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ABSTRACT
Background: Stroke continues to be a significant public health challenge. Central post-stroke pain (CPSP) 

is a notable aspect of post-stroke pain that not only causes physical discomfort but also affects psychological 
well-being, leading to a reduced quality of life. The objective of this was to assess the prevalence of CPSP and 
its relationship with quality of life. Methods: This hospital-based cross-sectional study was conducted between 
August and December 2023 in Manado, Indonesia, the study involved the consecutive recruitment of stroke patients. 
CPSP diagnosis adhered to the 2017 criteria set forth by the American Pain Society, while quality of life was 
evaluated using the Indonesian version of the Stroke Specific Quality of Life (SS-QoL) scale. Results: The study 
comprised 166 stroke patients, revealing that 30.1% experienced CPSP. Notably, there was a significant difference 
in mean SS-QoL scores based on both the severity of the stroke and the presence of depression. Within the CPSP 
group, a significant variation in SS-QoL summary scores was observed between male and female patients. Those 
with CPSP reported significantly lower mean scores in the Thinking and Energy categories. However, there was 
no significant difference in the overall SS-QoL scores between CPSP and non-CPSP patients. Conclusion: In 
summary, stroke patients suffering from depression, greater severity of stroke, and those experiencing burning 
or pressure-like sensations are at an increased risk of having a lower quality of life.

Keywords: Central post-stroke pain, Quality of life, Depression, Stroke severity,Cross-sectional study.

INTRODUCTION
Stroke is still the second leading cause of 

death globally and ranks third leading cause 
of death and disability. The burden of stroke 
has grown substantially, characterized by 
an increase in stroke incidence, stroke-related 
deaths, and disability-adjusted life-years lost 
(DALY). Most of the global stroke burden 
disproportionately occurs in low- and lower-
middle-income countries.1 The prevalence of 
stroke is also predicted to grow, especially in 
developing countries,2 including Indonesia 

where the prevalence has increased from 7.0 
per mile in 2013 to 10.9 per mile in 2018.3 The 
country records the highest incidence of stroke 
in the Southeast Asia Region.4

Considering those figures, there is an 
urgent need for innovative approaches to long-
term care for stroke survivors. Management in 
this chronic phase would ensure continuous 
and comprehensive service for post-stroke 
patients. Identification of residual disorders 
and discomfort needs to be considered. This 
approach requires addressing a broad spectrum 
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of issues including managing vascular warning 
signs, reassessing the causes of stroke, 
controlling risk factors, providing support 
and guidance to patients and caregivers, 
and identifying and treating post-stroke 
complications.5

Post-stroke pain (PSP) is one of the 
troubling complications and is frequently 
found among stroke survivors (40-72%).6–8 
Central post-stroke pain (CPSP) is one of the 
key features of PSP.9 Reports from various 
studies revealed the prevalence of CPSP to be 
in the range of 8-55%.10,11 This syndrome is 
characterized by pain and sensory abnormalities 
in the part of the body corresponding to the 
region of the brain with cerebrovascular injury.10 
CPSP not only causes physical discomfort but 
also has psychological implications. Patients 
with CPSP have a high suicidal tendency due 
to the excruciating nature of pain. Suicide 
attempts in patients with central pain occur in 
phases where pharmacological therapy does not 
produce optimal results. CPSP can also cause 
a decrease in activities of daily living, disrupt 
communication patterns, and reduce social 
activities, work, and rest, ultimately affecting 
various aspects of the patient's life. Therefore, 
CPSP needs to be recognized and handled 
properly to avoid these losses.12–14 

The ever-increasing prevalence of stroke 
opens a need to identify and address factors 
that affect the QoL of stroke survivors. More 
research is needed to elucidate the various 
factors that affect QoL after a stroke. In 
Indonesia, to date, there have been no studies 
that systematically examine the complex 
relationship between CPSP and QoL, especially 
with specific tools to measure QoL among 
stroke patients. Although many studies have 
evaluated the negative impact of CPSP on QoL, 
this study aims to dig deeper into the specific 
dimensions of QoL that can be affected by 
CPSP. This includes exploring factors such as 
sensory abnormalities and comorbidities, which 
can have different effects on QoL degrees in 
CPSP patients in Indonesia. The purpose of this 
study was to evaluate the prevalence of CPSP 
and its impact on the quality of life of stroke 
patients.

METHODS
This study was a cross-sectional study 

conducted at Prof. Dr. R. D. Kandou General 
Hospital and two teaching network hospitals 
(Bethesda General Hospital and Teling Army 
Hospital) in North Sulawesi province, Indonesia. 
Stroke patients who visited the neurology clinic 
between August and December 2023 were 
enrolled in the study. We recruited the sample 
with consecutive sampling techniques. The 
sample size of 166 patients was determined by 
using a single proportion for a finite population 
with a 95% confidence interval and marginal 
error (d) of 5%. Samples were taken based on 
inclusion criteria such as having a diagnosis of 
stroke, age of 18 years old and above, first-time 
stroke, no communication barrier, and having 
fulfilled the questionnaires and willingness to 
participate. The exclusion criteria in this study 
were a history of cancer, brain trauma, brain 
tumor, on treatment with neuropathic drugs, or 
any other psychiatric disorder.

Data Collection
In this study, stroke was determined through 

history taking, physical examination, and 
neuroimaging studies in medical records. The 
definition of stroke was based on criteria from 
the National Guideline of Stroke Management 
by the Indonesia Ministry of Health 2019.15 
Data on stroke patients were obtained from 
a questionnaire. The questionnaire consisted 
of two parts. The first part asked about their 
socio-demographic, comorbidities, and sensory 
sensation abnormalities. The second part was 
the Indonesian version of the specific Quality of 
Life (SS-QoL) form to measure the quality of 
life of stroke patients.16 SS-QoL consists of 49 
items which provide assessment in 12 domains: 
Self-care, Vision, Language, Mobility, Work/
productivity, Upper extremity function, Thinking, 
Personality, Mood, Family role, social role, and 
Energy. Each item was assessed on a five-point 
Guttman-type scale. SS-QoL summary scores 
are composed of an unweighted average of the 
12 domain scores. The higher scores show that 
the quality of life increases in positive ways. The 
age group consisted of elderly (61 years old and 
above) and non-elderly (≤60). Stroke types were 
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classified as ischemic and hemorrhagic based on 
medical records. Stroke severity was based on 
the National Institutes of Health Stroke Scale 
(NIHSS) score and categorized as mild (<5) 
and moderate to severe (≥5). Depression status 
was based on score of the Indonesian version 
of the Hospital Anxiety and Depression Score 
(HADS).17,18 HADS was categorized as Yes (≥8) 
or No (score <8). Smoking habits were classified 
as Ever smoking (recently or ever smoked) or 
Not smoking. CPSP diagnosis was based on 
the American Pain Society 2017 criteria.19 

Data Analysis
Statistical analyses were performed using 

the Statistical Package for Social Sciences Inc 
(SPSS) for Windows version 22. Descriptive 
analytical parameters were used to summarize the 
socio-demographic and clinical characteristics of 
the study participants. The different symptoms of 
CPSP were presented, compared, and analyzed 
and frequency distributions of the variable were 
interpreted. Continuous variables were presented 
as descriptive statistics such as mean±standard 
deviation, standard error of the mean value, and 
minimum-maximum value. The normality test 
was conducted with the Kolmogorov-Smirnnov 
test before proceeding to the Independent t-test 
that was used to compare numerical variables. 
Multiple linear regression with a backward 
selection method was executed to analyze factors 
that influence quality of life. A p-value <0.05 was 
considered statistically significant.

Ethical Approval
This study is part of a study examining 

the scoring system for CPSP and its use in 
primary health care. The study was approved 
by The Research and Community Engagement 
Ethical Committee of the Faculty of Public Health 
University of Indonesia (No: Ket- 28/UN2.F10.
D11/PPM.00.02/2023). All patients gave their 
consent before enrolling in the study.

RESULTS
There were 166 stroke patients included in 

this study. The majority of stroke patients were 
male (55.4% vs 44.6%). Stroke was commonly 
found in the age group of non-elderly (57.2%) 
and dominated by ischemic type (80.7%). 

There 53.6% of patients were categorized as 
moderate to severe, and stroke mostly occurred 
on the left side of the body (57.8%). Pain and/or 
uncomfortable sensation was reported in 52.4% 
of stroke patients. The description of cramps and 
numbness sensation was commonly reported 
(48.2% and 31.9% respectively). In the present 
study, we found that a history of hypertension 
(90.4%), lipid disorders (61.4%), and diabetes 
(31.3%) were the most commonly reported 
comorbid of stroke. Depression was detected in 
12.0% and ever smoke in 5.4%. The proportion 
of CPSP was found in 30.1% of stroke patients. 
Table 1 shows the entire characteristics of stroke 
patients in this study.

Table 1. Characteristics of stroke patients

Characteristics Total
N=166 %

Gender
Female 74 44.6
Male 92 55.4

Age group
Elderly 71 42.8
Non-elderly 95 57.2

Stroke type
Ischemic 134 80.7
Hemorrhagic 32 19.3

Severity of stroke
Mild 77 46.4
Moderate to severe 89 53.6

Laterality of stroke
Left 96 57.8
Right 70 42.2

Pain at the area of stroke
Yes 87 52.4
No 79 47.6

Sensory abnormality
Burning 23 13.9
Cramps 80 48.2
Freezing 3 1.8
Electric-like 12 7.2
Numbness 53 31.9
Needling 36 21.7
Pressure 10 6.0
Tingling 5 3.0

Comorbidity
Depression 20 12.0
Diabetes 52 31.3
Lipid disorders 102 61.4
Hypertension 150 90.4
Heart disease 12 7.2
Ever smoking 9 5.4

Central post-stroke pain 
Yes 50 30.1
No 116 69.9
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SS-QoL summary scores in comparison with 
patients without depression, and the difference 
was statistically significant (p=0.02).

Table 3 shows the description of the quality 
of life of stroke patients in each domain. Patients 
with CPSP had lower scores in the domain of 
Thinking (3.73 vs 4.14) which was a statistically 
significant difference. Also in the domain of 
Energy, CPSP patients had significantly lower 
scores than non-CPSP patients (3.92 vs 4.14). 
However, in general, there was no difference in 
SS-QoL summary score between the two groups 
(p=0.09).

SS-QoL summary scores calculated for our 
study sample are shown in Table 2. Among 
CPSP patients, there was a significant difference 
in SS-QoL summary score between patients with 
and without pressure-like sensations. In general, 
among stroke patients, there was a significant 
difference in SS-QoL summary score based on 
the severity of the stroke (p-value = 0.00). The 
SS-QoL summary score was also significantly 
different between stroke patients with sensory 
abnormality in the form of burning, cramps, 
and pressure-like sensations compared with 
patients without these sensations. Stroke 
patients with depression have relatively lower 

Table 2. Distribution of SS-QoL summary score among stroke patient

Characteristics CPSP p-value Non-CPSP p-value Total p-value
Mean±SD SE Mean±SD SE Mean±SD SE

Gender
Female 4.14±0.79 0.15 0.05 4.03±0.78 0.11 0.15 4.07±0.78 0.09 0.88
Male 3.70±0.77 0.15 4.23±0.65 0.07 4.08±0.72 0.07
Age group
Elderly 4.02±0.71 0.15 0.45 4.15±0.68 0.09 0.92 4.11±0.69 0.08 0.59
Non-elderly 3.85±0.87 0.16 4.14±0.74 0.09 4.05±0.79 0.08
Stroke type
Ischemic 3.85±0.82 0.13 0.20 4.17±0.70 0.07 0.50 4.07±0.75 0.06 0.91
Hemorrhagic 4.17±0.71 0.21 4.04±0.76 0.16 4.09±0.73 0.13
Severity of stroke
Mild 4.21±0.73 0.19 0.10 4.32±0.64 0.08 0.00* 4.30±0.65 0.07 0.00*
Moderate to severe 3.80±0.81 0.13 3.93±0.74 0.10 3.88±0.77 0.08
Laterality of stroke
Left 4.07±0.71 0.12 0.07 4.14±0.70 0.09 0.97 4.12±0.70 0.07 0.42
Right 3.56±0.91 0.23 4.15±0.72 0.09 4.02±0.80 0.09
Pain at the area of 
stroke
Yes 3.93±0.75 0.11 0.82 4.03±0.71 0.10 0.16 3.99±0.73 0.07 0.11
No 3.85±1.04 0.33 4.22±0.70 0.08 4.17±0.76 0.08
Sensory abnormality
Burning 3.71±0.67 0.22 0.35 3.73±0.67 0.18 0.02* 3.73±0.65 0.13 0.01*
Cramps 3.86±0.78 0.13 0.49 4.01±0.81 0.11 0.12 3.95±0.80 0.08 0.03*
Freezing - - - - - - 4.35±0.97 0.56 0.66
Electric-like 4.22±0.45 0.18 0.16 4.42±0.71 0.29 0.37 4.32±0.58 0.16 0.16
Numbness 4.04±0.80 0.16 0.29 4.06±0.80 0.15 0.49 4.05±0.79 0.10 0.74
Pins and needles 4.04±0.59 0.17 0.50 4.04±0.66 0.13 0.37 4.04±0.63 0.10 0.68
Pressure 2.62±0.50 0.29 0.02* 3.86±0.81 0.30 0.37 3.49±0.92 0.29 0.01*
Tingling 4.28±0.62 0.36 0.40 4.41±0.83 0.58 0.72 4.33±0.61 0.27 0.39
Comorbidity
Depression 3.48±0.97 0.43 0.32 3.66±0.91 0.23 0.03* 3.62±0.91 0.20 0.02*
Diabetes 3.76±0.88 0.22 0.36 4.05±0.71 0.11 0.36 3.96±0.77 0.10 0.19
Lipid disorders 3.80±0.89 0.16 0.89 4.18±0.67 0.07 0.55 4.07±0.76 0.07 0.82
Hypertension 3.92±0.80 0.11 0.18 4.11±0.70 0.07 0.17 4.05±0.74 0.06 0.18
Heart disease 3.65±1.13 0.50 0.59 3.65±0.89 0.33 0.17 3.65±0.95 0.27 0.13
Ever smoking 3.37±0.83 0.41 0.25 4.02±1.19 0.53 0.81 3.73±1.04 0.34 0.15

*Significant at p-value less than 0.05
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In the final multivariate result, we found that 
patients with several factors such as depression, 
moderate to severe stroke, burning, and pressure-
like sensation were at risk of having a lower 
SS-QoL summary score for the stroke patients 
as shown in Table 4. Table 4 shows that for each 
depressed stroke patient, there was a decrease 
in SS-QoL score of 0.390 after controlling 
for variables of stroke severity, burning, and 
pressure-like sensations. For each stroke patient 
who experienced a severe stroke, a decrease 
in SS-QoL score of 0.635 was obtained after 
controlling for variables such as depression, 
burning, and pressure-like sensations. For each 
stroke patient who had a moderate stroke, there 
was a decrease in the SS-QoL score of 0.388 
after controlling for variables such as depression, 
burning, and pressure-like sensations. For each 
stroke patient who experienced burning, there 
was a decrease in the SS-QoL score of 0.407 after 
controlling for variables of depression, severity, 

and pressure-like sensations. For each patient 
who experienced pressure-like sensations, there 
was a decrease in SS-QoL scores of 0.632 after 
controlling for the variables of depression, 
severity, and burning. The variable that most 
significantly impacted the total SS-QoL score of 
stroke patients was stroke severity, as indicated 
by the highest Beta value.

DISCUSSION
The majority of stroke patients in the 

present study were male, commonly found in 
the age group of non-elderly and dominated by 
ischemic type. In terms of gender, this study's 
results follow the results obtained by Kumar et 
al.20 However other studies have found different 
results, where there is a higher proportion of 
strokes in women.21–24 This difference can be 
explained because globally the prevalence of 
stroke is commonly balanced in both genders. At 
a younger age, stroke tends to be more common 

Table 3. Quality of Life of Stroke Patients in Each Domain

Domain
Total CPSP Non-CPSP

p-value**
Mean±SD Min-Max Mean±SD SE Mean±SD SE

Self-care 4.17±0.94 1.00-5.00 4.11±0.87 0.12 4.20±0.97 0.09 0.56
Vision 4.55±0.75 1.67-5.00 4.50±0.73 0.10 5.48±0.75 0.07 0.50
Language 4.59±0.67 2.00-5.00 4.56±0.61 0.08 4.60±0.69 0.06 0.68
Mobility 4.05±0.93 1.00-5.00 3.93±0.88 0.12 4.10±0.95 0.08 0.28
Work 4.06±1.03 1.00-5.00 3.98±1.00 0.14 4.10±1.04 0.09 0.47
Upper extremity 4.00±1.11 1.00-5.00 3.81±1.17 0.16 4.08±1.08 0.10 0.16
Thinking 4.02±1.13 1.00-5.00 3.73±1.18 0.16 4.14±1.10 0.10 0.03*
Personality 3.94±1.21 1.00-5.00 3.72±1.27 0.18 4.04±1.17 0.10 0.13
Mood 4.27±0.84 1.00-5.00 4.10±0.87 0.12 4.34±0.82 0.07 0.09
Family role 4.06±1.06 1.00-5.00 3.89±1.23 0.17 4.13±0.98 0.09 0.18
Social role 3.77±1.31 1.00-5.00 3.62±1.55 0.21 3.83±1.20 0.11 0.33
Energy 3.44±1.44 1.00-5.00 3.09±1.53 0.21 3.59±1.38 0.12 0.04*
Summary score 4.08±0.74 1.00-5.00 3.92±0.80 0.11 4.14±0.71 0.06 0.09

 *Significant; **p-value for the difference in means between CPSP vs non CPSP

Table 4. Final Model of the Factors Associated with Quality of Life among Stroke Patients

Variables Β SE Beta Sig.
95% CI

Lower Upper

Depression -0.390 0.164 -0.170 0.019 -0.714 -0.065

Severity
- Severe
- Moderate

-0.635
-0.388

0.222
0.109

-0.212
-0.259

0.005
0.001

-1.073
-0.603

-0.917
-0.172

Burning -0.407 0.154 -0.188 0.009 -0.712 -0.102

Pressure -0.632 0.225 -0.202 0.006 -1.077 -0.188

Constant 6.898 0.448 - <0.001 6.014 7.783
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in men with hormonal influences and other risk 
factors. However, prevalence becomes similar 
at older ages.25,26 

The majority of stroke in younger ages in 
this study is also consistent with various studies 
that find the majority of stroke sufferers under 
the age of 60 years.24,27,28 These results confirm 
the view that in the Asian region stroke sufferers 
began to be dominated by younger ages. Lifestyle 
changes, demographics, and health transitions 
contribute to this phenomenon.29,30 

Based on the type of stroke, we found that 
the majority of patients had an ischemic type. 
This finding is consistent with various global 
epidemiological reports that ischemic stroke is 
the most common type of stroke.21,23,31 Ischemic 
stroke is detected in about 85% of all stroke 
patients worldwide.32 This trend is also found 
on the Asian continent, including Indonesia.33 
Therefore, the findings are similar to those 
of several studies highlighting the current global 
feature of stroke.

In the present study, pain sensation was 
reported in more than half of stroke patients. This 
is in line with the findings reported by Barbosa 
(2022) where more than half of patients complain 
of pain.34 The results of this study are also within 
the range reported by several hospitals in Italy 
where in the sub-acute phase and chronic phase, 
pain in the area of stroke is 73%.8  These findings 
confirm that pain in the area of stroke is quite 
prevalent, and should be detectable. This is where 
the role of clinicians is to actively identify the 
presence of pain among stroke patients.6

In this study, we found some important 
comorbidities among stroke patients. History 
of hypertension, lipid disorders, and diabetes 
were the most commonly reported comorbid 
of stroke. The high prevalence of hypertension 
among stroke patients has been classically 
reported and is considered a significant risk 
factor in stroke patients.35 The current study also 
found a high proportion of dyslipidemia among 
stroke patients. The results of this study confirm 
the large proportion of dyslipidemia in stroke 
survivors because it is consistent with the results 
reported in various studies. The proportion of 
dyslipidemia is reported to be in the range of 56% 
to 85.9% as reported by several authors.36,37 The 

results of this study showed that the proportion 
of diabetes was one-third of all stroke patients. 
This finding is similar to that reported in several 
studies where the prevalence of diabetes among 
stroke patients in Arabia was 37.5%. A review 
conducted by Tang (2017) found a prevalence 
of diabetes of 32.2%. Likewise, the prevalence 
of diabetes in stroke patients in Africa is as 
high as 34.2%.38–40 Therefore, the results of the 
current study are consistent with various previous 
research results.  

The present study revealed that the proportion 
of depression amounted to 12% of all stroke 
patients. This result is similar to a review by 
Wang (2019) that reported the prevalence was 
in the range of 9-34%.41 However, according 
to Wang, there are significant differences in the 
figure for post-stroke depression. The current 
result is lower than the results of previous meta-
analysis studies that reported the prevalence of 
depression in poststroke patients was in the range 
of 29-31% in the 5 years after stroke.42 Variation 
in the reported prevalence of post-stroke 
depression might be influenced by research 
methods such as time of assessment, tools that 
are used, diagnosis criteria, and study design.41

We found the proportion of ever smoking 
was only 5.4%, which is quite interesting 
due to the well-known high proportion of 
smokers among stroke patients.43–45 Several 
possibilities could explain the phenomenon of a 
low proportion of smokers among stroke patients 
in this study. The first is due to the high rates of 
comorbidities (such as obesity, hypertension, 
diabetes, dyslipidemia, and heart disease) in the 
study. Patients may have been educated about 
the dangers of smoking by the time they began 
experiencing such comorbidities, even before 
having a stroke. Next is the possible influence 
of health promotion carried out while being 
treated, resulting in changes in behavior. But 
another factor is the tendency to be biased when 
reporting where patients do not want to admit to 
having smoked because of the stigma of smoking 
or fear of being lectured by health workers for 
being in smoke-free areas. This warrants further 
study on this population.

The prevalence of CPSP in the present study 
was 30.1% of stroke patients. This prevalence is 
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similar to various hospital-based research results 
reporting prevalence in the range of 8-38.2%.34 In 
general, the estimated NSPS in stroke patients is 
in the range of 8-55%.10 This study validated the 
importance of actively detecting CPSP among 
stroke patients. 

Based on the severity of the stroke, we found 
that QoL was significantly lower in moderate-
severe stroke than in mild stroke patients 
(p<0.001). In addition, stroke patients with 
depression showed relatively lower QoL than 
their non-depressed counterparts (p=0.02). This 
is consistent with previous research that reported 
a negative impact on QoL from more severe 
stroke and depression.46,47 Thus, this study also 
validated the negative effect of severity of stroke 
and depression in QoL of stroke patients, since in 
the multivariate analysis we found that these two 
factors in addition to burning and pressure-like 
sensation, are at risk of having a lower quality 
of life for the stroke patients. 

Stroke patients with sensory abnormalities, 
such as burning sensations, cramps, and pressure-
like feelings, tend to report lower levels of quality 
of life (QoL) compared to those who do not have 
such sensations. These results are in line with 
previous research showing that the presence 
of sensory abnormalities, arising from central 
sensory dysfunction, will significantly negatively 
impact overall QoL among stroke survivors. 
This impact is associated with the presence 
of discomfort and disability related to the 
manifestation of such sensory abnormalities.21,48 
Furthermore, in the group of CPSP patients, we 
found that male patients had significantly lower 
QoL than women. This result is not in line with 
previous research that among CPSP patients, 
females experience a greater impact on their 
quality of life compared to males.49 Further study 
needs to be conducted to analyze and highlight a 
gender disparity in QoL outcomes among CPSP 
patients

After conducting a literature search, we have 
not found any other studies that use SS-QoL to 
evaluate QoL in patients with CPSP. From this 
point of view, our research can contribute to 
providing more options. In the current study, 
we found that patients with CPSP have lower 
scores in the domain of Thinking and Energy. 

This finding is consistent with previous research 
showing that pain can affect cognitive function 
and energy levels in individuals with chronic 
conditions.50–52 However, we could not detect 
a statistically significant difference in other 
domains as well as the summary score between 
the two groups (p=0.09). This can be attributed 
to the multidimensional nature of QoL itself, 
where other factors such as coping mechanisms, 
social support, and psychological resilience can 
contribute to reducing the impact of CPSP on 
certain domains in QoL measurement.53 Further 
research is needed to explore the factors that 
contribute to QoL in patients with CPSP.

CONCLUSION
This study highlights the prevalence of CPSP 

of 30.1% among stroke patients. This study 
also concluded that the main areas of distress 
that have the greatest impact on the quality of 
life of stroke survivors with CPSP were the 
domain of thinking and energy. Stroke severity, 
depression, burning, and pressure-like sensations 
are determinants of poorer quality of life among 
stroke patients.
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