
Khatooni et al. 
Health and Quality of Life Outcomes           (2025) 23:32  
https://doi.org/10.1186/s12955-025-02367-x

RESEARCH Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Health and Quality
of Life Outcomes

Association of post‑stroke hemiplegic 
shoulder pain with sleep quality, mood, 
and quality of life
Marzieh Khatooni1, Leila Dehghankar2, Fatemeh Samiei Siboni1, Mahdieh Bahrami3, Mahya Shafaei4, 
Rahman Panahi5 and Mohamad Amerzadeh1* 

Abstract 

Background  Hemiplegic Shoulder Pain (HSP) is a prevalent post-stroke complication, characterized by paralysis, 
spasticity, altered sensation, neuropathic pain, shoulder subluxation, and soft tissue injuries such as rotator cuff tears 
and bicipital tendonitis. Muscle imbalances, weakness, and altered scapular positioning further contribute to the exac-
erbation of HSP. These factors lead to poorer functional outcomes, reduced hand function, and difficulties in perform-
ing daily activities. HSP is often associated with substantial mental and physical health burdens. The disorder signifi-
cantly impacts the rehabilitation process, as evidenced by the negative effects it can have on quality of life (QoL), 
sleep quality, and mental status.This study aimed to determine the relationships between pain intensity, sleep quality, 
depressive symptoms and QoL in patients with post-stroke HSP.

Methods  This study was a cross-sectional survey of patients with chronic post-stroke HSP. The study included 164 
patients who were referred to physiotherapy, rehabilitation, and neurology clinics for palliative and rehabilitative care. 
Demographic data, pain intensity (Numeric Pain Rating Scale, NPRS), QoL (SF- 36), sleep quality (Pittsburgh Sleep 
Quality Index, PSQI), and depression (Beck Depression Inventory-II, BDI-II) were assessed.

Results  Participants exhibited low QoL, with a mean SF- 36 score of 46.25 ± 4.21. The mean and standard devia-
tion for depression, sleep quality, and pain intensity were 12.375 ± 3.569 (moderate level), 9.901 ± 3.213 (relatively 
low level), and 4.689 ± 2.547 (moderate level), respectively. The variables of sleep quality, depression, pain intensity, 
education level, and duration of HSP were found to be significant predictors of QoL (P < 0.05). Individuals experienc-
ing intense and moderate pain had 0.538 and 0.605 times the likelihood of having a favorable QoL, respectively, 
compared to those with mild pain. Similarly, individuals with intense and moderate depression had 0.461 and 0.551 
times the likelihood of achieving a favorable QoL compared to those without depression. Participants with a diploma 
or university degree (OR: 2.475) were more likely to have a favorable QoL than those who were illiterate. Additionally, 
individuals who had experienced HSP for more than one year had 0.631 times the likelihood of achieving a favorable 
QoL compared to those whose HSP duration was less than one year. Regarding functional independence, indi-
viduals who were completely dependent and semi-dependent in performing daily activities had 0.391 and 0.462 
times the likelihood of having a favorable QoL, respectively, compared to those who were completely independent.
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Conclusion  Post-stroke HSP patients exhibited significant shoulder pain, depression, and poor sleep quality, leading 
to reduced QoL. Factors such as duration of HSP, sleep quality, depression, pain intensity, and education level were 
identified as influential in determining QoL for these patients.

Keywords  Stroke, Shoulder pain, Sleep quality, Quality of life, Depression

Background
Stroke is one of the most common diseases globally, and 
it is the most common disabling neurological disease 
among adults. It is estimated that about half of stroke 
survivors experience upper limb dysfunction, including 
hemiparesis, which is one of the most common clinical 
manifestations of stroke [10]. Hemiparesis is a condition 
where the affected side of the body experiences weakness 
or paralysis, often affecting the upper limbs. In the case 
of stroke patients, hemiparesis can occur due to various 
reasons, such as muscle control deficiency, expansion of 
abnormal motor patterns, secondary changes of soft tis-
sue that prevent joint movement, and half dislocation of 
the shoulder joint, which is a common clinical outcome 
after paralysis, also known as half-body weakness or 
hemiplegic shoulder pain syndrome (HSP). HSP is one 
of the four most common post-stroke disorders, and par-
tial shoulder subluxation of the shoulder and shoulder 
soft tissue injuries, individually or in combination, can 
contribute to its occurrence [22]. Factors such as reduc-
ing the range of motion of the shoulder due to paralysis, 
the presence of spasticity, and improper use of shoulder 
slings play a role in causing capsulitis, one of the impor-
tant causes of post-stroke HSP [33].

Approximately one-third of patients develop HSP 
within six months post-stroke, with symptoms persist-
ing for months [15]. Some patients recover from HSP 
within a few months, while others will experience long-
term consequences. This complication is associated with 
reduced hand function, disruption of the rehabilitation 
process, an increased prevalence of mental health dis-
orders and a lower quality of life  (QoL) [15, 22]. HSP 
negatively impacts the rehabilitation outcomes of these 
patients, disrupting transfer, balance maintenance, daily 
activity, and hand function [22].

In addition to increasing the length of inpatient stays, 
HSP delays rehabilitation and leads to daily activity 
dysfunction, affecting mental well-being. Several fac-
tors, including paralysis, spasticity, hemiplegia, sensory 
impairment, shoulder joint movement limitation, rotator 
cuff tear, shoulder joint capsulitis, and improper patient 
transfer are related to the occurrence of post-stroke HSP 
[33]. This pain can lead to the patient’s inability to per-
form daily tasks and their dependence on others. Stud-
ies have shown that HSP can persist for weeks or months 
after hemiplegia and can become chronic or refractory to 

treatment. HSP syndrome can make living conditions dif-
ficult and exhausting for patients and leave negative psy-
chological effects [22].

Pain can have a significant impact on a person’s QoL, 
not only physically but also psychologically. It can be 
a source of stress and anxiety and disrupt normal sleep 
patterns. Additionally, pain can have negative impacts 
on QoL, including affecting a person’s ability to per-
form daily activities and participate in social and leisure 
activities [12]. Previous studies have shown that pain can 
have a significant negative impact on QoL ([28]). QoL is 
a multidimensional concept that encompasses physical, 
mental, and social aspects of a person’s health status. It is 
typically measured based on patients’perceptions of their 
health state, and is considered a fundamental indicator 
of health. As HSP syndrome is a multidimensional con-
dition that affects multiple aspects of a person’s health, 
research into its impact on QoL is crucial. [1, 18].

Although shoulder pain is a common complication 
after stroke, there has been limited research inves-
tigating its negative effects on important aspects of 
patients’health status, such as sleep quality, psychologi-
cal status, and QoL. However, studies conducted in other 
countries have shown that HSP can significantly hinder 
rehabilitation, increase hospitalization time, exacerbate 
the medical burden, and reduce QoL. [16, 26]. The cur-
rent study aimed to investigate the relationship between 
pain intensity, sleep quality, depressive symptoms, and 
QoL in patients with HSP in Iran. It aimed to increase 
knowledge and awareness regarding the negative impacts 
of HSP syndrome on sleep state, mental well-being, and 
QoL among this patient population. The findings could 
guide clinicians, rehabilitation specialists, and nurses in 
planning more effective palliative, rehabilitative, and psy-
chological interventions.

Methods
Design
This study employed a cross-sectional design, which is 
characterized by its descriptive nature.

Setting/Participants
A total of 164 patients with chronic post-stroke HSP, 
referred to physiotherapy, rehabilitation, and neurology 
clinics, were enrolled. Inclusion criteria for the study 
included having a history of HSP following a stroke for 
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at least one month, specifically complaining of HSP and 
not suffering from other acute and chronic pains, such as 
rheumatoid arthritis, migraine, stomach, and abdominal 
pain and not having any other cause of hemiplegia. By 
excluding patients with other causes of hemiplegia, the 
study could focus on the specific needs and challenges 
faced by individuals with chronic. Other causes include 
traumatic brain injuries, brain tumors, infectious brain 
diseases and cerebral palsy, as well as people who had 
severe cognitive impairment due to stroke (so they were 
unable to understand the questions of the questionnaire 
and answer them). Patients who had a medical history of 
depression, sleep disorders, and the use of sleeping and 
antidepressant medications before suffering from HSP 
were excluded from the study.

The sampling method used in this study was conveni-
ent, which ensured that all eligible patients were included 
in the study. To ensure the medical diagnosis of the 
patients, the medical records of the patients were exam-
ined and the opinions of the physicians and physiother-
apy and rehabilitation experts of the hospital regarding 
the definitive diagnosis of the disease and post-stroke 
HSP were followed up by the researcher. After the initial 
identification of the patients, the researcher explained the 
purpose of the study and after obtaining written consent, 
the questionnaires were given to the patients. In the case 
of illiterate participants, the questionnaires were read by 
the researcher and the participants’answers were marked 
in the questionnaires.

Based on the results of one study on the prevalence of 
chronic post-stroke complications, the P value was found 
to be 0.09 for the frequency of post-stroke HSP [17] 
and assuming a  type I  error of α = 0.05, a power = 0.95 
(Z1- α/2 = 1.96),using Cochran’s sample size formula(n 
= (Z1-α/2)2 (pq)/(d)2), the sample size was estimated to be 
126 people. However, the actual number of participants 
included in the study was 164, which accounts for a 30% 
probability of sample drop. n = (1.96)2 (0.09)(0.0.91)/
(0.05).2

Data collection
Data collection tools were the demographic information 
form, the Numerical Pain Rating Scale (NPRS), the SF- 
36 (Short Form 36 Health Survey) Quality of life Ques-
tionnaire, the Pittsburgh Sleep Quality Index and the 
Beck Depression Inventory short form (second version) 
(BDI13).

A) The Numerical Pain Rating Scale (NPRS) is a widely 
used tool for measuring pain intensity. It is a segmented 
numerical version of the Visual Analog Scale (VAS), 
which is an accepted questionnaire for clinical research-
ers that can be used to evaluate a wide range of clinical 
pain. The NPRS includes a 10-cm ruler that is graded 

lengthwise from 0 to 10, where zero indicates no pain, 
1–3 mild pain, 4–6 moderate pain, and 7–10 intense and 
unbearable pain [3]. Otakhoigbogie et al. [25] calculated 
the correlation coefficient of NPRS with VAS (r = 0.92) 
and verified the scale’s reliability and validity. [25]. The 
measurement was done by asking patients to draw a cir-
cle around the numbers on the ruler, indicating their pain 
level.

B) The SF- 36 Health Survey is a widely used ques-
tionnaire for measuring QoL in various populations. It 
includes eight subscales that assess different aspects of 
physical and mental health, such as physical function, 
bodily pain, general health, vitality, social function, emo-
tional problems, and mental health. The survey provides 
two measurements of QoL: a physical health summary 
and a mental health summary. The scoring of the ques-
tions is based on the RAND scoring system, with a higher 
score indicating better QoL. [30]. The SF- 36 Health Sur-
vey has been translated and culturally adapted in more 
than 50 countries around the world, including Iran. 
Researchers have verified the reliability and validity of the 
translated version of the SF- 36 in Iran, with a total Cron-
bach’s alpha coefficient for reliability of 0.95.[4, 24, 30]. 
According to researchers, QoL was categorized into two 
levels based on scores obtained from the QoL question-
naire: limited (scores less than 50% of the total score) and 
favourable (scores of 50–100%). [19, 21].

C) The Pittsburgh Sleep Quality Index (PSQI) was 
developed in 1989 by Buysse et al. as a self-report ques-
tionnaire designed to assess an individual’s subjective 
sleep quality over the past month. The PSQI consists of 
18 questions that evaluate seven distinct aspects of sleep 
quality. Its questions evaluate seven characteristics of 
people’s sleep during the past month: subjective sleep 
quality, sleep latency, sleep duration, habitual sleep effi-
ciency, sleep disorder, use of sleeping drugs, and daytime 
dysfunction. Each of the seven subscales of the sleep 
quality questionnaire had a score of 0–3: none (0), poor 
(1), moderate (2), and severe (3). The final sum of the 
scores on the seven scales is between zero and 21. Higher 
scores indicate poor sleep quality. A total score greater 
than five indicates poor sleep and unfavorable sleep qual-
ity, with severe problems in at least two domains or mod-
erate problems in more than three domains. [12]. 

This questionnaire has been translated into Persian 
and its psychometric properties have been evaluated in a 
sample of Iranian adults. It demonstrated good sensitivity 
(88.5%) and specificity (87.1%) in detecting sleep disor-
ders, and its internal consistency (Cronbach’s alpha coef-
ficient) was found to be 0.81 [8].

D) The Beck Depression Inventory (BDI-II) consists of 
13 items that evaluate the severity of depressive symp-
toms, with a total score ranging from 0 to 39. [9]. In the 
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BDI- 13, the answers were scored on a scale from 0 to 3, 
with higher scores indicating greater severity of depres-
sion. The cut-off points for interpreting the scores were 
as follows: a score of 0–3 was considered normal, 4–7 
was mild depression, 8–11 was mild to moderate depres-
sion, 12–15 was moderate depression, and 16–39 was 
intense depression [5]. Cronbach’s alpha coefficient, test–
retest reliability, and split-half reliability of this scale were 
0.91, 0.94, and 0.89, respectively [2, 11].

The duration of HSP was self-reported in months 
in the demographic information form. Additionally, 
patients’ability to perform daily activities was assessed 
through a subjective self-report question at three levels: 
complete independence, semi-dependence, and complete 
dependence.

Data analysis
Data analysis was conducted using SPSS software (Ver-
sion 25, Armonk, NY: IBM Corp), employing various 
statistical techniques, including descriptive statistics and 
logistic regression modeling. To investigate the relation-
ships between the variables, the study simultaneously 
entered the independent variables (age, gender, marital 
status, level of education, duration of stroke, duration 
of HSP, ability to perform daily activities, sleep quality, 
depression, and pain intensity) into a logistic regression 
model, with QoL as the dependent variable.. The level of 
statistical significance was p < 0.05.

Results
Following the distribution of the questionnaires, the final 
analysis was conducted on the data collected from 160 
questionnaires (response rate = 97%). The demographic 
characteristics of the participants were as follows: 60% 
(n = 96) of the participants were male, 80.6% (n = 129) 
were married, and 25% (n = 40) were illiterate. The age 
range of the participants was between 70 and 80 years, 
with a mean age of 75.4 ± 4.1 years. Additionally, 44.4% (n 
= 71) of the participants were completely dependent on 
performing activities of daily living, while 56.3% (n = 90) 
were semi-dependent and 21.2% (n = 34) were completely 
independent. The duration of stroke was more than one 
year in 47.5% (n = 76) of the participants, while the dura-
tion of HSP was less than one year in the majority of par-
ticipants (56.9%, n = 91). (Table 1).

The mean and standard deviation of QoL scores among 
the participants were 46.25 ± 4.213, at a low level, depres-
sion was 12.375 ± 3.569, at a moderate level, and sleep 
quality was 9.901 ± 3.213, at a relatively low level. The 
mean and standard deviation of pain intensity among 
the participants were 4.689 ± 2.547, at a moderate level. 
(Table 1).

Table 2 summarizes logistic regression results for QoL 
determinants. Higher education levels were significantly 
associated with better QoL (OR = 2.475, P = 0.018), 
whereas higher depression scores, sleep disturbances, 
pain intensity, higher duration of HSP and lower ability 

Table 1  Frequency distribution of participants according to 
demographic, background and main variables

Variables N (total = 160) % Mean (SD)

Age 69.22 (4.41)

Less than 70 years 59 36.9 54.58 (7.89)

Between 70 and 80 years 71 44.4 75.48 (4.11)

More than 80 years 30 18.7 83.16 (2.86)

Gender
  Male 96 60

  Female 64 40

Marital status
  Married 129 80.6

  Other 31 19.4

Level of education
  Illiterate 40 25

  Elementary 58 36

  High school 40 25

  Diploma and university 22 14

Duration of stroke 2.48 (1.10)

Less than one year 84 52.5 0.77 (0.21)

More than one year 76 47.5 4.37 (1.58)

Duration of HSP 2.11 (0.85)

Less than one year 91 56.9 0.69 (0.25)

More than one year 69 43.1 3.98 (1.25)

Ability to perform daily activities
  Completely independent 34 21.2

  Semi dependent 90 56.3

  Completely dependent 36 22.5

Sleep quality 9.90) 3.21 (

Proper 32 20 3.45 (1.65)

Relatively poor 68 42.5 9.75 (1.58)

Poor 60 37.5 13.47 (2.25)

Depression 12.37) 3.56 (

Normal 33 20.6 2.23 (0.87)

Mild 23 14.4 6.41 (1.12)

Mild to moderate 27 16.9 10.25 (1.02)

Moderate 48 30 14.58 (1.31)

Intense 29 18.1 27.00 (3.48)

Pain intensity 4.68) 2.54 (

Mild 60 37.5 1.79 (0.41)

Moderate 56 35 4.91 (1.61)

Intense 44 27.5 8.41 (1.11)

QoL 46.25) 4.21 (

Limited 92 57.5 38.25 (4.58 (

Favorable 68 42.5 57.11 (5.41)
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to perform daily activities were linked to reduced QoL 
(P < 0.05).

The duration of HSP was a factor affecting QoL. So 
the chance of having a favorable QoL for people who 
had more than a year since the onset of their HSP was 

0.631 times that of people who had less than a year since 
the onset of their HSP [odds ratios (ORs) of 0.631 (95% 
CI 0.119–1.752; P < 0.05)]. The ability to perform daily 
activities was associated with a favorable QoL, so the 
chance of having a favorable QoL for completely depend-
ent people and semi-dependent people in performing 
daily activities was 0.391 and 0.462 times that of people 
who were completely independent in performing daily 
activities, respectively [odds ratios (ORs) of 0.391 (95% 
CI 0.2–61.612; P < 0.05), and (ORs) of 0.462 (95% CI 0.1–
115.589; P < 0.05) respectively]. Another factor affecting 
QoL was sleep quality. The chance of having a favorable 
QoL for people with low sleep quality was 0.457 times 
of people with proper sleep quality. [odds ratios (ORs) 
of 0.457 (95% CI 0.119–1.752; P < 0.05)]. Depression 
was another factor affecting QoL. The chance of hav-
ing a favorable QoL for people with intense and moder-
ate depression was 0.461 and 0.551 times that of normal 
people, respectively. [odds ratios (ORs) of 0.461 (95% CI 
0.121–0.101; P < 0.05), and (ORs) of 0.551 (95% CI 0.264–
1.134; P < 0.05) respectively].

The intensity of pain was also another factor affect-
ing QoL. The chance of having a favorable QoL for 
people with intense and moderate pain was 0.538 and 
0.605 times that of people with mild pain, respectively 
[odds ratios (ORs) of 0.538 (95% CI 0.258–1.098; P < 
0.05), and (ORs) of 0.605 (95% CI 0.1–195.865; P < 0.05) 
respectively]. They suggest that other demographic and 
background variables such as age (p = 0.358), gender (p 
= 0.146), marital status (p = 0.258), and duration of stroke 
(p = 0.255) did not affect QoL (Table 2).

Discussion
The findings of the current study revealed that the major-
ity of individuals afflicted with HSP were predominantly 
males between the ages of 60 and 80. These outcomes 
align with the findings of a recent investigation con-
ducted by Li et al. [16], wherein it was demonstrated that 
the average age of HSP patients was 70 ± 9 years, with a 
range spanning from 50 to 94 years. Furthermore, the 
study by Li et al. [16] also indicated that a significant pro-
portion (62%) of HSP cases were observed in males. [16].

Most patients (62.5%) reported mild to severe HSP, 
with moderate and intense pain being most prevalent. 
Approximately 43.1% of participants had experienced 
HSP for more than one year. These results are consist-
ent with those of Li et al. [16], who reported a prevalence 
of hyperalgesia of 55.6% (133/239) at admission, 59.4% 
(142/239) after two months, and 55.1% (130/236) after 
four months. [16]. The intensity of shoulder pain can vary 
over time and at different times of day and night. Previ-
ous studies have shown that pain can be very intense at 
the beginning of the day or worsen over time during the 

Table 2  Factors affecting QoL among the 160 participants with 
HSP (Results from the logistic regression model)a

a The independent variables simultaneously were entered into the logistic 
regression model

Odds ratio,95% CI P value

Age 0.358

Less than 70 years Reference -

Between 70 and 80 years 0.581(0.167–2.645) 0.541

More than 80 years 0.468 (0.1 43–1.568) 0.258

Gender 0.146

Male Reference -

Female 0.572(0.196–3.079) 0.331

Marital status 0.258

Married Reference -

Other 0.711(0.0–2.749) 0.414

Level of education 0.015

Illiterate Reference -

Elementary 038/1(0.183–8.358) 0.098

High school 114/1(0.337–2.236) 0.081

Diploma and university 475/2(1.855–7.078) 0.018

Duration of stroke 0.143

Less than one year Reference -

More than one year 0.472(0.111–2.051) 0.255

Duration of HSP 0.013

Less than one year Reference

More than one year 0.631(1.143–2.937) 0.011

Ability to perform daily activities 0.047

Completely independent Reference -

Semi dependent 0.462(1.132–5.589) 0.016

Completely dependent 0.391(1.254–6.612) 0.018

Sleep quality 0.012

Proper Reference -

Relatively poor 0.748(0.148–3.818) 0.081

Poor 0.457(1.119–1.752) 0.006

Depression 0.009

Normal Reference -

Mild 0.932(1.124–4.704) 0.069

Mild to moderate 0.786(1.102–2.298) 0.061

Moderate 0.551(1.264–3.134) 0.011

Intense 0.461(1.121–2.101) 0.007

Pain intensity 0.003

Mild Reference -

Moderate 0.605(1.123–2.865) 0.002

Intense 0.538(1.258–2.098) 0.001

Constant value 2.338 0.228
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hours of the day [17]. In a qualitative study conducted 
by Lindgren (2022), patients’experiences related to HSP 
were examined, including its effects on daily life and 
the effects of therapeutic interventions. Participants 
described a gradual onset of pain, which worsened over 
time, and reported a variety of pain descriptors, such as 
harsh, abrasive, stabbing, and burning sensations. The 
variation in pain intensity was notable, with differences 
observed over time and in different situations. While 
some participants reported a gradual decrease in pain 
over time, others endorsed chronic pain. Moreover, sig-
nificant variations in pain intensity were reported across 
different time periods (night and day, as well as over 
weeks and months), and in different body positions. [17].

The patients participating in this study exhibited high 
levels of depression and sleep disorders. Specifically, 
48.1% of patients experienced moderate to severe depres-
sion, while 42.5% reported poor sleep quality and 37.5% 
experienced poor sleep quality. Overall, all participants in 
this study had some degree of depression, and most suf-
fered from poor sleep quality. According to Karasel et al. 
(2020), HSP is a risk factor for the onset of depressive dis-
orders and can disrupt performance. Additionally, pain 
can significantly affect patients’moods, potentially lead-
ing to anger and depression. (Karasel et  al., 2020). Pre-
vious studies have suggested a bidirectional relationship 
between pain and depression, such that pain can exacer-
bate depression, and conversely, depression can aggravate 
pain. [17, 28]. Depression was found to increase the per-
ception of pain and lead to heightened feelings of anger 
in response to pain. [28]. Vadivelu (2017) conducted a 
literature review that explored the relationship between 
psychology and pain. The review highlighted the bidirec-
tional nature of the relationship between depression and 
pain, with depression being a positive predictor of the 
development of chronic pain and chronic pain increas-
ing the risk of developing depression. [34]. On the other 
hand, pain experienced during the night can have a sig-
nificant impact on sleep quality [17]. Pain can disrupt 
sleep patterns and lead to chronic insomnia, disturbed 
sleep continuity, or restless sleep, particularly in patients 
suffering from chronic pain or depression, and older 
adults [12].

The study’s findings also suggested that higher levels 
of pain intensity, depression, and poor sleep quality were 
significant predictors of poor QoL. The study’s findings 
indicated that patients who reported higher pain inten-
sity, depression, and poorer sleep quality experienced 
limited QoL. This resonates with the study by Adey-
Wakeling and Naess, which investigated the impact of 
hyperalgesia on the health-related QoL and depression 
of stroke patients. The results showed that high levels of 
hyperalgesia, depression, dependence, stroke intensity, 

and lack of access to primary rehabilitation were associ-
ated with a decline in QoL over a 12-month period. The 
study found a significant negative correlation between 
pain intensity and QoL scores, such that for every one-
unit increase in pain scale, there was a corresponding 
0.011 decrease in QoL score. Additionally, the study 
found no significant relationship between age, gender, or 
type of stroke (ischemic or hemorrhagic) and QoL, con-
sistent with the results of the present study. [1]. Accord-
ing to Naess et al. [23], hospitalized patients with stroke 
who experienced high levels of health-related sickness 
perceived a significant decline in their QoL. The study 
found that pain, fatigue, and depression were the primary 
factors contributing to this decline. Similarly, Lindgren’s 
study revealed that patients with post-stroke HSP experi-
enced limitations in their daily activities and social inter-
actions, as well as negative psychological and emotional 
reactions such as depression, anger, changes in adapta-
tion to daily life, pain while cooking and eating, and pro-
longation of activities. [17]. Our study also found that 
patients with high levels of health-related sickness had 
difficulty performing daily activities and required more 
assistance with daily tasks, which was associated with 
lower levels of QoL.

A recent review study published in 2021 found that 
post-stroke disability was the most important predictor 
of QoL among stroke patients in the general population. 
[6]. Barlack conducted a study to investigate the relation-
ship between the development of HSP and functional 
outcomes in patients with post-stroke HSP. The study 
included 187 patients, and the results showed that the 
group without HSP had a faster and greater recovery in 
functional outcomes compared to the group with HSP. 
Specifically, the group without HSP had better functional 
independence measures at both admission and discharge, 
indicating a faster recovery in daily activities. In con-
trast, the group with HSP had worse motor performance, 
higher levels of pain, an impaired ability to perform daily 
activities, and increased dependence on others for daily 
tasks. [7].

The study conducted by Karasel on 50 patients with 
hemiplegic stroke found that the frequency of HSP in 
these patients was 20% (n = 10). The study did not find 
any statistically significant relationships between pain, 
depression, and sleep disorders in this group of patients. 
However, the study did reveal a significant relationship 
between HSP and worse motor functions. One possi-
ble reason for the contradiction between the results of 
this study and the results of the present study and other 
similar previous studies could be the small number of 
patients with HSP in Karasel’s study.

The results of the present study indicate that the level 
of education is a significant factor in affecting QoL. The 
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study found that individuals with higher levels of edu-
cation tend to have better QoL compared to those with 
lower levels of education. This is because education has a 
positive impact on behavior in social interactions, includ-
ing interactions with family members. Additionally, 
research by Kim and Kang [14] and Panahi et al. [27] sup-
ports the finding that there is a significant relationship 
between the level of education and QoL.

Most previous studies have examined aspects such 
as depression, sleep disorders, and QoL in the general 
population of patients with stroke (without considering 
patients with HSP). Besides, the number of studies that 
have specifically evaluated these dimensions in stroke 
patients suffering from HSP is very limited. Therefore, 
the results of the present study are very different and 
worth considering. Medeiros et  al. [20] reported in a 
recent review that the frequency of post-stroke depres-
sion ranges from 18 to 33 percent. However, in the pre-
sent study, the rate of depression was 65 percent among 
patients suffering from HSP, regardless of the sever-
ity of their depressive symptoms. This issue can reflect 
the adverse effects of pain on the psychological state of 
stroke patients.

According to a recent study conducted on a sample 
of stroke patients in Iran (N = 97), approximately 14% 
of participants reported very poor sleep quality [13]. In 
contrast, the present study found that 37.5% of stroke 
patients who experienced HSP simultaneously reported 
poor sleep quality. [28, 32]. Pain has been found to have 
significant behavioral and emotional consequences that 
can negatively impact an individual’s QoL [28]. Specifi-
cally, pain, depression, and sleep disorders are known to 
be negative factors that can affect QoL, general health, 
and clinical conditions in stroke patients. These factors 
have been linked to higher mortality rates and poorer 
recovery and rehabilitation outcomes. [6, 13, 20].

Timely identification and proper management are 
crucial to achieving optimal outcomes in patients expe-
riencing HSP following a stroke. A comprehensive and 
accurate assessment of HSP symptoms and its impact 
on various biopsychosocial aspects is essential in pre-
venting, treating, and reducing the consequences of HSP 
in both the acute and initial stages. [15, 22]. Appropri-
ate shoulder positioning, range of motion activities, and 
electrical stimulation of the shoulder muscles to prevent 
shoulder dislocation and pain are appropriate measures 
at this stage [31]. Occupational therapy.

Limitations
A limitation of this study is its relatively small sample 
size, which may affect the generalizability of the findings 
and limit causal inferences. Future research employing 
longitudinal designs could offer a more comprehensive 

understanding of these relationships. longitudinal fol-
low-ups allow more holistic view of the post-stork com-
plications such as pain and better monitoring of its 
consequences over time.

Conclusions
The findings of the present study indicate that patients 
experiencing post-stroke HSP often suffer from vary-
ing degrees of shoulder pain, depression, and poor sleep 
quality. Additionally, factors such as education level, 
duration of HSP, sleep quality, depression, and pain inten-
sity were found to influence QoL. Specifically, increased 
pain intensity, depression, and decreased sleep qual-
ity were associated with lower QoL scores, while higher 
levels of education were linked to higher QoL scores. 
Pain, depression, and sleep disorders are complex and 
interconnected conditions that can significantly impact 
an individual’s QoL. This underscores the need for com-
prehensive, multidisciplinary rehabilitation and support 
interventions involving various healthcare profession-
als, including physicians, nurses, occupational thera-
pists, physiotherapists, psychologists, and social workers. 
For instance, non-pharmacological pain management 
strategies—such as cognitive-behavioral therapy, hyp-
nosis, comfort therapies, physical therapies, and com-
plementary therapies—can help individuals identify and 
develop skills to modify negative thoughts and behaviors 
related to pain. These approaches enable individuals to 
better manage and reduce pain perception. Even if the 
actual level of pain remains unchanged, individuals can 
alter their awareness of pain and develop more effective 
coping mechanisms, ultimately improving their overall 
well-being.
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