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ABSTRACT

Introduction: Early and intensive rehabilitation programs has been consistently shown to effectively improve post-
stroke individuals’ physical functions. Therefore, this study aims to i) examine the effect of an intensive inpatient 
rehabilitation program on balance performance and motor function and ii) determine whether age and length of hos-
pital stay are associated with balance performance and motor function in post-stroke individuals. Methods: Data of 
post-stroke individuals who were admitted to the Rehabilitation Medicine Ward, University Malaya Medical Centre, 
from January 2018 to December 2020 were retrospectively analyzed. Demographic data such as gender, diagnosis, 
length of stay (LOS) and both admission and prior to discharge Berg Balance Scale (BBS) and Motor Assessment Scale 
(MAS) scores were gathered from the medical records. Results: A total of 55 individuals meet the study criteria. The 
mean ± standard deviation (SD) age was 51.0 ± 6.2 years and the range of LOS was between 2 – 8 weeks. There was 
a statistically significant improvement in BBS (p = 0.001), and MAS (p = 0.001) following the rehabilitation program. 
There was a moderate, positive correlation between the changes in BBS and MAS (r = 0.595, p = 0.001). There was 
a low, positive association between LOS and changes in MAS score (r = .381, p = .004). No significant association 
between age and both BBS and MAS (both p > .05). Furthermore, there is no significant correlation between BBS 
and LOS (p >.05). Conclusion: Post-stroke individuals improved balance performance and motor function after an 
inpatient stroke rehabilitation program.     
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INTRODUCTION

Stroke is the second most common cause of disability 
worldwide (1). A post-stroke individual with 
neurological deficits requires intensive rehabilitation 
to address impairment in sensorimotor and balance 
function and activities limitation such as mobility and 
walking (2). Stroke rehabilitation is a goal-directed, 
progressive, and dynamic program that assists stroke 
survivors in achieving their maximum physical, 
cognitive, emotional, linguistic, functional, and social 
activity. A stroke rehabilitation program begins while 
the patient is in the hospital recovering after a stroke 
and includes motor skills re-training, preventing or 
minimizing complications, and improving functional 

outcomes (3). Although rehabilitation aims to promote 
relearning of pre-morbid functional status before the 
stroke, adaptation and compensation for shortcomings 
may be necessary in the early phase.

An inpatient stroke rehabilitation program is usually 
started as soon as the patient’s condition is stabilized. 
The program begins during the first two weeks 
following a stroke to improve post-stroke impairments 
or disability (4). The intensity of the inpatient stroke 
rehabilitation program is individualized for each stroke 
survivor according to their needs, physical capabilities, 
and tolerance. Current recommendations urge that 
individuals who have had a stroke receive at least 45 
minutes of rehabilitation sessions daily, consistently, 
for as long as they can participate in and benefit from 
the therapy (5). The therapeutic strategy should focus 
on a constructive task, accomplished consistently, and 
integrated into the patient’s everyday life. Numerous 
guidelines suggest inpatient rehabilitation, yet 
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insufficient data to guide practice.

Balance impairment affects approximately 83% of 
post-stroke individuals (6). Post-stroke individuals with 
poor balance will have an increased risk of falling, 
greater disability, and even higher mortality rates (7). 
Fear of falling can lead to a sedentary lifestyle and 
increasing disability, resulting in a reduced quality of 
living. Falling may also result in longer hospital stays 
with more medical expenditures, which may cause 
direct or indirect economic losses (8). Among post-
stroke individuals, functional impairment is a significant 
determinant of a patient’s decision and capacity to 
return to work (9). Due to poor functional balance and 
significant functional disability after stroke, many post-
stroke individuals remain dependent on others for daily 
living activities (10). This condition will cause long-term 
disability, problems with daily living activities, and high 
economic costs (11).

Length of stay (LOS) during hospitalization was related to 
functional outcomes despite the consequences of ageing 
(12). On the other hand, a previous study has found age 
as an important predictor of recovery (13). Therefore, 
it is important to determine the factors such as age 
and LOS that correlate with balance performance and 
motor function after stroke to develop a comprehensive 
rehabilitation that maximizes functional independence. 
Early post-stroke rehabilitation could enhance balance 
performance and functional motor outcomes in post-
stroke individuals (14). Thus, this study will examine the 
effect of an intensive inpatient rehabilitation programme 
on balance performance and motor function and 
determine whether age and length of stay are associated 
with balance performance and motor function outcomes 
in post-stroke individuals.

MATERIALS AND METHODS

Study Design and Participants
This retrospective study retrieved medical records for 
information on physiotherapy treatment records of post-
stroke individuals who were admitted to the Rehabilitation 
Medicine Ward, University Malaya Medical Centre 
(UMMC), between January 2018 and December 2020. 
The inclusion criteria include: (1) participants with a 
diagnosis of stroke, either haemorrhagic or ischemic, 
(2) or presented with recurrent stroke, (3) aged range 
between 40 and 60 years, (4) able to walk independently 
before having a stroke or before having a recurrent 
stroke, (5) admission at the Rehabilitation Medicine 
Ward, UMMC. Post-stroke individuals will be excluded 
if they were (1) bedridden, (2) medically unstable or 
have a concurrent systemic disease (e.g., progressive 
neurologic disease, heart failure, chronic inflammatory 
disease, autoimmune disease, or malignancy, and (3) 
presented with a severe musculoskeletal disorder that 
may influence the performance during the BBS and MAS 
(e.g., severe knee/ back osteoarthritis). For this study, 

the sample size was predetermined. A power analysis 
in which the authors in a previous study (15) compared 
the changes in functional balance performance during 
hospital admission estimated a sample of 55 participants 
to provide 80% power with a risk of type 1 error of 0.05. 
This study obtained ethical approval from the Medical 
Research Ethics Committee of the University Malaya 
Medical Centre (MREC ID NO: 2020109-9145).

Outcome Measures
Balance performance was assessed using the Berg 
Balance Scale (BBS). BBS score assesses balance and fall 
risk and has been shown to predict the length of stay and 
walking suitable for community ambulation at discharge 
from inpatient stroke rehabilitation (15). The BBS has 
been shown to have excellent test-retest reliability (ICC 
= 0.99) and predictive validity with Motor Assessment 
Scale  30 days after stroke (rs = 0.84) (16). The BBS has 
shown a 53% sensitivity in predicting falls in older adults 
(17) and can detect functional balance performance 
changes following inpatient rehabilitation programs 
in post-stroke individuals (18). The BBS comprises 14 
tasks, with a total score of 56. A score of 45 is a good 
cut-off point between independent ambulation and the 
need for assistance aids or supervision (19).

Motor function was assessed using the Motor Assessment 
Scale (MAS). The MAS is one of the tool for evaluating 
motor function outcomes for stroke patients (20). The 
MAS is a brief and easy assessment that consists of eight 
areas of motor function and one item related to muscle 
tone. Each patient is scored on a scale from 0 to 6. The 
total score of MAS is 54 (20). The MAS is highly reliable, 
with an average ICC of 0.95 and excellent test-retest 
reliability of 0.98 (20).

Inpatient Stroke Rehabilitation Program
The inpatient stroke rehabilitation program comprises 
passive or active mobilization, sitting, standing, walking, 
climbing stairs and coaching for family or caregivers. 
The program was a one-to-one session with supervision 
for 1 hour, five times a week in addition to a supervised 
group exercise, one session per week for 1 hour.

Data Analysis
Data were analyzed by using the IBM SPSS statistical 
software version 26 (IBM SPSS, Armonk, NY). A paired-
sample t-test was used to compare pre (at admission) 
and post (prior to discharge), and relationships between 
all parameters were assessed using Pearson’s correlation 
coefficients. The strength of the relationship between 
the variables was based on Portney and Watkins’s (21) 
guidelines. The level of significance was set at 0.05.
  
RESULTS

Demographic data
Table I shows the sociodemographic characteristics of 
the participants in this study. A total of 55 post-stroke 
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individuals were included in the data analysis. Of the 
55 stroke patients, 37 (67.3%) were ischemic, and 
18 (32.7%) were haemorrhagic stroke. A total of 55 
individuals meet the study criteria. The mean ± standard 
deviation (SD) age was 51.0 ± 6.2 years, and the range 
of LOS was between 2 – 8 weeks.

Effect of the physiotherapy inpatient rehabilitation 
program on balance performance and motor function 
scores
There was a statistically significant difference in pre 
(19.22 ±10.08) and post BBS score (30.11 ± 13.64), t 
(54) = -9.81, p = .001. The mean increase in BBS scores 
was (MD;95% CI)10.89;8.67 to 13.12. with eta squared 
= 0.64, indicating a large effect size.

There was a statistically significant in pre (24.47 ± 11.22) 
and post MAS score (33.51 ± 11.98), t (54) = 9.58, p = 
.001. The mean increase in MAS scores was (MD;95% 
CI) 9.04;7.14 to 10.93 with eta squared =0.63, indicating 
a large effect size (Figure 1).

Figure 1: Effect of the physiotherapy inpatient rehabilitation 
program on balance performance and motor function scores

Correlation between age, length of stay, changes in 
scores of balance performance and motor function 
scores
There was a low, positive correlation between LOS and 
changes in motor function score (r = .381, p = .004) but 
not BBS (p > 0.05).  There is no significant correlation 
between age and both motor function and balance 
performance (p > 0.05) (Table II)

Table 1: Characteristic of the Participants

Variable n(%)

Gender
₋	 Male
₋	 Female

44 (80)
11 (20)

LOS
₋	 2 weeks
₋	 3 weeks
₋	 4 weeks
₋	 5 weeks
₋	 8 weeks

27 (49.1)
14 (25.5)
8 (14.5)
4 (7.3)
2 (3.6)

Diagnosis
₋	 Haemorrhagic
₋	 Ischemic

18 (32.7)
37 (67.3)

Age (years), mean ± SD 50.98±6.23

BBS score, mean ± SD
₋	 Admission
₋	 Discharge

19.22±10.08
30.11±13.64

MAS score, mean ± SD
₋	 Admission
₋	 Discharge

24.47±11.22
33.51±11.98

BBS, Berg Balance Scale; MAS, Motor Assessment Scale; SD, standard deviation; LOS, length 
of stay.

Table II: Correlation between age, length of stay, changes in score 
of functional balance performance and motor function

Variables MAS BBS

r p r p

Age -.082 .554 .612 .07

LOS .381* .004* .197 .149

BBS: Berg Balance Scale, MAS: Motor Assessment Scale, LOS: Length of stay

DISCUSSION

Inpatient stroke rehabilitation programs focused on 
balance performance and motor function for post-
stroke individuals are very important for improving 
patient recovery and enhancing independence for daily 
living activities. This study aimed to examine the effect 
of an intensive inpatient rehabilitation programme on 
balance performance and motor function and whether 
age and length of stay were associated with changes in 
balance performance and motor function in post-stroke 
individuals. We presented three important findings. 
First, balance performance and motor function scores 
were improved after the inpatient stroke rehabilitation 
program in post-stroke individuals. Second, we found 
that LOS significantly correlated with changes in motor 
function but not with balance performance. Lastly, this 
study indicated no correlation between age with balance 
performance and motor function. 

This study shows that the inpatient stroke rehabilitation 
program enhances balance performance and motor 
function, corroborating the previous study (24). This 
may be because of interdisciplinary inpatient stroke 
rehabilitation units are the benchmark in stroke 
rehabilitative care (22). We believe that patients’ early 
rehabilitation admission, higher therapy intensities, 
and task-specific therapies are designed to meet the 
patient’s specific needs. A previous study demonstrated 
that patients admitted to a specialized inpatient 
stroke rehabilitation unit were engaged in therapeutic 
activities for an average of 37 min per day with both 
physiotherapists and occupational therapists (23). 
Meanwhile, a clinical guideline for stroke management 
recommended minimum standards of therapy provision, 
which range from 45 min to one hour, of physiotherapy 
and occupational therapy (24). These findings were 
consistent with a previous study showing that inpatient 
rehabilitation for post-stroke patients improves functional 
outcomes. Based on our results, we deduced a general 
idea that the goal of an inpatient stroke rehabilitation 
program should be focused on balance performance 
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and motor function gain for patients.

The current study discovered that LOS is significantly 
correlated to post-stroke motor function. Our results 
suggested that post-stroke individuals admitted to 
inpatient stroke rehabilitation programs between 2 to 8 
weeks have improved their motor function, indicative 
of a dose-response to interventions. The program was 
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There are a few limitations to this study. Firstly, since 
this study used secondary data analysis, it is essential to 
consider that the presence of selection and information 
bias during the program cannot be controlled. Secondly, 
our results cannot be generalized to the entire post-
stroke population. Our study does not include post-
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participate in an inpatient stroke rehabilitation program. 
Finally, because this was a retrospective comparison 
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CONCLUSION

This study showed that inpatient physiotherapy 
programmes would improve balance performance and 
motor function in post-stroke individuals. However, age 
and LOS were not correlated with balance performance 
and motor function outcome. 
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