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Abstract

Objective: The aim of this study was to investigate the incidence of central post-stroke pain in stroke patients and the effect of central post-stroke 
pain on quality of life.
Material and Methods: One hundred stroke patients (47 women, 53 men), admiting to the inpatient rehabilitation clinic or stroke outpatient follow-
up clinic were included in this cross-sectional study. Patients with aphasia, intermediate and advanced levels of cognitive disorder, subarachnoid 
hemorrhage, arteriovenous malformation, tumor, traumatic brain injury and multiple sclerosis causing hemiplegia, having neuropathic pain and 
complex regional pain syndrome in the history were excluded. central pain was evaluated with Leeds assessent of neuropathic symptoms and signs 
pain scale (LANSS), quality of life was assessed with the Nottingham Health Profile.
Results: The mean age of the patients were 60.27±11.59 years, stroke duration was 14.65 months (range 2-124). Hemiplegia was on the right side 
in 35 cases, left side in 65 cases. 77 patients had ischemic, 23 patients had hemorrhagic etiology. Twelve patients had central post-stroke thalamic 
pain. Central pain was related with a significant difference in the pain parameter of Nottingham Health Profile (NHP)(p=0.001).
Conclusion: The central post-stroke pain is a complication that should not be ignored because it is not rare and has negative impact on the quality 
of life of patients with stroke.
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Introduction

Stroke is one of the most significant neurological diseases 
and has one of the highest incidences. It is an important health 
problem leading to disability. Post-stroke pain may be peripheral 
or central in origin and is due to damage to the nervous system 
secondary to stroke (1). Central pain is observed less frequently 
compared with peripheral-originating nociceptive pain. 

Central pain due to a cerebral lesion was previously defined 
as thalamic pain; however, because cerebral lesions do not al-

ways involve the thalamus and because patients with thalamic 
lesions do not always experience pain, central pain is now de-
fined as central post-stroke pain (2). 

Central pain is one of the most difficult types of pain to 
treat and rehabilitation is difficult. Ninety percent of cerebral-
originating central pain has a vascular origin (3). In 40%–80% 
of patients, central pain may develop within 1–2 months after 
stroke. On a 1-year follow-up after stroke, the incidence of cen-
tral pain varies between 2% and 35%, and central post-stroke 



pain may develop in 18% of stroke patients who have a loss of 
temperature sensation (6-10).

Central post-stroke pain is generally sharp on the hemiple-
gic side, lasts for a long time, and is paroxysmal (11). Central 
pain can have different qualities and be of varying intensities, 
and it may be spontaneous or stimulated by various factors. It 
tends to get better with time (5,12). The most important diag-
nostic indicator for central post-stroke pain is the presence of 
somatosensory disorders accompanying the chronic pain. There 
is often abnormal pain and heat sensation on the side of the 
stroke (4,6,13). Patients generally define their pain as “burning–
boiling” or “burning–freezing” in nature (5). In most patients, 
in addition to pain, dysesthesia, hyperalgesia, and allodynia can 
arise spontaneously or with stimulation (6,13). Hypoalgesia oc-
curs in some patients, and there is deterioration in vibration, 
touch, proprioception, and two-point discrimination (13).

Factors affecting the diagnosis, evaluation, and treatment 
of patients with central post-stroke pain include the few avail-
able treatment alternatives and the time relationship between 
stroke and the onset of pain (4). Although pain develops in the 
first month after stroke in most patients, it may also develop 6 
months after stroke (6). The time gap between stroke and the 
arousal of pain may render its diagnosis more difficult (4). In 
addition, cognitive problems and speech disorders, which arise 
after stroke, make it more difficult for patients to express them-
selves. The evaluation of the quality of life in stroke patients pro-
vides significant benefits for determining approaches to patient 
care, detecting priorities, and patient follow-up.

Cognitive impairment after stroke, advanced age, depres-
sion, functional impairment, disability, medical problems, and 
some social factors negatively affect the quality of life (14-19). 
Pain secondary to medical problems after stroke, which may de-
velop for a number of reasons, may impair the quality of life. This 
is particularly true of central post-stroke pain because it is more 
resistant to treatment (20). Therefore, the variability of factors af-
fecting the quality of life in stroke patients should be considered 
using a multidisciplinary approach, and the patients should be 
evaluated whit this respect. The aim of this study was to investi-
gate the incidence of central pain as a complication in our stroke 
patients and its effects on the quality of life.

Material and Methods

Local ethical committee approvel was obtained. 255 stroke 
patients either inpatient or outpatient who were treated at Is-
tanbul Physical Medicine and Rehabilitation Training Hospital 
between June 2008- February 2009 were enrolled in the study.  
Hemiplegia due to subarachnoid hemorrhagie, arteriovenous 
malformation, tumor, traumatic brain injury, and multiple scle-
rosis were excluded from the study. Besides patients having 
neuropathic pain or complex regional pain syndrome were also 
excluded. Patients with aphasia and intermediate or advanced 
levels of cognitive dysfunction were also excluded to administer 
neuropathic pain assessments and quality of life questionnaires 
more reliably. Written informed consent was obtained from all 

patients. Data analysis was conducted on 100 patients who 
matched the criteria.

Epicrisis reports confirmed that each stroke diagnosis was 
established through the review of clinical findings and com-
puted tomography–magnetic resonance imaging (CT–MRI) in 
the neurology clinics. The demographic features of the patients 
(age, gender, occupation, and educational status), duration of 
stroke, number of strokes, side of the lesion, dominant side, 
stroke etiology, CT–MRI findings, risk factors related to stroke 
(age over 65 years, gender, family history, previous stroke, hy-
pertension, cardiac disease, diabetes mellitus, and smoking), 
complications related to stroke (spasticity, dysarthria, contrac-
ture, neglect, urinary symptoms, dysphagia, pressure sores, 
deep vein thrombosis, heterotopic bone formation, etc.), am-
bulation, and functional and medication states of the patients 
were recorded. However, only data related to the objective of 
the study were used.

The cognitive state of each patient was evaluated using the 
mini-mental test (MMT). The validity and reliability of the MMT 
in Turkish were conducted in educated and uneducated patients 
(21,22). In this study, patients with MMT scores of >20 were 
included. The standardized MMT form for the uneducated was 
used for illiterate patients.

For central neuropathic pain evaluation, the Leeds Assess-
ment of Neuropathic Symptoms and Signs Pain Scale (LANSS), 
the validity and reliability of which has been examined in Turk-
ish, was used in this study (23). If the total score in the LANSS 
scale was <12, calculated over 24 points, it was determined 
that neuropathic mechanisms did not play a predominant role 
in the patient’s pain. If the total score was ≥12, it was deter-
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Table 1. Demographic and clinical features of the cases

Age Mean± SD 60.27±11.59 (min–max: 28–86, median: 61)

Gender Female/Male 47/53

Educational status Illiterate: 24

  Literate: 8

  Primary School: 50

  Secondary School: 8

  Lycee: 9

  High School: 1

Stroke etiology Ischemia: 77

  Hemorrhage: 23

Stroke Mean±SD 14.65±15.22 (min–max: 2–124 months, median: 9)
duration  

Side of the stroke Right: 35

  Left: 65

Lesion localization Extrathalamic: 87

  Thalamic: 13

MMT Mean±SD 25.30±3.25 (min–max: 20–30, median: 25)

MMT: mini-mental test, SD: standard deviation
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mined that neuropathic mechanisms did play a predominant 
role in the patient’s pain.

The functional status of each case was evaluated using the 
modified Barthel Index (MBI) because its adaptation in Turkish 
has already been conducted (24).

The Nottingham Health Profile (NHP) was used to evaluate 
the quality of life. The NPH comprised six sub-parts, which evalu-
ates patient perception of emotional, social, and physical health 
problems as follows: 1) Energy level (three sub-parameters); 2) 
Pain (eight sub-parameters); 3) Physical activity (eight sub-pa-
rameters); 4) Sleep (five sub-parameters); 5) Emotional reactions 
(nine sub-parameters); and 6) Social isolation (five sub-parame-
ters). The questionnaire is composed of 38 questions, which are 
answered as “yes” or “no.” It asks about the patient’s current 
complaints. Positive answers given in specific areas determined 
the scoring of the scales, and the sum of these scores evaluates 

the intensity. The total score of every sub-category is 100. The 
sum of the sub-categories can be given as a profile (25). The NPH 
is a test that has been adapted for the Turkish population (26). 
Six sub-parameters of the NPH were evaluated in all the cases 
included in this study. 

Statistical Analysis
Statistical analysis was performed using the Statistical 

Package for the Social Sciences 15.0 (SPSS, INC., Chicago, IL, 
USA) for Windows. Descriptive statistics were used for deter-
mining the mean values and frequencies. The Mann-Whitney 
U test and Chi-square test were employed for two-group 
comparisons. Spearman’s correlation test was used to detect 
correlations. A value of p<0.05 was accepted to be statisti-
cally significant.
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Table 2. Comparison of patients with and without central pain with regard to some demographic and clinical features

 Patients with central Patients without central
 pain (n=12) pain (n=88) p value

Gender M/F: 5/7 M/F: 42/46 0.69

Age 64.00±12.12 59.76±11.49
 (min–max: 47–86, median: 65) (min–max: 28–81, median: 61) 0.23

Stroke duration 13.42±7.82 14.82±15.99
 (min–max: 7–34, median:12) (min–max: 2–124, median: 9) 0.76

MMT 24.17±2.36 25.45±3.33
 (min–max:21–30, median: 25)  (min–max: 20–30, median: 25) 0.20

MBI 64.58±21.47 66.08±20.55
 (min–max: 10–85, median: 70) (min–max: 0–100, median: 70) 0.81

MBI: modified Barthel Index, MMT: mini-mental test, M: male, F: female, min: minimum, max: maximum

Table 3. Mean Nottingham Health Profile Sub-Parameters and the comparison of Nottingham Health Profile sub-parameters of patients 
with and without central pain 

 All patients Patients with central Patients without central
 (n=100) pain (n=12) pain (n=88) p value

Pain 32.44±30.68 60.17±26.74 28.66±29.33 
 (median: 27.88, (median: 59.40 (median: 22.99 0.001 
 min-max: 0.00-100.0) min-max: 9.99-100.0) min-max: 0.00-100.0)

Physical activity 68.29±19.36 67.46±15.62 68.41±19.89 
 (median: 67.16 (median: 67.16 (median: 67.16 0.87 
 min-max: 0.00-100.0) min-max: 32.70-88.46) min-max: 0.00-100.0)

Fatigue 63.79±36.26 70.93±27.20 62.82±37.35 
 (median: 76.00 (median: 76.00 (median: 76.00 0.47 
 min-max: 0.00-100.0) min-max: 36.80-100.0) min-max: 0.00-100.0)

Sleep 31.62±32.32 27.73±37.51 32.15±31.75 
 (median: 27.26 (median: 11.18 (median: 27.26 0.65 
 min-max: 0.00-100.0) min-max: 0.00-100.0) min-max: 0.00-100.0)

Social isolation 50.06±24.90 54.80±25.08 49.42±24.95 
 (median: 44.54 (median: 44.54 (median: 44.54 0.48 
 min-max: 0.00-100.0)  min-max: 22.53-100.0) min-max: 0.00-100.0)

Emotional reactions 34.95±20.50 35.62±18.48 34.86±20.86 
 (median: 34.95 (median: 39.09 (median: 32.64 0.90 
 min-max: 0.00–86.01) min-max: 9.76-78.68) min-max: 0.00-86.01)

Min: minimum, max: maximum



Results

In total, 100 stroke patients (47 women, 53 men) were in-
cluded in the study, with an age range from 28 to 86 years and 
a mean age of 60.27±11.59 years. The demographic and clinical 
features of the patients are summarized in Table 1.

When risk factors were considered, 38 out of the 100 pa-
tients were over 65 years, 82 had hypertension, 37 had cardiac 
disease, 19 had previous stroke, 35 had diabetes mellitus, 27 
had a significant family history, 39 had a history of smoking, and 
53 were male.

The scores of patients whose activities of daily living were 
evaluated using the MBI were between 0 and 100. The mean 
MBI score was 25.90±20.56. According to the MBI score, 4 cas-
es were completely dependent, 31 were highly dependent, 61 
were moderately dependent, 1 was mildly dependent, and 3 
were independent.

Patients with and without central pain were compared with 
regard to demographics and clinical features. Table 2 shows that 
there was no significant difference with respect to these com-
pared features. 

With regard to central post-stroke pain, central pain was 
detected in 12 out of the 100 patients (12%). The mean LANSS 
score of patients complaining of central pain was 17.75 (14-24).

In the NPH questionnaire, the scores for pain, physical activ-
ity, fatigue, and social isolation from the six sub-categories var-
ied between 0 and 100, and the emotional reaction score varied 
between 0 and 86.01. When the sub-parameters of NPH were 
compared between patients with and without central pain, only 
the pain parameter was significantly different between the two 
groups (Table 3).

Discussion

Central post-stroke pain develops within 1–2 months after 
stroke in 40%–80% of patients. Within this period, either central 
pain cannot be detected or detection is delayed because the pa-
tients are not in rehabilitation clinics, do not have an adequate 
level of cognition to express themselves, or are aphasic. In this 
study, the incidence of central post-stroke pain was 12%, and 
central pain, in general, did not affect the patient’s quality of 
life, apart from one pain sub-category as evaluated by NPH.

In our patient group, the duration between stroke onset 
and questioning varied from 2 to 124 months. It is known that 
central post-stroke pain mostly occurs in the first month after 
stroke. However, because the stroke patients were admitted into 
rehabilitation clinics after the first month, i.e., when the gen-
eral condition of the patient had stabilized, pain questioning 
could only be performed later than the first month post-stroke. 
In studies conducted in different countries worldwide, the in-
cidence of central post-stroke pain is reported to be between 
8.6% and 35% (6-10). Therefore, in our study, the incidence 
of central post-stroke pain was similar to the incidence rates re-
ported in the literature (12%). 

Many cerebral regions process pain, and there is no single 
localized pain center in the brain (27). In studies conducted on 

central post-stroke pain, because central pain was first defined 
in thalamic lesions, cerebral localization is classified as thalamic 
and extra-thalamic. In support of this, in our study, the cere-
bral lesion was thalamic in 4 out of the 12 patients with central 
post-stroke pain and was extra-thalamic in 8 patients (2,6,28). 
Lesions with a complete or partial localization may affect the de-
velopment of central pain. In an investigation on patients with 
intracerebral hemorrhage, a higher rate of central post-stroke 
pain was observed in patients with partial spinothalamic tract 
lesions than in patients with complete lesions (29).

The quality of life is affected by social, economic, functional, 
and spiritual factors (30-33). Within the first year after stroke, 
economic status and the current functional capacity of an in-
dividual have been detected as indicators of the quality of life 
(34). It has been reported that the quality of life increases with 
higher functional independence (35, 36). In a study investigat-
ing the relationship of impairment, disability, and the quality of 
life, a positive correlation among the Barthel Index, Frenchay 
Activities Index, and Short Form (SF)-36 physical activity sub-
scale was detected (37).

Choi-Kwon et al. (14) detected an impaired quality of life 
in the first 3 months after stroke. In addition, they found that 
within 3 years after stroke, dependence in activities of daily liv-
ing, motor dysfunction, depression, central post-stroke pain, 
low economic status, and unemployment factors were associ-
ated with poor quality of life. Moreover, they suggested that de-
pendence in activities of daily living (19%), presence of central 
post-stroke pain (12%), and low economic status (10%) were 
the factors that most greatly contributed to the quality of life as 
a whole and that central post-stroke pain was the most impor-
tant factor in the physical and psychological sub-groups of the 
quality of life sub-group analysis. 

In studies conducted in Turkey, female gender, susceptibility 
to depression, presence of multiple comorbidities, and poor func-
tional state have been emphasized as indicators for poor quality 
of life (38,39). Rachpukdee et al. (40) suggested that increased 
dependency, cognitive disorders, right hemisphere lesions, being 
single or widowed, being over the age of 60 years, being unem-
ployed, having difficulties in self-care, and difficulties in covering 
medical costs all negatively affected the quality of life.

In another study, although the post-stroke and long-term 
functional states of the patients were good, it was suggested 
that lower scores were obtained in all sub-parameters of the SF-
36 in stroke patients than in controls (15). It was found that 
stroke patients who were over 65 years of age had greater dif-
ficulty in achieving their goals in activities of daily living and 
returning to professional lives (16). It has been emphasized that 
the quality of life is lower at more advanced ages and that these 
patients have a higher risk of mortality (17).

There are many studies indicating that stroke pain, in par-
ticular central pain, affects the quality of life. In these studies, it 
has been reported that pain is associated with depression, sleep 
disorders, fatigue, poor physical condition, mood changes, and 
stress (18,19,41-43). 

Bergés et al. (20) found that although quality of life was 
effected in both gender by central poststroke pain and, male 
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patients had been effected more than female patients. In our 
study when we evaluated central post-stroke pain, we detected 
a significant difference in the pain sub-parameter of the NPH 
between patients with and without central post-stroke pain. In 
other words, the quality of life was negatively affected because 
of central post-stroke pain. These findings are consistent with 
previous studies regarding the quality of life.

Our study has some limitations. The time at which the cen-
tral pain began, the features of the pain, medical treatment, and 
depression were not assessed. Current somatosensory disorders 
and pain, apart from central pain, were evaluated but not re-
corded. Moreover, the limited number of patients, the fact that 
the study was conducted in one center, and the cross-sectional 
nature of the study may represent additional limitations. 

Conclusion

The aim of this study was to detect the incidence of cen-
tral post-stroke pain and determine how it affected the quality 
of life in our patients. Further comprehensive studies using the 
content and technical features of this present study are needed 
for the evaluation and treatment of central post-stroke pain and 
to improve the quality of life of patients.
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