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Objective: To estimate the efficiency of inpatient rehabilita-
tion for patients after stroke in Thailand.
Design: Multi-centre, prospective study.
Subjects: Patients after stroke, aged ≥ 18 years, with stable 
medical signs, able to follow 1-step commands and to sit for 
at least 30 min.
Methods: Main outcomes included Barthel Index (BI) scores, 
BI effectiveness, BI efficiency, length of stay, Thai Hospital 
Anxiety and Depression Scale (HADS) scores, and quality 
of life. 
Results: Of a total of 327 patients, 285 completed the pro-
grammes, with a mean length of stay of 27.3 days. Mean age 
was 62.1 (standard deviation (SD) 12.1) years and 59% of 
patients were male. Mean BI scores on admission and at dis-
charge were 7.48 (SD 3.96; range 0–19) and 13.27 (SD 4.86; 
range 0–20), respectively. The change score was 5.79 (SD 
3.89) and the efficiency of functional score was 0.28 points/
day. Using multivariate analysis, factors associated with 
change in BI score were age, previous stroke and length of 
stay. Sixty-four patients (25.5%) had anxiety and 95 (37.8%) 
had depression on admission. At discharge, the numbers of 
patients with anxiety and depression decreased to 17 (6.8%) 
and 41 (16.3%), respectively. The quality of life scores at dis-
charge were significantly higher than those on admission. 
Conclusion: Inpatient rehabilitation enabled stroke patients 
to reach optimal functional ability, and improved psycho-
logical status and quality of life. 
Key words: stroke rehabilitation, outcomes, effectiveness, effi-
ciency, emotion, quality of life.
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INTRODUCTION

The consequences of stroke are not only persisting neurologi-
cal deficits but also physical impairments and long-term dis-
ability (1). According to a systematic review of the economic 
evaluation of stroke, rehabilitation is more efficient than other 
interventions (2) and a comprehensive interdisciplinary team 

approach is the key to successful rehabilitation outcomes. 
Stroke survivors admitted to stroke rehabilitation within 30 
days experienced greater functional gains and shorter lengths 
of stay (LOS) than those whose admission to rehabilitation 
was delayed beyond 30 days after stroke (3). 

Ideally, medical rehabilitation services should be avail-
able for most patients with neurological disorders, especially 
stroke (4). Physiotherapy was first introduced for orthopaedic 
patients in Thailand after World War II. A specialized training 
programme for doctors in rehabilitation medicine and a school 
of occupational therapy were established in 1985. Thereafter, 
medical rehabilitation services have gradually become avail-
able for neurological patients. At present approximately 14 
public tertiary hospitals/centres have interdisciplinary teams 
that are able to provide inpatient rehabilitation programmes, 
mainly for neurological patients such as stroke and spinal 
cord injured patients. However, there has been no multi-centre 
study on the outcomes of stroke rehabilitation in Thailand. We 
therefore performed a national registry at 9 main tertiary hos-
pitals/centres including 6 university hospitals, the Sirindhorn 
National Medical Rehabilitation Centre, the Thai Red Cross 
Rehabilitation Centre and the Neurological Institute, in order 
to estimate the efficiency of inpatient rehabilitation for stroke 
patients in Thailand.

METHODS
This study was a part of the Thai Stroke Rehabilitation Registry 
(TSRR), the first multi-centre, tertiary, hospital-based registry in 327 
patients conducted prospectively during a 10-month period in 2006 
(5). After all sites received ethical approval for human research, which 
complied with the Declaration of Helsinki, they started recruiting pa-
tients admitted for comprehensive stroke rehabilitation. The recruited 
stroke patients were more than 18 years old, with disability and stable 
medical signs for 48 h, who could follow at least 1-step commands, and 
who could sit without vertigo or dizziness for at least 30 min. Those 
with severe medical conditions, including dementia, uncontrolled heart 
disease, schizophrenia and multiple disabilities, were excluded. All 
patients signed the approved consent forms.

Before starting the rehabilitation programme, cognitive status was 
assessed with the Thai Mental State Examination (TMSE) (6). To as-
sess symptoms of anxiety and depression, the Thai Hospital Anxiety 
and Depression Scale (HADS) was used (score 0–21) (7). A score of 
greater than or equal to 11 is indicative of clinical anxiety or depres-
sion. Activity limitations including self-care and mobility functions 
were assessed with the Barthel Index (BI), with a score range of 0–20 
(8, 9). A higher BI score indicates better functioning. Regarding quality 

MAIN OUTCOMES OF STROKE REHABILITATION: A MULTI-CENTRE  
STUDY IN THAILAND

Vilai Kuptniratsaikul, MD1, Apichana Kovindha, MD2, Piyapat Dajpratham, MD1 and  
Krisna Piravej, MD3

From the Rehabilitation Medicine Departments, 1Faculty of Medicine Siriraj Hospital, Mahidol University, 2Faculty of 
Medicine, Chiang Mai University and 3Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand



55Main outcomes of Thai Stroke Rehabilitation Registry

of life (QoL) assessment, we used the Thai World Health Organiation 
Quality of Life, the brief version (WHOQOL-BREF) with a score range 
of 24–120 (10). The Thai WHOQOL-BREF is composed of 26 items 
divided into 4 dimensions, including physical, psychological, social 
and environment dimensions. A higher score indicates a better QoL. All 
of the questionnaires (TMSE, HADS and WHOQOL-BREF) had been 
tested previously for psychometric properties in a Thai population.

After the initial assessments with the above-mentioned tests/
questionnaires, the interdisciplinary teams, which were composed 
of rehabilitation specialists, nurses, physiotherapists, occupational 
therapists, social worker, etc., set rehabilitation goals. They provided 
the comprehensive rehabilitation programmes necessary for stroke 
patients using a mix technique between neurodevelopmental and 
task-oriented techniques set by a physiotherapist in each centre. The 
therapist provided a treatment programme once a day on weekdays. 
Physiatrists set appropriate goals for each patient. If the goals were 
reached or the BI scores were stable for 2 consecutive weeks, the 
programme was stopped and the patients were discharged. If a patient 
became ill or had a serious complication that required a transfer to 
another department or hospital, their outcome data was not collected 
and the study was counted as incomplete. 

The main outcomes of stroke rehabilitation in this registry included 
admission and discharge’ functional BI scores, BI effectiveness, BI 
efficiency, length of stay (LOS), the HADS scores, and the WHOQOL-
BREF scores. Results at discharge were reported and compared with 
the baseline data on admission. Those patients who had communication 
difficulties and could not complete the questionnaires were excluded; 
thus the total numbers of patients completing each assessment ques-
tionnaire might be different. 

Statistical methods
The main outcome of the rehabilitation programme was change from 
baseline in BI score at discharge. Anxiety, depression and QoL were 
classified into different categories and compared at 2 time points 
using the McNemar test. In order to identify factors that might be as-
sociated with the change in BI scores at discharge, Pearson’s χ2 test 
was employed for categorical data, e.g. gender, previous stroke and 
incontinence, whereas Pearson’s correlation was used for quantitative 
data, e.g. age, duration of disease and LOS. Multiple linear regression 
was applied to test the effect of several independent variables simulta-
neously on change from baseline in BI score at discharge.

To compare the degree of anxiety and depression between admis-
sion and discharge, McNemar’s test was performed. A paired t-test 
was used to test the difference in QoL score between admission and 
discharge. 

RESULTS

The demographic data are presented in Table I. The mean age 
of patients was 62.2 (standard deviation (SD) 12.1) years and 
59% were males. Most of the patients were married (73.1%), 
and living in urban areas (62.1%). The median duration from 
onset to admission interval (OAI) was 24 days (minimum = 1, 
maximum = 1456 days). Among these, 16 (4.89%) patients 
were admitted one year after their stroke. The major medical 
history was hypertension (74.9%), followed by dyslipidae-
mia (54.4%), diabetes mellitus (26.6%), and ischaemic heart 
disease (18.0%). Fifty-one (15.6%) patients had a history of 
previous stroke. Only 37 (11.3%) patients had had surgical 
treatment before admission for rehabilitation. Cerebral infarc-
tion was found in 71.9% of patients. The average LOS was 27 
(SD 18) days. Of the 327 patients, 285 (87.2%) completed the 
programme. No patient died during inpatient rehabilitation.

Regarding functional ability, the average BI scores on 
admission and at discharge were 7.48 (SD 3.96; range 0–19) 
and 13.27 (SD 4.86; range 0–20), respectively. The score at 
discharge was significantly higher than the score on admission 
(p < 0.001). The change score of BI (discharge score – admis-
sion score) was 5.79 (SD 3.89) and the efficiency of functional 
score was 0.28 points/day (Table II). Table III demonstrates the 
factors (several personal and baseline characteristics at admis-
sion) associated with the change in BI score or effectiveness. 
Using univariate analysis, only a few factors were found to be 
significantly associated with the change in BI score, includ-
ing older age, having previous stroke, infarct pathology and 
LOS. However, after using multivariate analysis, only age, 
having previous stroke and LOS appeared to be associated 
with change in BI score. 

Concerning the impairments in emotional functions after 
stroke, 64 patients (25.5%) had anxiety and 95 (37.8%) had 
depression on admission. At discharge the numbers of patients 
with anxiety and depression were decreased to 17 (6.8%) and 
41 (16.3%), respectively. In addition, the status of patients at 
discharge compared with on admission was also tabulated and 
it was found that the number of patients who were improving 
at discharge was 94 (37.5%) for anxiety and 98 (39.0%) for 
depression (Table IV). Relating to QoL, the mean (SD) of 
scores on admission and at discharge were 69.74 (SD 11.75) 
and 77.72 (SD 10.69), respectively, with statistical significance 
p < 0.001. The change score was 7.98 (SD 11.56). 

Table I. Demographic data of the 327 patients after stroke

Demographic data

Age, years, mean (SD) (min = 21, max = 93 years) 62.2 (12.1)
Sex : male, n (%) 193 (59.0)
Marital status: married, n (%) 239 (73.1)
Living place: urban, n (%) 203 (62.1)
Onset to adm. interval (median) (min = 1, max = 1456 days) 24
Known underlying diseases, n (%) 308 (94.2)
Hypertension 245 (74.9)
Dyslipidaemia 178 (54.4)
Diabetes mellitus 87 (26.6)
Ischaemic heart disease 59 (18.0)

History of stroke/TIA, n (%) 51 (15.6)
Surgical treatment before admission for rehabilitation, n (%) 37 (11.3)
Cerebral infarction, n (%) 235 (71.9)

TIA: transient ischaemic attack; adm: admission; SD: standard deviation..

Table II. Effectiveness and efficiency of stroke functional outcome 
(Barthel Index score)

Functional outcome
Mean (SD)
n = 327

Admission score 7.48 (3.96)
Discharge score 13.27 (4.86)
Effectiveness* 5.79 (3.89)
Efficiency† 0.28 (0.30)

*Discharge score – admission score.
†Change score/length of stay.
SD: standard deviation.
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DISCUSSION

After being admitted for one month of stroke rehabilitation, 
nearly 90% of stroke patients reached their optimal rehabili-
tation goals set on admission. Although on admission half of 
the patients had impaired cognitive functions, the results at 
discharge showed better outcomes in all dimensions of body 
functions as well as neurological and emotional functions. This 
is true also of activity and participation as well as QoL. These 
outcomes reflect the success of our inpatient interdisciplinary 
stroke rehabilitation services. 

Regarding functional ability, our study revealed that age, 
previous stroke and LOS were found to be significantly as-
sociated with change in BI score. Compared with the study of 
Hankey et al. (11), they found that the most important predic-
tors of disability after stroke were increasing age, baseline BI 
score, severity of hemiparesis and recurrent stroke. A study 
from Thailand revealed that the total Functional Independence 
Measure (FIM) score at the time of discharge and the total FIM 
scores gain are highly correlated with the total FIM scores at 
the time of admission and age (12). Many studies reported 

the predictor factors for stroke outcomes. However, the BI 
score on admission was the strongest predictor for long-term 
outcome (13, 14). Our results appear to support those of the 
study of Pan et al. (15), showing that the BI effectiveness 
had significant effects on long-time survival while initial BI 
was not a significant predictor. In addition, older age (11, 16, 
17) as well as LOS (18) were also found to be predictors of 
outcome. Ng et al. (18) reported that factors associated with 
better functional outcomes were: higher admission motor and 
cognitive FIM scores, male gender, a longer rehabilitation 
LOS, and the use of acupuncture; whereas the factors associ-
ated with poorer functional outcomes were: older age, clinical 
deconditioning, ischaemic heart disease, depression, pressure 
sores, and the presence of a domestic worker as a caregiver. 
Bohannon et al. (19) also reported the post-admission BI score 
to be the best predictor of the LOS. However, further recovery 
may be possible, as the average LOS of our study was ap-
proximately 4 weeks. A follow-up study has been conducted 
and will be reported.

Abnormal mood is an important consequence of stroke and 
may affect recovery and outcomes. Among these, depression 

Table IV. Number (%) of patients who had anxiety and depression in stroke rehabilitation

Admission
(n = 251)

Discharge

Anxiety

p-value*

Depression

p-value*Normal (0–7) Suspected (8–10) Cases (11–21) Normal (0–7) Suspected (8–10) Cases (11–21)

Normal (0–7) 111 (87.4) 12 (9.5) 4 (3.1) < 0.001 79 (84.0) 13 (13.9) 2 (2.1) < 0.001
Suspected (8–10) 41 (68.3) 17 (28.3) 2 (3.3) 34 (54.8) 20 (32.3) 8 (12.9)
Cases (11–21) 32 (50.0) 21 (32.8) 11 (17.2) 25 (26.3) 39 (41.1) 31 (32.6)

*p-value compare level of anxiety/depression between admission and discharge, McNemar Test.

Table III. Factors correlation to change in Barthel Index (BI) scores: univariate and multiple linear regression analysis

n

Univariate analysis Multiple linear regression

Change in BI score (dis–adm) 
Mean (SD) p b SE (b) p

Age (years) 327 r = –0.161 0.003 –0.042 0.017 0.017
Sex
Male (0)
Female (1)

193
194

5.96 (4.17)
5.54 (3.44)

0.322 – – –

Previous stroke / TIA
No (0)
Yes (1)

279
48

6.00 (3.98)
4.60 (3.08)

0.022 –1.528 0.585 0.009

Incontinence 
No (0)
Yes (1)

237
90

5.80 (3.59)
5.77 (4.59)

0.948 – – –

Pathology 
Haemorrhage (0)
Infarction (1)

92
234

6.54 (4.40)
5.52 (3.78)

0.032 –0.291 0.475 0.540

Medical diseases* 327 r = –0.040 0.475 – – –
Onset to admission interval (days) 310 r = –0.047 0.408 – – –
Depression score at admission 271 r = –0.047 0.441 – – –
Anxiety score at admission 271 r = 0.013 0.827 – – –
WHOQOL-BREF at admission 290 r = –0.027 0.649 – – –
Length of stay (days) 327 r = 0.280 < 0.001 0.061 0.012 < 0.001

*Including diabetes mellitus, hypertension, hypercholesterolemia and cardiac disease.
SD: standard deviation; TIA: transient ischaemic attack; WHOQOL-BREF: World Health Organiation Quality of Life, the brief version; SE: 
standard error; b: regression coefficient; dis: discharge; adm: admission.
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and anxiety are common emotional disturbances after stroke 
(20). The prevalence of depression after stroke varied from 
20% up to 40% of patients (21–23). However, emotional 
disturbances are often undiagnosed or inadequately treated. 
Our results revealed that at discharge the number of patients 
with anxiety and/or depression was decreased. According to a 
systematic review in 2005, physical disability, stroke severity 
and cognitive impairment were consistently associated with 
depression (24). In addition there was evidence that post-stroke 
depression (PSD) had a negative impact on the functional 
recovery process, especially after discharge (25). Rehabilita-
tion should focus more strongly on interventions that promote 
emotional coping and reduce depressive symptoms (26). 

Concerning QoL, a previous study revealed that variables 
positively associated with stroke survivors’ QoL were: inde-
pendence in activities of daily living, increased functional 
ability, social support, and healthcare resources (27). Our 
patients had higher QoL scores at discharge than on admis-
sion. However, the dimension that the patients rated lowest 
was the social dimension (data not presented). This may be 
because our rehabilitation programmes placed more stress on 
physical and functional outcomes than on social ones. In the 
future we should therefore pay more attention to social issues 
when planning a discharge. 

In this study the average LOS, of 27 days or approximately 
4 weeks, is comparable with that in other studies, such as 
the Texan study with an average LOS for inpatient medical 
rehabilitation of 21.9 days (28), and the Irish study with an 
average LOS of 31.3 days at a regional hospital (29). Bagg et 
al. (30) reported in 2006 that the mean LOS of stroke patients 
in Canadian rehabilitation facilities was 49.2 days, which 
was longer than in our study. This may be related to differ-
ences in the healthcare and family support systems between 
countries. A short LOS may be due to high medical expenses, 
well-organized rehabilitation programmes, or a well-organized 
home-healthcare system, while a long LOS is usually associ-
ated with complications (31). 

There are several limitations of our study. The data were 
gathered from tertiary rehabilitation centres, so they might not 
be applicable to other secondary or primary hospitals. Since 
this was a registry study, no intervention was applied. In ad-
dition, only patients after stroke with good potential for reha-
bilitation were recruited, therefore the data may not represent 
the outcomes for all types of patients after stroke.

In conclusion, this registry study showed that the inpatient 
stroke rehabilitation programme was of benefit for post-acute 
stroke patients with disability, in terms of physical, psychologi-
cal and QoL aspects. A 3-week LOS may be enough to gain 
optimal physical and functional outcomes. However, social 
issues following discharge should be of greater concern in order 
to improve QoL of stroke survivors in the community. 

ACKNOWLEDGEMENTS

We thank the Royal College of Physiatrists of Thailand and the Thai 
Rehabilitation Medicine Association for their initiative, and the Office 
of the National Research Council of Thailand, and the Clinical Research 

Collaboration Network for the research grant. The entire funding agency 
had no influence on the interpretation of data and the final conclusions 
drawn. We also thank Drs Sumalee Suethanapornkul, Patcharawimol  
Srisa-an Kuptniratsaikul, Nuttaset Manimmanakorn, Yingsumal Ar-
chongka, Wutichai Permsirivanich and Pornpimon Massakulpan, site 
co-ordinators for data collection in this multi-centre study. Finally, we 
thank Associate Professor Jaranit Kaewkungwan for statistical analysis 
and our stroke patients and their families for their co-operation. 

REFERENCES

1. Shah MV. Rehabilitation of the older adult with stroke. Clin Geriatr 
Med 2006; 22: 469–489.

2. Evers SM, Ament AJ, Blaauw G. Economic evaluation in stroke 
research: a systematic review. Stroke 2000; 31: 1046–1053.

3. Salter K, Jutai J, Hartley M, Foley N, Bhogal S, Bayona N, et al. 
Impact of early vs delayed admission to rehabilitation on func-
tional outcomes in persons with stroke. J Rehabil Med 2006; 38: 
113–117. 

4. Macdonell RA, Dewey HM. Neurological disability and neurologi-
cal rehabilitation. Med J Aust 2001; 174: 653–658.

5. Kuptniratsaikul V, Kovindha A, Massakulpan P, Piravej K, 
Suethanapornkul S, Dajpratham P, et al. An epidemiologic study 
of the Thai Stroke Rehabilitation Registry (TSRR): a multi-center 
study. J Med Assoc Thai 2008; 91: 225–233. 

6. Train the brain forum committee. Thai Mental State Examination 
(TMSE). Siriraj Hosp Gaz 1993; 45: 359–374.

7. Nilchaikovit T, Lotrakul M, Phisansuthideth U. Development of 
Thai version of Hospital Anxiety and Depression Scale in cancer 
patients. J Psychiatr Assoc Thailand 1996; 41: 18–30.

8. Mahoney FI, Barthel DW. Functional evaluation: the Barthel Index. 
Md State Med J 1965; 14: 61–65.

9. Wade DT, Hewer RL. Functional abilities after stroke: measure-
ment, natural history and prognosis. J Neurol Neurosurg Psychiatry 
1987; 50: 177–182.

10. Mahatnirundrkul S, Tantipiwatanasakul W, Pumpaisalchai W, 
Wongsuwan K, Promanajirungkul R. Comparison of the WHO-
QOL-100 and the WHOQOL-BREF (26 items). J Ment Health 
Thai 1998; 5: 4–15.

11. Hankey GJ, Jamrozik K, Broadhurst RJ, Forbes S, Anderson CS. 
Long-term disability after first-ever stroke and related prognostic 
factors in the Perth Community Stroke Study, 1989–1990. Stroke 
2002; 33: 1034–1040.

12. Suputtitada A, Aksaranugraha S, Granger CV, Sankaew M. Results 
of stroke rehabilitation in Thailand. Disabil Rehabil 2003; 25: 
1140–1145.

13. Pettersen R, Dahl T, Wyller TB. Prediction of long-term func-
tional outcome after stroke rehabilitation. Clin Rehabil 2002; 16: 
149–159.

14. Hertanu JS, Demopoulos JT, Yang WC, Calhoun WF, Fenigstein 
HA. Stroke rehabilitation: correlation and prognostic value of 
computerized tomography and sequential functional assessments. 
Arch Phys Med Rehabil 1984; 65: 505–508.

15. Pan SL, Wu SC, Lee TK, Chen TH. Reduction of disability after 
stroke is a more informative predictor of long-time survival than 
initial disability status. Disabil Rehabil 2007; 29: 417–423.

16. Sze KH, Wong E, Or KH, Lum CM, Woo J. Factors predicting 
stroke disability at discharge: a study of 793 Chinese. Arch Phys 
Med Rehabil 2000; 81: 876–880.

17. Hashimoto K, Higuchi K, Nakayama Y, Abo M. Ability for basic 
movement as an early predictor of functioning related to activities 
of daily living in stroke patients. Neurorehabil Neural Repair 2007; 
21: 353–357.

18. Ng YS, Jung H, Tay SS, Bok CW, Chiong Y, Lim PA. Results 
from a prospective acute inpatient rehabilitation database: clinical 
characteristics and functional outcomes using the Functional In-
dependence Measure. Ann Acad Med Singapore 2007; 36: 3–10.

J Rehabil Med 41



58 V. Kuptniratsaikul et al.

19. Bohannon RW, Lee N, Maljanian R. Postadmission function best 
predicts acute hospital outcomes after stroke. Am J Phys Med 
Rehabil 2002; 81: 726–730. 

20.  Annoni JM, Staub F, Bruggimann L, Gramigna S, Bogousslavsky 
J. Emotional disturbances after stroke. Clin Exp Hypertens 2006; 
28: 243–249.

21. Kong KH, Yang SY. Health-related quality of life among chronic 
stroke survivors attending a rehabilitation clinic. Singapore Med 
J 2006; 47: 213–218.

22. Robinson RG. Neuropsychiatric consequences of stroke. Ann Rev 
Med 1997; 48: 217–229.

23. Cassidy E, O’Connor R, O’Keane V. Prevalence of post-stroke 
depression in an Irish sample and its relationship with disability 
and outcome following inpatient rehabilitation. Disabil Rehabil 
2004; 26: 71–77.

24. Hackett ML, Anderson CS. Predictors of depression after stroke: 
a systematic review of observational studies. Stroke 2005; 36: 
2296–2301.

25. Nannetti L, Paci M, Pasquini J, Lombardi B, Taiti PG. Motor and 

functional recovery in patients with post-stroke depression. Disabil 
Rehabil 2005; 27: 170–175.

26. Wilz G. Predictors of subjective impairment after stroke: influence 
of depression, gender and severity of stroke. Brain Inj 2007; 21: 
39–45.

27. Bays CL. Quality of life of stroke survivors: a research synthesis. 
J Neurosci Nurs 2001; 33: 310–316.

28. Kuo YF, Ostir GV, Granger CV, Ottenbacher KJ. Examination of 
follow-up therapy in patients with stroke. Am J Phys Med Rehabil 
2006; 85: 192–200.

29. Fan CW, McDonnell R, Johnson Z, O’Keeffe S, Crowe MJ. Hospi-
tal-based stroke care in Ireland: results from one regional register. 
Ir J Med Sci 2000; 169: 30–33.

30. Bagg SD, Pombo AP, Hopman WM. Toward benchmarks for stroke 
rehabilitation in Ontario, Canada. Am J Phys Med Rehabil 2006; 
85: 971–976.

31. Hara-Watanabe R, Inatomi Y, Yonehara T, Fujioka S, Hashimoto 
Y, Hirano T, et al. Prolonged factors of length of hospital stay in 
acute ischemic stroke. Rinsho Shinkeigaku 2005; 45: 405–410.

J Rehabil Med 41


