically significant relationship with Gender (P=.013), 

where males were more represented in the good sleepers, 88.4% (n=38), compared to the 
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poor sleepers, 68.8% (n=75), and females were more represented in the poor sleepers, 

31.2% (n=34), than in the good sleepers, 11.6% (n=5). Several other factors were not 

significantly correlated to sleep quality. These included the ype of residence (P=.847); the 

categorical distribution of rural, semi-urban, and urban dwellers across sleep quality groups 

was similar; the presence of a second stroke (P=.214); the type of stroke (Ischemic vs. 

Hemorrhagic, P=.125); and the side of the brain involved (P=.441). In addition, clinical 

and behavioral factors such as receipt of sleep rest advice from an Occupational Therapist 

(OT) (P=.996), daytime sleeping (P=.260), and self-reported exercise regularly (P=.156) 

did not have significant relationships with sleep quality outcomes. This means that of all 

the variables tested in this table, gender was the only variable with statistical significance 

to sleep quality post-stroke. 

Individuals who frequently wake up at night to use the bathroom are more likely to 

experience poor sleep quality. A significant association was found between nighttime 

bathroom visits and sleep quality (P=.011), highlighting the impact of frequent nocturnal 

urination (nocturia) on overall sleep health. Among those who did not wake up, 25.6% 

(n=11) reported good sleep, while only 12.8% (n=14) reported poor sleep. For those 

waking less than once a week, 25.6% (n=11) had good sleep, with 16.5% (n=18) 

experiencing poor sleep. In the once or twice a week group, 14.0% (n=6) reported good 

sleep compared to 6.4% (n=7) with poor sleep. However, among participants who woke 

three or more times a week, 64.2% (n=70) reported poor sleep, while 34.9% (n=15) 

reported good sleep. 
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Table 4.15 
 
The association of Overall Pittsburgh Sleep Quality Index (PSQI) with health issues, 
sleep disorders, pre-bedtime behavior, and sleep quality 
 

Variable Category Good Sleep 
(n%) 

Poor Sleep 
(n%) 

Chi-
Square 

(x²) 
P-value 

Comorbidities 
disease 

Diabetes 22(21.2%) 82(78.8%) 8.266 .004 

Hypertension 37(26.4%) 103(73.6%) 3.027 .082 

Mental health issues 21(21.6%) 76(78.4%) 5.826 .016 

Immobility 10(16.7%) 50(83.3%) 6.601 .010 

Shoulder subluxation 7(16.7%) 35(83.3%) 3.865 .049 

Urinary/bowel problems 8(24.2%) 25(75.8%) .340 .560 

Cardiovascular Disease 10(31.3%) 22(68.8%) .175 .676 

Blood Lipid Issues 15(26.3%) 42(73.7%) .175 .676 

Other health problems 10(%) 36(78.3%) 1.395 .23 

Type of sleep 
disorder 

Insomnia 3(3.6%) 81(96.4%) 56.550 .001 

Hypersomnia 6(17.6%) 28(82.4%) 2.445 .118 

Sleep-disordered 
Breathing 

14(20.6%) 54(79.4%) 3.597 .058 

Sleep-related Movement 
Disorder 

4(26.7%) 11(73.3%) .022 .883 

None 23(67.6%) 11(32.4%) 33.442 .001 

Pre-Bedtime 
behaviors 

Phone use 13(24.5%) 40(75.5%) .567 .451 

Stimulants use 11(21.2%) 41(78.8%) 1.984 .159 

Unhealthy bed time 
eating habit 

10(21.7%) 36(78.3%) 1.395 .238 

Drinks water within 1–2 
hours before bedtime 

17(23.3%) 56(76.7%) 1.732 .188 

None 15(53.6%) 13(46.4%) 10.814 .001 

Sleep Quality 
Influences 

Bedroom uncomfortable 
for sleep  

9(26.5%) 25(73.5%) .071 .789 

Outside interruptions  8(29.6%) 19(70.4%) .029 .865 

Psychological and 
behavior factors  

19(20.2%) 75(79.8%) 7.921 .005 
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None of the above 20(41.7%) 28(48%) 6.188 .013 

Pain locations 

during Sleep 

No pain during sleep 24(42.9%) 32(57.1%) 9.275 .002 

Axial skeleton  6(16.2%) 31(83.8%) 3.514 .061 

Upper limb 18(20.9%) 68(79.1%) 5.288 .021 

Lower limb  8(19.5%) 80.5(%) 2.132 .114 

Note: Chi-Square (x²) test was used to examine. 

Table 4.15 shows the results of a Chi-Square test of the relationship between various health 

issues, sleep disorders, pre-bedtime behavior, and sleep quality. It shows an important fact 

that diabetes (P=.004), mental health issues (P=.016), immobility (P=.010), and shoulder 

subluxation (P=.049) were significantly associated with poor sleep quality. However, 

hypertension (P=.082), cardiovascular disease (P=.676), and urinary/bowel disorder 

(P=.560) were not significantly related to sleep quality. 

Regarding sleep disorders, insomnia (P=.001) was significantly associated with 

poor sleep quality, whereas hypersomnia (P=.118) and sleep-disordered breathing 

(P=.058) were not significantly associated with poor sleep quality. Individuals who 

reported having no sleep disorders were also significantly associated with good sleep 

quality (P=.001). 

In terms of pre-bedtime behaviors, there were no significant associations between 

phone use (P=.451), stimulant use (P=.159), and unhealthy bedtime eating habits (P=.238) 

and sleep quality. However, those who reported doing none of these behaviors showed a 

significant correlation with better sleep quality (P=.001). Psychological and behavioral 

considerations (P=.005), such as stress and irregular sleep habits, had significant associated 

effects, showing a significant relationship with poor sleep quality, whereas quality of sleep 
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was not significantly related to bedroom comfort (P=.789) or interruptions from external 

sources (P=.865). 

Finally, pain locations during sleep showed that no pain (P=.002) was significantly 

associated with good quality sleep, and pain located in the upper limbs (P=.021) was 

moderately associated with poor quality of sleep. However, axial skeleton pain (P=.061) 

and lower limb pain (P=.114) did not show a significant relationship to sleep quality. These 

findings indicate that comorbidities such as diabetes, mental health issues, immobility, 

shoulder subluxation, psychological factors, and upper limb pain have an important 

influence on sleep quality, while pre-bedtime behaviors and some environmental factors 

are less influential. 
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Table 4.16 
 
Binary and multivariate logistic regression analysis of factors associated with Pittsburgh Sleep Quality Index (PSQI) (Unadjusted and 
Adjusted Model) 
 

Variables PSQI Unadjusted Model  

 

Adjusted Model 

 Good sleep Poor sleep COR (95%CI)  P-value  COR (95% CI)  P-value  

Age 

18_30 years 2(4.7%) 3(2.8%) Reference  Reference  

31_40 years 4(9.3%) 13(11.9%) .511(.053_6.795) .680 1.142(.009_11.934) .537 

41_50 years 21(38.2%) 34(31.2%) .262(.178_9.474) .796 .2919(.037_14.949) .849 

51_60 years 13(30.2%) 26(23.9%) .434(.115_3.645) .622 1.234(.017_4.908) .392 

61_70 years 1(2.3%) 28(25.7%) .223(.136_4.696) .805 .985(.021_6.678) .503 

70 years above 2(4.7%) 5(4.6%) 2.416(.847_148.131) .067 .960(.074_92.783) .598 

Gender 

Male 38(88.4%) 75(68.8%) 1.237(.105_.802) .017 .706(.117_2.086) .337 

Female 5(11.6%) 34(31.2%) Reference  Reference  

Morning alertness 

Feel refreshed and 
energetic when I wake up 

33(76.7%) 25(22.9%) Reference  Reference  
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Feel tired, but it's easy to 
start my day when I wake 
up 

6(14.0%) 25(22.9%) 3.195(.009_.186) .001 2.698(.007_.659) .020 

Feel a little sleepy when I 
wake up 

2(4.7%) 22(20.2%) 1.491(.042_1.207) .082 1.903(.013_1.711) .126 

Feel very tired and need 
more rest when I wake up 

2(4.7%) 37(33.9%) .520(.078_4.526) .616 1.793(.010_2.806) .213 

Day time sleep duration 

No nap 5(11.6%) 2119.3%) Reference    

Short nap 1(2.3%) 5(4.6%) .230(.224_2.819)  .722 .656(.247_15.068) .531 

Moderate duration nap 30(69.8%) 46(42.2%) .056(.095_9.378) .962 1.770(.254_135.560) .269 

Extended duration nap 7(16.3%) 37(33.9%) 1.238(.115_735) .009 .576(.112_2.830) .485 

Comorbidities disease 

Diabetes 

No 21(48.8%) 27(24.8%) Reference  Reference  

Yes 22(51.2%) 82(75.2%) 1.064(.165_.723) .005 .789(.142_1.453) .183 

Mental health issues 

No 22(51.2%) 33(30.3%) Reference  Reference  

Yes 21(48.8%) 76(69.7%) .881(.201_.885) .017 .043(.239_3.836) .951 

Immobility 

No 33(76.7%) 59(64.1%) Reference  Reference  

Yes 10(23.3%) 50(45.9%) 1.028(.160_.797) .012 .583(.153_2.034) .377 
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Shoulder subluxation 

No 36(83.7%) 74(67.9%) Reference  Reference  

Yes 7(16.3%) 35(32.1%) .889(.166_1.015) .054 0.25(.184_5.180) .977 

Type of sleep disorder 

Insomnia  

No 40(93.0%) 28(25.7%) Reference  Reference  

Yes 3(7%) 81(74.3%) 3.653(.007_.090) .001 3.426(5.886_160.705) .001 

None  

No 20(46.5%) 98(89.9%) Reference  Reference  

Yes 23(53.5%) 11(10.1%) 2.327(4.316_24.323) .001 -.736(.126_1.820) .280 

Pre bed time behavior 

None of the above before 
bedtime 

 

No 28(65.1%) 96(88.1%) Reference  Reference  

Yes 15(34.9%) 13(11.9%) 1.375(1.685_9.290) .002 1.031(.079_1.617) 181 

Sleep Quality Influences 

Psychological and behavior 
factors 

 

No 24(55.8%) 34(31.2%) Reference  Reference  

Yes 19(44.2%) 75(68.8%) 1.025(.174_.741) .006 1.596(.036_1.153) .072 
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Pain locations during Sleep 

No pain  

No 19(44.2%) 77(70.6%) Reference  Reference  

Yes 24(55.8%) 32(29.4%) 1.112(1.465_6.304) .003 .464(.102_3.889) .618 

Upper limb  

No 25(58.1%) 41(37.6%) Reference  Reference  

Yes 18(41.9%) 68(62.4%) .834(.211_ .891) .023 .009(.171_5.747) .992 

Note: Binary and multivariate logistic regression analysis was used to examine. 
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Table 4.16 shows the identified factors related to quality of sleep measured by Pittsburgh 

Sleep Quality Index (PSQI) of participants. The adjusted models contain only those 

variables that had a significant association in the binary logistic regression analysis. In the 

adjusted model, participants who reported that they were tired but able to start their day 

were 2.7 times more likely to have poor sleep than those who woke up feeling refreshed 

(AOR [Adjusted odds ratio] = 2.698, 95% CI [Confidence interval] = 0.659-1.711, P = 

0.020). Similarly, poor sleep quality among patients with compared to those without 

insomnia was 3.43 (AOR = 3.426, CI = 1.886-160.705, P < 0.001). Participants who 

mentioned upper limbs pain were 0.83 less likely to have poor sleep (AOR = 0.834, 95% 

CI=0.211-0.891, P = 0.023) than no pain. In the adjusted models, only age, gender and 

daytime sleep duration were not significantly linked to poor sleep quality (P > 0.05). 

Finally, co-morbidities including diabetes and mental health were also not significantly 

associated with sleep quality (P > 0.05). These findings indicate that morning alertness and 

insomnia are the most important variables that influence sleep quality. 
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CHAPTER V: DISCUSSION 

The study aimed to measure sleep quality status and associated factors among persons with 

stroke at a rehabilitation center in Bangladesh. A face-to-face survey was conducted to 

collect information from the participants, but it was difficult to reach all of the participants 

and gather data because more time was needed to take part in this study. Although 152 

persons, 74.3% (n=113) male and 25.7% (n=39) female, with stroke participated. The 

results show several important socio-demographic factors that influence the sleep quality 

of persons with stroke. The demographic variables analyzed in this study, particularly age, 

gender, and socio-economic conditions, allow for an in-depth understanding of post-stroke 

sleep disorders. 

One of the major findings in this particular study is the alarmingly high prevalence 

of poor sleep quality in stroke survivors, where 71.7% (n=109) of persons, 68.9% (n=75) 

male and 31.2% (n=34) female, with stroke were found to be poor sleepers according to 

PSQI criteria. This figure is in remarkable agreement with the 70.6% prevalence reported 

in an Ethiopian study (Mansour et al., 2020). Given that both studies were carried out in 

developing countries, which tend to have similar socioeconomic difficulties and healthcare 

resource limitations, this consistency is of great significance. Global estimates show a high 

incidence of poor sleep at 50.26% in patients who are survivors of stroke (Y. Wang, Li, et 

al., 2025). However, large geographical differences exist, with some prevalence rates as 

high as 84% in Iran (Khazaei et al., 2021) and 60.0% in Saudi Arabia (Alabdali et al., 

2025), where as a much lower prevalence of 15.6% was reported in Central Taiwan (Tsai 

et al., 2022). These differences are probably due to variations in sampling, assessment 

methods, cut-off points, and population characteristics. 
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The alertness in the morning between the two groups one being tired but still able 

to start their day and another feeling refreshed. Furthermore, the adjusted odds ratio (AOR 

= 2.698, CI = 0.659-1.711, P = 0.020). People who reported being tired but still able to 

start their day was 2.7 times higher for poor sleep quality, as opposed to those who woke 

up feeling refreshed. This finding highlights the significance of morning alertness as a 

predictor of sleep quality, which is also reflected in the results of prior research, where 

morning alertness is associated with better sleep quality (Hasan et al., 2021; Zhao et al., 

2021). 

In this study, the sleep disorder most commonly reported by the participants was 

insomnia 55.3% (n=84); sleep disordered breathing 44.7% (n=68) and hypersomnia 22.4% 

(n=34). These findings are consistent with the literature, which highlights the most 

common disorders in stroke survivors to being insomnia and sleep disordered breathing 

(Hasan et al., 2021). The presence of sleep disordered breathing in particular is of concern 

as other studies are associated with worse long-term outcome, including increased 

mortality rates (Fulk et al., 2020). In the present study it was found that insomnia was a 

significant risk factor for a person to develop poor sleep since the prevalence of people 

experiencing insomnia was noted 3.43 times more likely to have poor sleep than people 

without insomnia (AOR = 3.426, CI = 5.886-160.705, P < 0.001). This result concurs with 

global research which highlighted the high prevalence of insomnia after stroke, and its 

negative effect on recovery (Tsai et al., 2022; Cai et al., 2021). 

A significant relationship between age and sleep quality (P= .007), in which the 

age group of 61-70 years had a significant difference with sleep quality. Studies which 

have found that ageing is one of the major factors that affects sleep quality after stroke. 
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The higher prevalence of poor sleep in this age group other studies strengthening the claim 

that elderly stroke survivors experience more significant sleep disorders (Hasan et al., 

2021; Kim et al., 2017). 

The sociodemographic factor male gender that was statistically significantly related 

to the post-stroke sleep disorder in this study analysis is gender (P = .013). which supports 

the findings in the review of having more severe sleep disordered breathing in males after 

stroke (McDermott et al., 2018).  

The neurological correlates of sleep disorder, stroke type (ischemic vs. 

hemorrhagic), affected side of the brain (right vs left) hemisphere, and occurrence of a third 

stroke were not associated with sleep quality. Similarly, some studies reported no have 

correlation between lesion side and sleep quality, supporting findings that lesion location 

may not be as significant as other factors (Kojic et al., 2022). 

The prevalence of daytime napping was also high with 82.9% (n=126) of the 

participants reporting napping and 50.0% (n=76) of them taking moderate-length naps. The 

duration and type of the daytime sleep also had a significant effect on sleep quality (P = 

.023). Moderate daytime nap being more frequent in good sleepers 69.8% (n=30) than poor 

sleepers 42.2% (n=46), while an extended daytime nap was higher in the poor sleep group 

33.9% (n=37), than in the good sleep group 16.3% (n=7) have shorter duration of naps. 

These results are in line with the review's conclusion that sleep disorder is more common 

in stroke survivors with abnormal sleep pathology and too much sleep during the day 

(Hasan et al., 2021). Another research shows that short to moderate naps (30-90 minutes) 

might have a positive effect on cognitive health, while other studies identified longer naps 
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(>90 minutes) were associated with poor outcomes, including more sleep fragmentation 

(Li, et al., 2022). 

78.8% (n=82) Diabetes, 78.4% (n=76) Mental Health Issues, 83.3% (n=50) 

Immobility, and 83.3% (n=35) Shoulder Subluxation these factors were significantly 

linked with poor sleep quality (P values ranging from .004 to .049), indicating the 

importance of comorbid conditions on post-stroke poor sleep quality. These results are 

familiar in studies related to the high occurrence of insomnia and other sleep disorders in 

people with chronic conditions such as diabetes and mental health disorder (Cai et al., 

2021). It is highly important to note the relationship between shoulder subluxation and poor 

quality of sleep which highlights the importance of treating pain-related problems, such as 

Hemiplegic Shoulder Pain (HSP) which is known to disrupt sleep (Khatooni et al., 2025). 

Other hand hypertension, Cardiovascular disease, Urinary/bowel disorder were not 

significantly associated (all P > .05) and were not linked to poor sleep quality. 

A strong correlation between stress and irregular sleep patterns (P = .005) and poor 

sleep quality demands a focus on psychological factors, specifically post-stroke depression 

(PSD), in the rehabilitation of stroke patients. This review highlights the bi-directional 

relationship between insomnia and depression, where both conditions exacerbate each 

other (Cai et al., 2021). 

Participants who had upper limbs pain were 0.83 less likely to have poor sleep 

(AOR = 0.834, 95% CI=0.211-0.891, P = 0.023) than no pain. Pain locations during sleep 

showed that no pain (P =.002) was significantly associated with good quality of sleep and 

pain located in the upper limbs (P =.021) was associated with poor quality of sleep. 

However, axial skeleton pain (P =.061) and lower limbs pain (P=.114) did not show a 
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significant relationship to sleep quality. The findings support other studies which have 

quoted that pain has a heavy interference on the quality of sleep it indicates that pain has a 

more diverse effect (Khatooni et al., 2025; Fulk et al., 2020).  

The study corroborates findings by Komleva et al. (2024), that nocturia is 

associated with poor sleep quality and shorter sleep duration, this study shows a significant 

correlation (P = 0.011) between nighttime bathroom visits and sleep quality. Participants 

who did not wake at night reported better sleep quality 25.6% (n=11) compared to those 

waking less frequently 25.6% (n=11) good for less than once per week, 16.5% (n=18) poor. 

However, those waking three or more times weekly experienced significantly poorer sleep, 

with 64.2% (n=70) reporting poor quality. 

Previous studies have reported that living in larger households can be protective 

against post-stroke sleep disturbances, whereas living alone or in smaller households is 

associated with higher risk (Cahuiche et al., 2025; Dong et al., 2020). Similarly, higher 

educational level and income have been linked to better sleep quality, greater engagement 

in rehabilitation, and improved overall recovery (Zamzam et al., 2020; Butsing et al., 

2025). In the present study, living arrangement, number of family members, education, and 

family income/expenditure were not significantly (all P > 0.05) related to sleep status. 

Some studies have found no significant association between hemispheric lesion 

location and sleep disorders (Kojić et al., 2022), whereas others have suggested that left-

hemisphere lesions may be protective against poor sleep quality (Wang et al., 2025). This 

result found that stroke type, lesion side and recurrence had no impact on sleep. 
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Reviews have highlighted a significant gap between the recognized importance of 

sleep and the quality and consistency of sleep care provided, effectiveness of current 

treatments (Benca et al., 2023). Affini et al., (2022) said that a lack of institutional systems 

to promote sleep in hospital settings. A limited sleep-specific knowledge among 

Occupational Therapists (Ludwig et al., 2022). This Study showed that the majority of the 

77.0% (n=117) respondents reported that they never received sleep rest advice from an 

Occupational Therapist and a small proportion of participants, 23.0% (n=35), responded 

confirmed to the question on having received such advice. But this study also found that 

receiving sleep-rest guidance from an Occupational Therapist were not significantly 

associated to sleep outcomes.  

 In addition, individual lifestyle and environmental factors such as mobile phone 

use before bed, stimulant intake, unhealthy bedtime eating, bedroom comfort, and external 

disruptions at night were also not independently linked with sleep quality. But evidence 

showed that where late-night technology use has been linked with excessive daytime 

sleepiness and impaired daytime function (Hartley et al., 2022), and substances such as 

caffeine and alcohol have been shown to alter sleep architecture, reduce sleep efficiency, 

and disrupt REM sleep (Gardiner et al., 2023; McCullar et al., 2024). Likewise, smoking 

and poor diet are reported to worsen insomnia and are themselves influenced by sleep 

quality in a bidirectional fashion (Nuñez et al., 2020; Zuraikat et al., 2020).  
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CHAPTER VI: CONCLUSION 

6.1 Strength and Limitation 

6.1.1 Strength 

• Data was collected through a face-to-face survey using a standardized scale, 

eliminating the possibility of bias during both data collection and data entry 

processes. 

• The researcher received permission to use the Bangla adopted version PSQI 

questionnaire.  

• There was no unauthorized access to the data, which was used without any 

modifications. 

• Study-related data was securely stored in Google Drive with a strong password. 

• To ensure data validity, all data used in this study will be destroyed after a certain 

period. 

• This was the first study about PSQI among persons with stroke in Bangladesh. 

6.1.2 Limitation 

There are some limitations of the study. They are,  

• Insufficient time for data collection may have restricted sample representation and 

depth of understanding. 

• The participants were based in a specific rehabilitation centre, which cannot be 

generalised. 

• Some participants were disinterested to participate. 
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6.2 Practice Implication 

6.2.1 Recommendation for future clinical practice 

Sleep disorders affect stroke patients affecting their recovery and quality of life.  Sleep 

quality should be measured frequently in the rehabilitation setting using a reliable and valid 

scale capable of detecting changes such as the Pittsburgh Sleep Quality Index (PSQI). It is 

important to include sleep education in rehabilitation programs for stroke patients and 

caregivers. A person can understand the importance of sleep and how it can help him 

recover faster. Therefore, this lesson aims to improve their sleep. 

A good treatment plan will address the psychological and physical factors affecting 

sleep. Shoulder subluxation and musculoskeletal pain due to poor sleep quality should be 

addressed with appropriate pain management strategies, including therapeutic treatment 

and pain medication. Stress and post-stroke depression can induce sleep disturbances. This 

shows that the inclusion of mental health care in stroke rehab like counselling, support 

groups and psychotropic medications must be vital to improve sleep.  

Home-based rehabilitation (HBR) programs can help with recovery. They can work 

with patients on their lifestyle and improving sleep hygiene. They can also use Cognitive 

Behavioral Therapy for Insomnia (CBT-I) to help patients sleep better. Napping time, 

specifically for shorter naps lasting 30 to 90 minutes, should not be too long. 

There is a strong association between poor sleep and other health conditions like 

diabetes, mental health issues, disability. A multidisciplinary team can work together to 

resolve these issues using this approach. 
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In Bangladesh, stroke policymakers should include sleep management protocols in 

care. This involves health professionals training, patient counselling, and effective sleep 

disorder management as a proper stroke management plan for better outcomes in health 

and quality of life. In addition, technological solutions like sleep monitors and mobile-

based monitoring applications provide continuous feedback on sleeping habits and therapy 

guidance.  

6.2.2 Recommendation for future Research 

Future research on sleep problems in stroke survivors should prioritize several key areas to 

enhance understanding and treatment. It is essential to monitor changes in sleep quality 

over time and its impact on recovery. Exploring potential treatments, such as sleep hygiene 

routine, Cognitive Behavioral Therapy for Insomnia (CBT-I), medications, and 

rehabilitation programs, is critical. Additionally, investigating how mental health 

conditions, particularly depression and stress, impair sleep issues can lead to improved 

therapeutic strategies. Addressing pain management, especially shoulder pain, is also vital 

for enhancing sleep quality. Furthermore, larger and more diverse sample populations is 

necessary to enhance the generalizability of findings to influenced by culture, income, and 

healthcare accessibility. The effects of comorbidities like diabetes and hypertension on 

sleep should also be examined. Finally, studying the impacts of nocturia and good sleep 

hygiene on sleep could produce valuable insights. By targeting these areas, we can better 

improve care and treatment options for stroke survivors. 

6.3 Conclusion  

The findings of this study have addressed the research aim and existing literature there was 

a very high prevalence 71.7% (n=109) of poor sleep quality among persons with stroke 
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attending rehabilitation centre in Bangladesh. Insomnia was the most common sleep 

disorder, sleep-disordered breathing and hypersomnia. Researchers found strong 

associations between insomnia and waking up tired with poor sleep. Older age (61 to 70 

years), male gender, longer daytime naps, diabetes, mental health problems, immobility, 

shoulder subluxation, upper limb pain, higher stress, irregular sleep patterns, and frequent 

going to toilet at night was associated with poor sleep. Other hand hypertension, 

cardiovascular disease, urinary or bowel disorders were not associated with sleep quality. 

Pain in the axial skeleton or lower limbs did not differ between good and poor sleepers. In 

this study, socio-demographic variables, marital status, current living arrangement, number 

of family members, educational level, employment status, and indicators of socio-

economic status were not related to being classified as a good or poor sleeper. Similarly, 

Stroke type, lesion side and stroke recurrence were not associated with poor sleep. 

Receiving sleep-rest advice from an OT were not significantly linked to sleep outcomes. 

In addition, individual lifestyle and environmental factors such as mobile phone use before 

bed, stimulant intake, unhealthy bedtime eating, bedroom comfort, and external 

interruptions at night were also not associated with sleep quality. Together, these findings 

suggest that many socio-economic, structural stroke characteristics, medical comorbidities, 

isolated and lifestyle or environmental factors played a comparatively limited role in 

determining sleep quality after stroke. These findings show that there’s a need for an 

assessment of sleep quality using valid tools such as PSQI and sleep education of stroke 

patients and caregivers. The pain management (especially hemiplegic shoulder pain) stress 

and post-stroke depression should be addressed through counselling training support 

groups and psychotropic medication. Home-based rehabilitation can support lifestyle 
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change, better sleep hygiene, the use of CBT-I, and limiting daytime naps to about 30–90 

minutes. Comorbid diabetes, hypertension, disability, and mental health issues should also 

be addressed by a multidisciplinary team. Lastly, national policy in Bangladesh should 

incorporate sleep management protocols, staff training, patient counselling, and simple 

technologies like sleep monitors and mobile apps. With consideration of its limitations, 

suggest practical lifestyle changes and highlight future studies should have bigger and more 

diverse samples. In addition, such studies should also trial sleep intervention after stroke. 
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