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Objective: To perform the registry of stroke patients receiving the in-patient comprehensive rehabilitation
program at main tertiary hospitals from March to December 2006.

Material and Method: Demographic data including medical history and pathology of stroke were recorded.
All subjects received a comprehensive rehabilitation program until they reached their rehabilitation goals or
discharge criteria.

Results: Three hundred twenty seven patients met the inclusion criteria. The mean age was 62 +/- 12 years,
and 59% were males. Most of the patients were married (73.1%), lived in an urban area (62.1%), and had an
education level of primary school or lower (58.7%). The median duration from onset to admission for rehabili-
tation was 24 days. The major medical history was hypertension (74.9%), followed by dyslipidemia (54.4%),
diabetes mellitus (26.6%), and ischemic heart disease (18.0%). Fifty-one (15.6%) patients had a history of
previous stroke. Cerebral infarction was found in 71.9%, including thrombosis (45.3%), lacuna infarction
(15.3%), and emboli (8.0%) and 28.1% had hemorrhagic stroke. On admission, more than half (51.8%) had
cognitive impairment and one-third (31.5%) had bowel-bladder problems. Almost all of the patients (99.4%)
had family support. Either their spouse or siblings had undertaken the main caregiver role (46.5% and 40.4%
respectively). However, more than 80% of the patients were discharged to their own homes or immediate
family’s house.

Conclusion: This was the first multi-center registry of inpatient stroke rehabilitation in Thailand. It presented
the epidemiologic aspects in order to become national data of stroke patients receiving medical rehabilita-
tion services.
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Stroke is a leading cause of long-term dis-
ability®. It is one of the public health concerns
throughout the world. The consequences after stroke
are not only persistent neurological impairment, but
also life-time disability that needs medical rehabilita-
tion to enable optimal function that will overcome the
patient’s disability. In 2000, a systematic review on an
economic evaluation of stroke concluded that rehabili-
tation was more efficient than other interventions®.
Later, two studies concluded that therapeutic exercises
are effective for stroke patients by producing func-
tional gains beyond those attributable to spontaneous
recovery and usual care®. However, the rehabilita-
tion processes are time-consuming and costly. One
study agreed that management in a stroke rehabilita-
tion unit confers survival benefits for 10 years after a
stroke, probably because long-term survival is related
to early reduction in disability®. In addition, there is
evidence that rehabilitation techniques enhance
learning-related changes after stroke, and contribute
to recovery®. Another study reported an association
between earlier admission for rehabilitation and better
outcomes, and the likely relationship between therapy
intensity and improvements in functional outcomes®.
Clinically, greater intensity of stroke rehabilitation has
been associated with improved outcomes.

During the past 10 years, stroke has been
increasingly recognized as an important medical and
societal problem®. Many developed countries have
performed stroke registration®% and some paid more
attention to stroke rehabilitation®?2V to improve stroke
survivors’ ability and to decrease burden to their
family and society. However, so far there have been
very few data from developing countries where com-
prehensive rehabilitation has been available not so
long ago. Thailand was among such and needed to
have more epidemiologic data of stroke rehabilitation
to help policymakers to develop appropriate strategic
plans and budgeting for rehabilitation services in the
country. Therefore, the authors performed this first
Thai Stroke Rehabilitation Registry(TSRR) to report
the epidemiologic data of the inpatient post-acute
stroke rehabilitation at main tertiary hospitals in the
country.

Material and Method

The present study was conducted from
March to December 2006 at 9 main tertiary hospitals
in Thailand: seven teaching hospitals, one National
Rehabilitation Center and one Neurological Institute.
Six were in the capital - Bangkok and its suburbs, one
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in the north - Chiang Mai, one in the north-east - Khon
Kaen and one in the south - Songkhla. After receiving
an ethical approval on human research complied with
the Declaration of Helsinki, all sites started recruiting
patients admitted for comprehensive stroke rehabilita-
tion. The inclusion criteria were stroke patients aged
more than 18 years with stable vital signs for 48 hours,
who could sit without vertigo or dizziness for at least
30 minutes, and follow at least a one-step verbal com-
mand. They were co-operative and had never received
a comprehensive rehabilitation program after a stroke
attack. Those with severe medical conditions including
dementia, uncontrolled heart disease, schizophrenia or
multiple disabilities were excluded. Informed consent
was obtained from all participating subjects and family
members.

On admission, demographic data, co-morbi-
dity, medical history, stroke risk factors and pathology
of stroke were recorded. The Thai Mental State Exami-
nation (TMSE) was used to assess cognitive func-
tions®@, Bowel and bladder problems were evaluated.
Thereafter, all received comprehensive conventional
rehabilitation programs, i.e. range of motion (ROM)
exercises, strengthening exercises, balance training,
tilting and progress to ambulation, self care training,
speech training, and psychosocial support, as needed,
until they achieved the discharge criteria: fulfilled
rehabilitation goals or a stable Barthel Index score®)
for 2 consecutive weeks. At the end of the present
study, the burden on the patients’ family was assessed.
Family support, principal caregiver, as well as type of
discharge and discharge location were also recorded.

Statistical analysis

Data collected in the TSRR database were
checked to ensure the quality by using the validated
computerized data management system at the Data
Management Unit, Faculty of Tropical Medicine,
Mahidol University. In analysis of the registry, data were
described in terms of characteristics of the patients
who were enrolled into the rehabilitation program as
well as the caregivers of the patients. The pathology of
the stroke and the discharge status were also examined
using descriptive statistics. The prevalence of cerebral
infarction (Cl), cerebral hemorrhage (CH) and the ratio
of CI/CH in the present study were calculated and pre-
sented with similar information from other countries.

Results

Of 376 stroke patients, 327 (87.0%) met the
inclusion criteria. The flow at the end of the present
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376

Screened
- Do not want to attend 15
- Unable to follow command 10
» - No cooperation 1
- Unable to sit = 30 min 5
- Unstable medical condition 8
h 4
327
Enrolled
h 4
327
Received comprehensive rehabilitation
program
Completed study (285) Did not complete study (42)
- Fulfilled rehabilitation criteria 231 (70.6%) - Referred 18 (5.5%)
- Stable Barthel Index score 54 (16.5%) - Withdrawn 9(2.8%)
- Wanting to go home 8(2.4%)
- Severe complication 7(2.1%)
Fig. 1 Flow of the Thai stroke rehabilitation registry
study, including pat.ient status, is_depicted inFig. 1. Taple 1. Demographic data of 327 subjects
Two-hundred and eighty-five patients (87.2%) com-
pleted the present study. The remainder were referred Demographic data No %
to another department/hospital (5.5%), withdrawn _
from the study (2.8%), demanded to go home (2.4%) or ~ Age (mean, SD) (min, max =21,93yrs) ~ 622 121
experienced severe complications (2.1%), suchas gas- ~ Sex:male 193 59.0
trointestinal bleeding, hypokalemia, pleural effusion, ~ Marital status: married 239 731
and recurrent stroke Living place: Urban 203 621
The d ) hic d di Education: Primary school or lower 192 587
e demographic data are presented in Secondary school 55 168
Table 1. The mean age was 62 + 12 years, and 59% Bachelor degree or higher 58  17.7
were males. Most of the patients were married (73.1%), Smoking: yes 64 196
living in urban areas (62.1%), and had had an educa-  Alcohol consumption: yes 98  30.0
tion of primary schools or lower (58.7%). The median ~ Medical history®: 308 94.2
duration from onset to admission for rehabilitation Hypertension 245 749
was 24 days (min = 1, max = 1456). Among these, 16 Dyslipidemia 178 544
(4.89%) patients were admitted one year after their Diabetes mellitus 87 266
. - . Ischemic heart disease 59 18.0
stroke. There were 64 (19.6%) patients witha history of Hist f stroke/TIA 51 156
king and 98 (30.0%) patients with alcohol consump- 101y 07 SroKe o '
SmoKing : P P Surgical treatment before admission 37 113

tion. The major medical history was hypertension
(74.9%), followed by dyslipidemia (54.4%), diabetes
mellitus (26.6%), and ischemic heart disease (18.0%).
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for rehabilitation

Note: (a) some patients had more than 1 medical history
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Fifty-one (15.6%) patients had a history of previous
stroke. Only 37 (11.3%) patients had had surgical treat-
ment before admission for rehabilitation.

Almost all (97.9%) of the patients were diag-
nosed by imaging (CT and/or MRI). Cerebral infarction
(CI) was found in 71.9%: thrombosis (45.3%), lacunar
infarction (15.3%), and emboli (8.0%). Only 28.1% had
cerebral hemorrhage (CH) (Table 2). The ratio of CI/CH
was 2.55. On admission more than half (51.8%) the
patients had cognitive impairment assessed by TMSE
(score < 23) and one-third (31.5%) had bowel-bladder
problems: 24.5% with urinary incontinence, 8.6% with
urination difficulty and 11.9% with fecal incontinence.

More than 80% of the patients were dis-
charged from the present study to their own homes, 16
(4.9%) were transferred to another department or
hospital and only 3 (0.9%) were discharged to a nursing
home. Twenty-seven patients (8.3%) continued their
stay at the hospital for special reasons (Table 3).

Ninety-nine percent were supported by their
family, where the spouse and/or siblings became the
main caregivers (46.5% and 40.4% respectively). Table 4
shows the principal caregivers and the burden on the
patients’ family. Seventy percent rated their feeling of
burden as moderate to high degree.

Discussion

Thai Stroke Rehabilitation Registry was the
multi-centered, hospital-based study at the nine main
tertiary hospitals in the country. The hospital-based
stroke registry is a well-established method useful
for understanding diverse clinical characteristics of
stroke related to geographical, racial or environmental
differences. In present study during 10 months, 376
stroke patients were admitted for in-patient rehabili-
tation and 327 (87.0%), who fitted the criteria, were
recruited in the present study. In this registry, males
predominated, the mean age of the patients was 62
years and more than half had low education. These
data are the same as the previous stroke study con-
ducted in the year 2003 in Thailand®®. The main medi-
cal history and risk factors of the present results, like
other studies®?-28 were hypertension, dyslipidemia,
diabetes and previous stroke: three-quarters of the
presented subjects had hypertension, followed by
dyslipidemia and diabetes mellitus. Modification of
such major cardiovascular risk factors including
smoking is very cost-effective and recommended®@.

In Thailand, smoking in public areas such as
work places, restaurants, hospitals and airports is pro-
hibited. In addition, cigarette and alcohol advertising
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Table 2. Pathology of stroke

Pathology No %

Infarction 235 719
Thrombosis 148  45.3
Lacunar 50 15.3
Emboli 26 8.0
Multiple infarction 4 1.2
Other 7 2.1

Hemorrhage 92 281

Table 3. Discharge locations of stroke patients

Discharge locations No %

Own home 215 65.8
Own home with modification 53 16.2
Other house 10 3.1
Other house with modification 3 0.9
Nursing home 3 0.9
Referred to another department 3 0.9
Referred to another hospital 13 4.0
Continued to stay at the hospital 27 8.3

for special reasons

Table 4. Principal caregivers and burden on the patients’

family
No %

Principal caregivers

None 2 0.6

Parents 6 1.8

Spouse 152 465

Siblings 132 404

Relatives 23 7.0

Others 12 3.7
Burden on the family

Low 96 294

Moderate 166  50.8

High 65 199

in the mass media is controlled. According to results
one-fifth of the presented stroke patients smoked and
about one-third were addicted to alcohol. Therefore,
public concern of stroke prevention by modifying
lifestyle behavior (e.g. less smoking, regular exercise,
and less in-take of salt, alcohol, and fat) should be
strongly emphasized. In addition physiatrists should
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emphasize on not only continuation of the home
rehabilitation programs, but also the importance of
behavioral modification.

Concerning the pathology of stroke, about
three-quarters of the presented patients had cerebral
infarction (Cl), less with cerebral hemorrhage (CH).
Table 5 presents the prevalence of Cl, CH and the ratio
of CI/CH from various countries. The ratios in Western
countries are higher3141617. 2021 when compared with
those of Asian countries®*1819 jncluding the present
study in Thailand which mean that hemorrhagic stroke
seems more common among Asians than Caucasians.
Intracerebral hemorrhage (ICH) is a devastating form
of stroke, with a lack of treatment options, high mor-
tality rate and tendency to severely disable, resulting
in a high social and economic burden®®. However, the
present study recruited post-acute stroke patients on
admission to rehabilitation, such lower CI/CH ratio
may support that ICH leads to severe disability and
needs rehabilitation. Moreover, it may reflect that the
presented hemorrhagic strokes did survive from acute
phase and reached rehabilitation.

Data from the Cochrane review, in 2005,
revealed that urinary incontinence can affect 40-60%
of people admitted to hospital after acute stroke, with
25% still having problems on hospital discharge and
around 15% remaining incontinent at one year®b.
Average duration from onset to rehabilitation admis-
sion in the present study was about a month. On
admission one-quarter of the presented patients had
urinary incontinence, 10% with urination difficulty
and 12% reported fecal incontinence. Both cognitive

impairment and communication disability may relate to
incontinence.

In the presented data, there were 16 patients
who were admitted very late - more than one year after
the stroke attack. Late admission may be due to lack of
knowledge about availability and benefits of medical
rehabilitation or no accessibility to such services. At
present, only 14 tertiary hospitals in the public sector
of the country could provide an in-patient comprehen-
sive rehabilitation program, with all of them situated in
urban areas. This could be the reason why the authors
found that more than 60% of the stroke patients re-
cruited in the presented study lived in urban areas.
However, two-thirds of the country’s population lives
in rural regions®?, It reflects that urban population
has more opportunity to access rehabilitation services
than those living in rural areas. Therefore, in future the
government should distribute rehabilitation personnel
and facilities throughout the country.

Judging from an estimated 62.8 million Thai
population in 2000, of which 9.2% were aged over 60
years®?, and a stroke prevalence rate of 1.12 per cent
among the elderly in 1998, it is estimated that more
than 60,000 of the country’s elderly are disabled by
stroke. When comparing such estimates with the
number of stroke patients in the present study, the
current availability of less than 400 beds for in-patient
rehabilitation is far less than the demand. So far the
numbers of rehabilitation personnel in the public
sector are also limited with about 400 rehabilitation
physicians, 1,250 physical therapists, and 450 occupa-
tional therapists. According to the 9" National Health

Table 5. The prevalence of cerebral infarction (ClI), cerebral hemorrhage (CH) and the ratio of CI/CH among countries

Country Year No Settings Cl (%) CH (%) CI/CH ratio
Japan®® 1987 2,168 Acute 55.0 30.0 1.83
France®® 1991 984 Post-acute 62.3 8.8 7.08
New Zealand® 1992 192 Rehabilitation 88.0 12.0 7.33
China® 1992 77 Acute 68.3 27.1 2.52
Korea®® 1993 3,021 Post-acute 48.4 314 1.54
Taiwan®® 1998 995 Post-acute 67.9 229 2.96
Turkey®® 1998 2,000 Acute 77.0 19.0 4.05
Norway @ 2001 125 Rehabilitation 81.6 18.4 4.43
Italy©? 2002 797 Acute 67.0 30.1 2.23
Poland®® 2003 11,107 Acute 63.4 11.0 5.76
Korea®® 2005 1,654 Acute 94.4 5.3 17.81
India® 2005 801 Post-acute 49.6 50.4 0.98
Israel®” 2006 2,174 Acute 89.0 7.0 12.71
Thailand 2007 327 Rehabilitation 71.9 28.1 2.56
J Med Assoc Thai Vol. 91 No. 2 2008 229



Development Plan (2002-2006), one of the major trans-
formations was rehabilitation care reform to have
better management of rehabilitation services all over
the country®. However, the TSRR reflects us that the
authors are still far from the national target in regards
to rehabilitation services.

Regarding rehabilitation outcomes, nearly
90% of the presented stroke patients could complete
the study by reaching their goals or having stable
Barthel Index scores for 2 consecutive weeks. Among
those completing the present study, nearly three-
quarters reached their highest rehabilitation potential/
goals. These data reflect the fact that if stroke patients
have an opportunity to receive medical rehabilitation,
he/she will receive the chance to reach his/her rehabili-
tation potential. For those who did not complete the
present study, the common causes were referred to
another department for treatment of co-morbidity or
complications, followed by withdrawal from the present
study. Interestingly, no patients died during rehabili-
tation in the present study. This may be due to the
authors’ proper selection criteria and prompt referral
system to other departments or hospitals when patients
had severe complications.

Concerning the discharge location of stroke
patients, many previously reported less than half of
their stroke patients returning home®=®). Admission
FIM score, age, no previous history of stroke and male
sex were the variables found to most strongly predict
discharge to home® while factors predicting institu-
tionalization after stroke were Barthel ADL Index score
at discharge and old age®". Interestingly, more than
80% of the presented stroke patients could return home
and less than 10% had to stay in a hospital or nursing
home. The high rate of returning home in Thailand
may be due to very few nursing homes in the country,
and such services are not freely supported by the
government.

Regarding home modification, at discharge,
less than 20% of the presented stroke patients reported
that they had modified their living places to match
their level of disability. This may be due to home modi-
fication not being necessary or the patient could
not afford modification. Fortunately, almost all of the
presented stroke patients had family support and only
two reported no caregiver. The spouses as well as
siblings were the major caregivers. This reflects the
strong Thai family relationship and support. Although
people in the country have become more westernized,
this strong family relationship is still common, especially
inrural areas.
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At discharge, care givers rated moderate
to high burden of stroke. Therefore, rehabilitation
physicians and teams should not only aim at the stroke
patients, but also their family and caregiver. In addition,
not all stroke patients can be functionally independent
and some still need a caregiver to provide physical
help and psychosocial support. However, the level
of burden associated with the characteristics of the
patients and the caregivers themselves®®. Due to this,
the authors are now conducting a follow up study on
long-term burden of the stroke survivors on their
family or caregiver. At present, some hospitals in the
country provide holiday relief care so that the strokes
can have a chance to receive a re-conditioning pro-
gram and, at the same time, their caregivers can take a
short break to resume the energy and strength needed
for physical and psychological support. Moreover,
rehabilitation teams should not forget to teach the
caregivers how to manage and handle their strokes
properly in order to avoid musculoskeletal trauma
caused by improper handling.

The present study did reflect us the real
situation of stroke rehabilitation in Thailand. Although
the number of stroke patients recruited in the present
study was less than expected, it was a national
multicenter and prospective study. The rehabilitation
outcomes were acceptable although there were many
limitations of rehabilitation services that need reforma-
tion nationwide. In addition to prove the benefit of
stroke rehabilitation, the authors are now continuing
a one year follow-up study to show their functional
ability, difficulty, psychological health and the quality
of life of the strokes and their caregivers.

Conclusion

This first epidemiologic data of stroke reha-
bilitation registry in Thailand shows success of
comprehensive rehabilitation at tertiary hospitals due
to proper selection criteria. Higher return home rate
found may be due to strong family support and rela-
tions found in Thais. Such support and relationship
is one key success factor of rehabilitation for both
independent and dependent stroke survivors. To keep
such relationship, burden on the family should be
concerned and minimized.
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