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Functional Outcomes of A 3-month Stroke Rehabilitation Program
Conducted Following the Intermediate Care (IMC) Service Plan
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ABSTRACT

Objectives: To study the functional outcomes of stroke patients
receiving a 3-month rehabilitation program in an intermediate
care (IMC) service plan and the association between recom-
mended training sessions and good functional outcomes

Study design: Prospective observational study

Setting: The Stroke Unit and Outpatient Department of Rehabili-
tation Medicine, Maharat Nakhon Ratchasima Hospital (MNRH),
Thailand

Subjects: Sixty-two patients with moderate stroke (NIHSS 5-15)
who were admitted at MNRH between September 2022 and July
2023 and who were enrolled in IMC.

Methods: Patients’ demographics, stroke information, rehabili-
tation program (physical therapy [PT] and occupational therapy
[OT]), and locations of service were collected. Barthel index (Bl)
score on the day of IMC enrollment and at 2 weeks and 3 months
were evaluated. In this study a Bl = 75 indicates a good func-
tional outcome. Variables with statistically significant differences
between the good and poor functional outcome groups were
included in a multiple logistic regression analysis to examine the
association between the number of training sessions and good
functional outcomes.

Results: The mean age of the patients was 61 years (SD 9.3).
79.0% of the patients achieved good functional outcomes at 3
months after enrollment in IMC. There were 6 locations where
patients received rehabilitation services following discharge from
the hospital. The median total number of PT and OT sessions
with interquartile ranges were 8 (4,13) and 1 (0,1). The mean
and standard deviation of Bl improvement was 45.6 (28.4) with
a p-value < 0.01. 44.0% and 11.0% of patients received the PT
program = 10 sessions and the OT program = 3 sessions as
specified in the IMC guideline. In the multivariable analysis, the
adjusted odds ratio of PT sessions = 10 and OT sessions = 3
and good functional outcomes were 4.58 (95%Cl: 0.43, 48.70,
p=0.207) and 2.62 (95%Cl: 0.09, 70.52, p = 0.565), respectively.
Conclusions: Stroke patients in the IMC service plan had sig-
nificant Bl improvement. A total of 44.0% and 11.0% of patients,
respectively, received the recommended PT and OT training ses-

sions following IMC guidelines. Although the number of PT and
OT training sessions was not statistically significantly associated
with the outcomes, the IMC service improved the clinical out-
come of stroke patients and showed benefits in clinical practice.

Keywords: stroke, rehabilitation, functional outcome, interme-
diate care (IMC)

ASEAN J Rehabil Med. 2025; 35(2): 55-61.

Introduction

Stroke is the leading cause of mortality and disability
worldwide, with long-term functional outcomes influenced by
stroke severity, gender, age, comorbidities, and recurrence.'?
Most recovery occurs within the first 3 months due to spon-
taneous neurological recovery and rehabilitation efforts® and
then gradually plateau at 3 to 6 months after onset.* Rehabili-
tation is crucial in stroke care globally. Several post-acute
stroke rehabilitation models have proven effective interna-
tionally including post acute care (PAC), inpatient rehabilitation
facilities (IRFs), early supported discharge (ESD), and home-
based services.*® ESD rehabilitation typically occurs at least
5 days per week, with the frequency gradually decreasing as
the patient’s condition improves.”® In Thailand, many studies
have shown that inpatient rehabilitation improve functional
outcomes that and higher training intensity is associated with
better outcomes.*"

Research in Nakhon Ratchasima Province in 2012 found
a significant barrier to stroke rehabilitation is accessibility,
with only 18.37% of stroke patients having access to rehabili-
tation services." To address this issue, the Ministry of Public
Health developed an intermediate care (IMC) services plan
to support patients transitioning from acute iliness despite
ongoing limitations in daily life activities, with the aim of opti-
mizing functional outcomes based on individual potential.
This care involves physiatrists and multidisciplinary teams
over a period of 6 months, targeting stroke, spinal cord injury,
and traumatic brain injury patients. IMC includes patients
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with a Barthel Index score (BI) of less than 75 and patients
with multiple impairments such as dysphagia or aphasia.
Rehabilitation options include intensive inpatient care (minimum
15 hours per week), outpatient visits which include a mean
of 1-3 sessions per week of physical therapy (PT), occupa-
tional therapy (OT) at least 1 session per month, and home
visits at least twice in 6 months, tailored to local contexts and
made through shared decisions among patients, caregivers,
and the medical team."® However, the IMC guideline does not
specify which rehabilitation program suits specific patient
characteristics, e.g., disease severity, transportation issues,
and family and social support system.

Since introducing the IMC concept in 2015, many studies
have assessed its outcomes. One study found that inpatient
rehabilitation in community hospitals led to superior Bl improve-
ments compared to outpatient and home-based care, with
better outcomes linked to more hours of physical therapy.™®
Maharat Nakhon Ratchasima Hospital (MNRH), a tertiary
care center with 4,233 new strokes annually, implemented
the IMC with a rehabilitation team comprising physiatrists,
nurses, physical therapists, occupational therapists, and
speech-language pathologists on the rehabilitation team.
Only general practitioners, family medicine doctors, nurses,
and physical therapists work in community hospitals and
home-based care. Although the IMC following the published
IMC guideline has been implemented for 5 years, no study
has evaluated the functional outcomes of stroke patients or
the actual rehabilitation services that the patients have received.
This study aimed to investigate the functional outcomes of
stroke patients under the IMC, focusing on the percentage
of good functional outcomes and the rehabilitation services
patients received. Additionally, the association between the
number of training sessions according to the IMC guideline
(atleast 10 PT and 3 OT sessions within 3 months) and good
functional outcomes was also studied.

Methods

Study design

This is a prospective observational study and was approved
by the Ethics Committee of MNRH (No. 064/2022) on June
23, 2023.

Participants

Data were collected on acute stroke patients living in
Nakhon Ratchasima Province who were admitted to MNRH
between September 2022 and July 2023. The study included
patients aged 18-75 with moderate stroke severity as indi-
cated by a National Institute of Health Stroke Scale (NIHSS)
score of 5-15, measured 24 hours after stroke onset.'® Patients
were also required to have been evaluated for IMC enroliment
(Bl less than 75). Exclusion criteria included patients who
were in a dependent status before the stroke or who could
not be contacted after discharge from the hospital. In cases
where stroke patients had cognitive impairment or aphasia
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affecting their decision-making capacity, informed consent was
obtained from family members. The sample size was calcu-
lated from a pilot study. The proportion of stroke patients
with good functional outcomes in the IMC was 0.8. Using
the sample size formula Z%-a/2 *p(1-p)/d* with a statistical
significance level of 0.05 and an error margin of 0.1, the
required sample size is 62 patients.

Data collection

Stroke patients in acute stroke wards who consulted for
rehabilitation were evaluated based on the inclusion and
exclusion criteria. After the patient or their main caregivers
gave informed consent, demographic data, stroke, and medical
conditions were collected from the medical records. The
data, including age, gender, diagnosis, underlying diseases,
impairments, treatment, length of stay and complications,
were recorded. The NIHSS and Bl were evaluated by the
author (KS) and Physical Medicine and Rehabilitation resi-
dents, all of whom had been trained to ensure consistent
results. Medical and rehabilitation information, rehabilitation
goals and management plans of all patients who enrolled in
IMC, were referred to the community rehabilitation service
of each patient. Telephone interviews were conducted at 2
weeks and at 1, 2 and 3 months to record the rehabilitation
training patients had received (PT and OT), regular home-
based rehabilitation by family members and other services,
including acupuncture and Thai massage. To reduce recall
bias, patients and caregivers were asked to record reha-
bilitation training received by patients in a logbook. The Bl
assessed the functional outcomes at 2 weeks and 3 months
from the telephone interview" and medical records. At 3
months, patients were interviewed regarding satisfaction and
suggestions for IMC improvement. The telephone interviews
were performed by the author (KS) using a structured format.

Outcome measurements

The primary outcome was the Bl which measures the
ability to perform daily activities. The maximum score is 100
points; a higher score indicates greater ability. It assesses 10
areas of activities. This study classified Bl of 75 or more as a
good functional outcome." Bl is used to evaluate the patient
at IMC enrollment (initial Bl) and at 2 weeks and 3 months
during the IMC period.

The secondary outcomes were the stroke rehabilitation
program and other adjunctive modalities that patients received.
The stroke rehabilitation program includes PT and OT, a
number of training sessions, and health care services that
provide the training (MNRH-OPD, intensive rehabilitation,
community hospital, health-promoting hospital, private clinic,
or home-based program). Other adjunctive modalities include
acupuncture and Thai massage were collected. The number
of training sessions of 10 PT and 3 OT within 3 months as in
the IMC guideline was analyzed by multivariable analysis to
address the association with good functional outcomes.



Statistical methods

STATAversion 14.0 was used for data analysis. The demo-
graphic data were analyzed using descriptive statistics,
presenting quantitative data as mean and standard devia-
tion (SD). Differences in Bl improvement at 2 weeks and
3 months were analyzed by repeated-measure analysis of
variance (ANOVA) using Bonferroni correction for multiple
comparisons. Comparisons between good and poor func-
tional outcomes groups used Fisher’s exact test for binary
data and either the T-Test or Mann-Whitney U test for quan-
titative data. Variables with statistically significant levels and
expected associations with good functional outcomes were
included in a multiple logistic regression analysis to examine
the relationship between the number of PT/OT sessions
(following the 2019 IMC guideline: at least 10 PT and 3 OT
sessions within 3 months) and good functional outcomes. A
p-value < 0.05 indicates statistical significance.

Results

The study included 62 moderately severe stroke patients.
Table 1 presents the patients’ demographic data and bivariate

analysis between variables and functional outcomes. The
average time from stroke onset to enroliment in the IMC was
3.8 days (SD = 1.9). Among the 62 patients, 49 (79.0%) had
good functional outcomes at the 3-month follow-up. Three
patients died during follow-up from sepsis, renal failure and
hypoglycemia. Gaining Bl after IMC is shown in Table 2.
Twenty of 62 patients (32.0%) who had an initial Bl less than
75 had good BI (= 75) at 2 weeks. This score continued to
improve at the 3 months follow-up.

Of the 62 patients receiving PT, 52 (84.0%) were from
MNRH IPD as an acute stroke admission, 36 (58.0%) were
from MNRH OPD, 36 (58.0%) were from community hos-
pitals, and 33 (53.0%) received PT through home visits.
Additionally, 6 patients (10.0%) attended a private clinic, 5
(8.0%) were from a health-promoting hospital, and 3 (4.8%)
received intensive rehabilitation.

The median number of PT sessions was 8 (range 1-60),
varying by service location, as shown in Table 3. 46 patients
out of 62 (74.2%), received OT training with a median of 1
session (range 0-8). Of the 13 patients with poor functional
outcomes, 3 (23.0%) received only community-based or pri-
mary care rehabilitation after entering the IMC. Three patients

Table 1. Demographic data of the patients and bivariate analysis between variables and functional

outcomes
Factors Total Good outcome  Poor outcome pvalue
(n=162) (n=49) (n=13)
Male' 36 (58.0) 30(61.2) 6 (46.2) 0.360
Age? 61.4 (9.3) 60.0(9.7) 66.5 (5.3) 0.003
Underlying disease’
Hypertension 34 (54.8) 29(59.2) 5(38.5) 0.220
Diabetes mellitus 20 (32.3) 15 (30.6) 5(38.5) 0.740
Dyslipidemia 17 (27.4) 14 (28.6) 3(23.1) 1.000
Atrial fibrillation 4(6.5) 1(2.0) 3(23.1) 0.026°
Ischemic stroke' 51(82.3) 40 (81.6) 11 (84.6) 1.000
Dysphagia’ 26 (41.9) 15 (30.6) 11 (84.6) 0.001*
Aphasia’ 13(21.0) 10 (20.4) 3(23.1) 1.000
Treatment'
Medication 51(82.3) 39 (79.6) 12(92.3) 0.742
rtPA 10 (16.1) 9(18.4) 1(7.7)
Surgery 1(1.6) 1(2.0) 0(0.0)
Length of stay? 5.9 (3.0) 5.7(3.1) 6.5(2.7) 0.428
NIHSS after 24 hours? 9.4(0.4) 8.7(2.9) 12.2(2.1) 0.0001°
Median initial BI score® 35 (25,50) 45 (30,55) 20 (5,25) 0.0002

"Number (percentage), 2mean (SD), *median (Q1, Q3), ‘statistically significant
SD, standard deviation; rtPA, recombinant tissue plasminogen activator; NIHSS, The National Institutes of Health

Stroke Scale; Bl, Barthel index

Table 2. Barthel index (Bl) score of patients enrolled in intermediate care (IMC)

Grou Number Initial Bl At2-week At 3-month ABI value
P (%)  Mean(SD) Mean(SD) Mean(SD) Mean(SD) "
Overall 62 359(19.3) 56.0(259) 815(304) 456(284) <0.001
Good functional outcome group 49(79)  40.5(18.1)  63.1(22.7) 954(6.2) 54.9(18.3) <0.001
Poor functional outcome group 13 (21) 18.5(12.5) 29.2(19.2) 28.8(274) 104(327) 0.278

p-value analyzed by repeated-measure analysis of variance (ANOVA) using Bonferroni correction for multiple comparisons, * statistically

significant, ABI = different Bl at 3 months and initial

-57-
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undergoing intensive inpatient rehabilitation received both
PT and OT training. Regular home-based rehabilitation by
family members was present in 58 patients (93.6%). 18
patients (29.0%) received acupuncture and 14 patients (22.6%)
received Thai massage. All of these patients also participated
in PT. Following the IMC guideline, 27 patients (44.0%) received
PT = 10 sessions and 11 patients (18.0%) received OT = 3
sessions.

Among the 39 rural patients, all received post-discharge
PT. 19 (49.0%) through primary, secondary, or home visits
alone; 3 (7.0%) from MNRH; and 17 (44.0%) via a combina-
tion of primary care, home visits, and hospital services. Con-
versely, of the 23 urban patients,16 (70.0%) received PT from
MNRH, while 3 received home visits, and 4 did not undergo
rehabilitation. Of the 59 patients scheduled for follow-up,
44 (75.0%) attended their outpatient rehabilitation appoint-
ments. Physiatrists recommended 7 patients for intensive
inpatient rehabilitation, but 4 declined due to lack of caregiver
support or to transportation issues. Of the 3 who accepted, 2
achieved good functional outcomes.

The bivariate analysis in Table 1 shows factors that dif-
fered between good and poor functional outcome groups
were NIHSS, age, atrial fibrillation, dysphagia and initial BI.
The bivariate analysis of rehabilitation intervention and adjunc-
tive modalities (total PT and OT training sessions, IPD inten-
sive rehabilitation, acupuncture and Thai massage sessions,
and regular home-based rehabilitation by a family member)
revealed that only regular home-based rehabilitation by a
family member was statistically significantly different between
good and poor functional outcomes, with a p-value of 0.026.

After controlling for factors that differed between good

and poor functional outcomes, multivariable logistic regres-
sion was used to detect associations between the number of
PT and OT training sessions and a good functional outcome
as shown in Table 4. The adjusted odds ratio of PT sessions
= 10 and OT sessions = 3 and good functional outcomes
were 4.58 (95% CI 0.43, 48.70, p = 0.207) and 2.62 (95%ClI
0.09, 70.52, p = 0.565).

Patients and relatives recorded rehabilitation data in
logbooks in 17.7% of cases. The satisfaction score for the
IMC service was 4.3 out of 5 (SD = 1.1). Suggestions for
improvement included, “I want faster hospital services”, ‘|
prefer receiving PT training rather than being taught for the
home program”, “| want more outpatient sessions for those
unable to recieve inpatient therapy”, “| want overtime PT”,
“| want dietary advice”, “There was a fee for hospital-based
PT”, and “I want hospital transportation for patients with
impaired mobility”.

Discussion

The study showed that 79% of moderately severe stroke
patients had good functional outcomes after undergoing
rehabilitation in the IMC. A previous study in the same hospi-
tal by Intaratep et al. (2022)" reported that 82.9% of patients
had Bl = 75 with data collected from stroke patients 3 months
post-acute phase without stratifying by stroke severity or IMC
involvement. The study may have included less-impaired
patients, leading to better functional outcomes than the pre-
sent study. This contrasts with a study by Namchundee (2021)%°
of stroke patients aged 18-80 in the IMC for 6 months which
found that 66.7% had Bl above 60. Despite setting a Bl
threshold of 60, older patients and varying stroke severities

Table 3. Number of physical therapy (PT) and occupational therapy (OT) training sessions in each

rehabilitation services for each patient

Rehabilitation services

Number of training sessions

Min-max number of training

median (Q1, Q3) sessions
All PT rehabilitation services 8(4,13) 0-60
MNRH IPD - acute stroke 1(1,1) 0-4
MNRH OPD 1(0,2) 0-11
Community hospital 2(0,6) 0-14
Health-promoting hospital 0(0,0) 0-14
Home visit 1(0,2) 0-22
Private clinic 0(0,0) 0-57
IPD intensive rehabilitation 0(0,0) 0-7
OT rehabilitation services 1(0,2) 0-8

MNRH, Maharat Nakhon Ratchasima Hospital; IPD, inpatient department; OPD, outpatient department

Table 4. Association between the number of physical therapy (PT) and occupational therapy (OT) training

sessions with good functional outcome

Number of training sessions Crude odds ratio (95%Cl)  Adjusted odds ratio (95%Cl)  p-value’
PT = 10 sessions 1.99 (0.54, 7.34) 4.58 (0.43, 48.70) 0.207
OT = 3 sessions 1.24 (0.23, 6.58) 2.62(0.09, 70.52) 0.565

‘p-value of Adjusted odds ratio, Multivariable models were adjusted for the National Institutes of Health Stroke Scale (NIHSS),
age, atrial fibrillation, dysphagia, initial Bl and regular home-based rehabilitation by family member
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were included, which may have led to fewer good outcomes
compared to this study.

The present study found significant changes in Bl among
all stroke patients undergoing the IMC. Bl changes averaged
54.9 in the good functional outcome group and 10.4 in the
poor functional outcome group. Even in subgroup analysis,
the poor functional group showed no statistically significant
change in Bl but did reach the minimal clinically important
difference level of 9.3 points out of 100.%

After discharge from acute stroke care, patients received
PT from 6 health care services. This corresponds with IMC
policies of providing multiple service points for patients.
More than half of the patients received PT from hospitals
both MNRH (58.0%) and community hospitals (58.0%). This
study shows that a high percentage of the patients (53.0%)
received home visits PT. This may be influenced by the 2009
primary care unit and sub-district health promotion hospital
policy, which included developing home visit teams. This
policy was in place before the IMC implementation. Home
visits PT can detect patients’ environmental, family, and com-
munity problem contexts. However, we found that 20.0% of
patients with poor functional outcomes were under primary
care without referral to secondary or tertiary hospitals. The
median number of home visit sessions was 1 in 3 months,
which was insufficient for moderately severe stroke patients.

In this study, only 3 patients (4.8%) received inpatient
rehabilitation, lower than the 10.7% reported by Chayaratana-
sin et al. (2022)2 in medical school settings. Although it is
known that inpatient stroke rehabilitation is effective, yielding
better Bl improvements than outpatient rehabilitation.501422 |n
rural areas, inpatient rehabilitation remains limited because
of patient and caregiver issues. Evidence suggests that tele-
rehabilitation can be as effective as face-to-face therapy,
with evidence levels ranging from low to moderate.® Such
systems would allow primary and secondary care providers
to refer and consult on complex rehabilitation cases, ensuring
patients receive appropriate care. Another model is ESD,
which can also be a viable option for patients wishing to return
home quickly, as it reduces hospital stays while achieving
good functional outcomes and patient satisfaction.”? How-
ever, patient selection is crucial. As Jeyaraj D. Pandian et al.
(2015)% reported, there are poorer functional outcomes in
stroke patients with caregiver-led home programs compared
to hospital rehabilitation. However, this study did not aim to
compare the efficacy of the IMC and inpatient rehabilitation
but rather tried to relate the outcomes of routine IMC service
in Nakhon Ratchasima province. All rehabilitation services,
including OPD in secondary-tertiary hospitals, inpatient reha-
bilitation, and home visits, are important to provide rehabilita-
tion for different severities and impairments.

MNRH is the only public health hospital in Nakhon Ratcha-
sima province providing OT training. Approximately 74.0%
of patients receive OT training tailored to individual impair-

ments and needs. This study is the first to document the OT
training program in the IMC.

The IMC guideline recommends at least 10 PT and 3 OT
sessions within 3 months. However, this study found no sta-
tistically significant association between the recommended
number of sessions and good functional outcomes. The
adjusted odds ratio for PT sessions = 10 was 4.58 (95%Cl
0.43-48.70, p = 0.207), and for OT sessions = 3, it was 2.62
(95%CI 0.09-70.52, p = 0.565). While the lack of statistical
significance and wide confidence intervals indicate inconclu-
sive results, the IMC service demonstrated benefits in im-
proving patient functional outcomes.

Most patients received fewer than the recommended
number of PT and OT training sessions, 56% and 89% respec-
tively, which may have influenced the lack of association with
functional outcomes. Despite selecting patients with moderate
stroke severity and Bl scores at IMC enrollment (mean 3.8
days post-stroke), acute phase Bl scores at hospital discharge
were low. Nonetheless, 32.0% achieved good functional out-
comes at the 2-week follow-up, likely due to spontaneous
neurological recovery and early Bl evaluation. These findings
suggest that not all patients require weekly rehabilitation. For
some patients, an appropriate home program might be more
suitable.® ¢ Nakao et al. (2010)® found that Bl scores at 3
weeks were reliable for predicting self-care disabilities. Thus,
determining the optimal timing of Bl assessments is crucial for
IMC patient selection and for tailoring rehabilitation programs
appropriate for the severity of impairments.

A limitation of this study is the use of participants’ recall
for the numbers and details of training that patients received.
The use of logbooks was low (17.0%), potentially introducing
recall bias. However, since most patients had infrequent
rehabilitation sessions and bi-weekly and monthly follow-up
interviews, patients and caregivers could recall session num-
bers. Collecting data from the IMC system would reduce
recall bias, but the system is still not well developed. This is
a single-province study; results may differ for other provinces
which might have differences in the details of IMC services
provided. Future research should collect more details on
training, such as intensity and types of PT/OT, and should
also include more data on stroke, such as muscle power, cog-
nitive impairment, neglect and depression, which can affect
functional outcomes.?” The sample size was calculated based
on the prevalence of good functional outcomes in stroke
patients receiving IMC services, which may have been insuf-
ficient to detect significant associations between rehabilita-
tion training and outcomes. Future studies should determine
sample size based on this objective to identify the optimal
number of training sessions for good functional outcomes.
Lastly, this study evaluated the outcome at 3 months but the
IMC service duration is 6 months. Extending data collection
might increase the number of patients with good functional
outcomes.
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Conclusion

In summary, 79.0% of moderate-severity stroke patients
who enrolled in the IMC service achieved good functional
outcomes at 3 months. In the IMC service, stroke patients
had significant Bl improvement. Patients received rehabili-
tation training from various places including hospitals and
community-based facilities. According to the IMC guideline,
44.0% and 11.0% of patients receive the recommended PT
and OT training sessions, respectively. The IMC service
improved the clinical outcome of stroke patients, but the
recommended number of training sessions was not significantly
associated with the outcome. Nevertheless, these findings
did show benefits in clinical practice.
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