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Present and Future of the ASEAN J Rehabil Med 

Editorial  

It has been a great and fruitful 16 years since I took the 
responsibility as Editor-in-Chief of the journal. It has been my 
mission to improve the quality of the journal and increase its 
reach. One notable change was changing the journal title,  
from Journal of Thai Rehabilitation Medicine to ASEAN Journal  
of Rehabilitation Medicine. This leads to the subsequent  
expansion of the editorial board and reviewers from Thai only 
members to those from South East Asian region.  It is currently 
in tier 1 of the Thai Citation Index, using a full online journal  
submission, and made available in both electronic and print 
version. The electronic version enables readers from all 
around the world access the articles, which is published free 
of charge. 

In this last issue of my role as the Editor-in-chief, I would 
like to thank the associate editors, editorial board, external 
reviewers, English expert, copy/layout editor and journal 
manager who are instrumental in bringing this journal to this 
stage. I enjoyed learning and doing this together with all of 
you and treasured those memories.

I would like to take this opportunity to introduce the new 
Editor-in-Chief of the Journal, Prof. Areerat Suputtitada, a 
Professor in Rehabilitation Medicine at Chulalongkorn Univer-
sity, Bangkok, Thailand. The President of the Rehabilitation 
Medicine Association of Thailand, reiterates the journal aims 
to publish high quality and impactful articles in rehabilitation 
medicine and related issues, as well as becoming an interna-
tional cited journal in the near future.  To achieve such aims,  
Prof.  Areerat Suputtitada, has invited young and active re-
searchers from not only SEA region but also other parts of 
the world to join the editorial board. 

The new Editor-in-Chief and editorial board will start their 
roles in the beginning of the year 2023.  I sincerely hope the 
new team will make the Journal more attractive to authors, 
readers and reviewers from the SEA region and other parts 
of the world and eventually be accepted in an international 
journal citation index.

Apichana Kovindha, MD, FRCPhysiatrT
Editor-in-chief
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Focused Extracorporeal Shockwave Therapy versus Prefabricated 
Insoles for Treatment of Plantar Fasciitis: A Randomized Trial

Thitirat Rakwit, Wipoo Kumnerddee and Chanwit Phongamwong
Department of Rehabilitation Medicine, Phramongkutklao Hospital, Bangkok, Thailand

ABSTRACT

Objectives: To compare the clinical effectiveness of focused 
extracorporeal shockwave therapy (fESWT) and prefabricated 
insoles among patients suffering from plantar fasciitis (PF).
Study design: Pragmatic randomized open-label trial.
Setting: Rehabilitation Medicine outpatient clinic at a medical 
school hospital in Bangkok, Thailand.
Subjects: Patients suffering from subacute or chronic PF.
Methods: Participants were randomly allocated (1:1) to receive 
either 3 weekly sessions of fESWT (2,000 shocks/session of at 
least 0.2 mJ/mm2) or to wearing prefabricated insoles. All par-
ticipants were advised to perform stretching of the plantar fascia 
and gastrocnemius muscle. The clinical outcome measured was 
an improvement in Foot Function Index (FFI) at 12 weeks. An 
analysis was done based on the intention-to-treat principle. 
Results: Twenty-nine participants were enrolled and randomly 
assigned to either the fESWT (n = 14) or the insole group (n = 
15).  A mean and standard deviation (SD) of the improvement in 
total FFI at 12 weeks was 65 (25.8) points for fESWT and 65.2 
(39.2) points for prefabricated insoles with an adjusted mean dif-
ference between two interventions of 14.9 (95%CI: -15.4 to 45.2). 
Conclusions: The fESWT did not improve FFI compared with 
prefabricated insoles among patients with subacute and chronic 
plantar fasciitis. However, the results should be interpreted with 
caution because of inadequate statistical power.

Keywords: plantar fasciitis, focused extracorporeal shockwave 
therapy, prefabricated insole, foot function index
ASEAN J Rehabil Med. 2022; 32(3): 98-102.

Introduction
Plantar fasciitis (PF) is one of the most common causes 

of heel pain. Statistically, its prevalence in the American 
population is approximately 10 percent.  An estimated one 
million American patients visit a doctor for treatment of this 
condition annually,1 and the cost of treating this disease in 
the US is approximately $192-376 million per year.2

It is believed that the cause of PF is the degeneration of 
collagen tissue of the plantar fascia resulting from repetitive 
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Bangkok, Thailand. E-mail: chanwit@pcm.ac.th

Received:  25th January 2022 Revised: 11th April 2022 Accepted: 9th May 2022

Original Article    

microtrauma of the plantar fascia.3  The classic symptom is 
the worst pain at the heel during the first few steps after wak-
ing.3 However, some patients may experience more pain in 
their heels after walking a long distance.4 For treatment of PF, 
stretching of the plantar fascia and gastro-soleus muscles  
plus strengthening of the intrinsic foot muscles are recom-
mended.5-7 The use of customized and prefabricated insoles 
is also common.8  Other management methods include topical 
steroid injections, ultrasound, acupuncture,9-11 and extracor-
poreal shock wave therapy (ESWT).10,12-14

ESWT is widely used in management of plantar fasciitis. 
The principle of ESWT is to stimulate blood supply flow to 
the injured area and to promote the release of growth factors 
for tissue regeneration and vascularization to reduce inflam-
mation.13 Previous studies have shown this to be effective 
in reducing pain by up to 60% and approximately 70% of 
patients experiencing great to excellent in pain relief.14,15 A 
meta-analyses by Chang and colleagues reported that high- 
and moderate-intensity focused ESWT (fESWT) had reliably 
greater effectiveness than both low-intensity fESWT and  
radial ESWT (rESWT). They concluded that moderate-in-
tensity fESWT (0.12 to 0.25 mJ/mm2) with mostly tolerable  
energy is the best option when using ESWT for PF.16  Although 
fESWT seems to be a preferable treatment option, its use 
is limited due to the high cost of the devices which can be 
about 2 million baht (60,000 USD) in Thailand. Interestingly, 
no economic evaluation studies of fESWT for lower extremity 
musculoskeletal pain were found in a literature search.

Prefabricated insoles are commonly used as a non-inva-
sive treatment for individuals with subacute to chronic PF. It 
is believed that insoles can support the medial longitudinal 
arch of the foot, prevent foot pronation, and decrease the 
strain on the plantar fascia.17 Moreover, prefabricated insoles 
are much cheaper and less time is spent fitting them than 
customized insoles, although the effectiveness of both types 
has been reported to be similar.18

Both fESWT and prefabricated insoles have been proven 
to be an effective treatment for PF, but there have been no 
studies comparing the effectiveness of these 2 treatments. 
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The current research primarily aimed to compare improve-
ment in foot function index between fESWT and the use of 
prefabricated insoles among patients suffering from suba-
cute and chronic plantar fasciitis, including an economic 
evaluation of these two interventions. 

Methods
Study design

This study was a pragmatic randomized open-label trial 
conducted at Phramongkutklao Hospital in Bangkok, Thai-
land from September 2019 to August 2020. The trial proto-
col was approved by the Institutional Review Board of the 
Royal Thai Army Medical Department (Number R082h/62) 
and was registered in the Thai Clinical Trials Registry 
(TCTR20210608002). 

Participants
Study participants were adults (age ≥ 18 years) present-

ing with significant pain (Numeric Rating Scale at least 4) 
and tenderness at the medial heel at for least 1 month before  
enrollment and who were able to communicate and to com-
plete the questionnaires.19  Exclusion criteria were a history 
of steroid injection at the heel and sole within 6 months be-
fore enrollment; a previous surgery at the heel and/or sole; 
midfoot deformities; diabetic neuropathy; arthritis at the ankle  
joint or the foot; polyneuropathy and entrapment disorder at 
the foot and ankle; a history of calcaneus fracture and retro-
calcaneal bursitis; a previous wound at the heel; pregnancy; 
or bleeding disorders. All participants provided written in-
formed consent. 

Sample size
The sample size calculation was based on a study by 

Traijeewornporn et al. (2016).20 The sample size was deter-
mined using the clinical superiority design formula to com-
pare the two independent groups in terms of mean difference 
of foot function. For an alpha level of 0.05, a power of 80%, 
and with an estimated drop-out rate of 20%, the target sample 
size was 76 participants (38 participants per group). 

Randomization
Randomization was performed by an independent re-

searcher with the use of a computer-generated randomi-
zation list for a block of four randomization stratified by the 
onset of disease: subacute (1-3 months) and chronic (> 3 
months).21 The random allocation sequence was concealed 
by an opaque envelope. Participants were randomly allocated  
1:1 into 2 groups: focused shock wave therapy (fESWT) and 
prefabricated insole groups. 

Intervention
The fESWT group was treated with a Duolith SD1 T-top 

(Storz Medical, Switzerland) and received a total of 2,000 
pulses at a rate of 4 Hz at each treatment session, once 

a week for 3 consecutive weeks.22 A stimulator head with 
stand-off II (long) which provides a penetration depth of 15  
mm was placed on the maximal pain site of the infra-calca-
neal heel and ultrasound gel was applied as the coupling 
media.  The energy influx density started at 0.20 mJ/mm2 and 
was then gradually raised to the highest level that the patient 
could tolerate. 

The insole group received a pair of full-length prefabri-
cated insoles with heel cup and medial arch support (Care 
Step®) to be placed inside any indoor and outdoor shoes 
they used for daily living.  Additionally, both groups were ad-
vised to perform stretching of the calf muscle and plantar 
fascia, 10 sets/session for at least 3 sessions every day.23,24

Outcomes
The clinical outcome measure was the level of improve-

ment of the Foot Function Index (FFI) at week 12. The FFI 
is a self-administered questionnaire consisting of 23 items 
divided into 3 categories: pain (9 items), disability (9 items), 
and activity limitation (5 items).25 A higher FFI score indicates 
a higher level of impairment. The Thai FFI has a high test-
retest reliability (ICC of 0.92) and excellent internal consist-
ency (Cronbach’s alpha of 0.96).25 Measurement of FFI was 
conducted at baseline, week 6, and week 12. The improve-
ment of total FFI score at week 12 was considered as the pri-
mary outcome of this study. For the cost-effectiveness analy-
sis from the healthcare provider perspective, costs incurred 
were calculated based on the labor cost, material cost, and 
capital cost. 

Statistical analysis
The intention-to-treat principle was used for the statistical 

analysis. Baseline and clinical characteristics of both groups 
are shown as mean (standard deviation, SD) for continuous 
data and number (%) for categorical data.  Normality of distri-
bution and equality of variance of FFI scores were assessed 
to confirm that parametric tests could be used. The compari-
son of mean values of FFI between the 2 groups at three 
periods (baseline, week 6, week 12) was performed using 
repeated measure ANOVA. The improvement of FFI at week 
12 between the two groups was compared using an unpaired 
t-test or linear regression model.  A p-value < 0.05 was con-
sidered to be statistically significant. The cost-effectiveness 
ratio of both groups was also calculated and compared.

Results
Between September 1, 2019 and August 31, 2020, 29 

participants were enrolled, with 14 participants randomly as-
signed to the fESWT group and 15 to the insole group. No 
participants were withdrawn from the study.  All participants’ 
data were included in the analysis (Figure 1). Some base-
line characteristics, including age, sex, and body mass index 
(BMI), were unbalanced between the groups. The fESWT 
group had a higher mean age (59.5 vs. 50.5) and percentage 
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of females (92.9% vs. 66.7%) but had a lower mean BMI than 
the insole group (23.9 vs. 26.7). However, the mean total 
score of FFI at baseline was comparable between groups 
(Table 1). 

The FFI scores of both groups showed normal distribu-
tion and equal standard deviation.  There was no statistically 
significant difference in the mean FFI scores between the 
two groups over the 3 measures (p = 0.85) (Figure 2). The 
crude and adjusted mean differences (fESWT minus Insole) 
of the total improvement of FFI at week 12 were 0.2 (95%CI: 
-25.3 to 25.7) and 14.9 (95%CI: -15.4 to 45.2), respectively. 
Additionally, no statistically significant difference was found 
for each subscale of FFI as shown in Table 2.

The total cost for fESWT and for insoles was 2,043 and 
897 baht per participant, respectively. The incremental cost 

Figure 1. CONSORT diagram of the study

Table 1. Baseline and clinical characteristics by treatment group

 fESWT  
(n = 14)

Insole  
(n = 15)

Age (years)1

Sex, female2

BMI1

DM, Yes2

Affected foot, bilateral2
Onset, chronic2

Arch of foot2

Normal
Low
High

Hours spent standing per day1

Hours spent walking per day1

Hours spent running per day1

Pretreatment FFI score1

Pain
Disability
Activity limitation
Total

59.5 (15.2)
13 (92.86)

23.85 (4.34)
1 (7.14)

5 (35.71)
10 (71.43)

12 (85.71)
2 (14.29)

-
3.89 (1.68)
3.57 (1.45)
0.07 (0.18)

42.71 (8.88)
43.64 (12.19)

0.5 (1.28)
86.86 (19.36)

50.5 (13.8)
10 (66.67)

26.73 (3.30)
1 (6.67)

6 (40.00)
10 (66.67)

11 (73.33)
3 (20.00)
1 (6.67)

3.73 (2.15)
3.73 (2.02)
0.13 (0.29)

41.53 (9.96)
44.13 (19.09)

1.2 (3.17)
86.86 (28.57)

1Mean (SD), 2n (%) 
BMI, body mass index; DM, diabetes mellitus; FFI, Foot Function Index; 
fESWT, focused extracorporeal shock wave therapy

of fESWT over the insole was 1,146 baht, and the incremen-
tal cost per effectiveness ratio (ICER) of fESWT compared 
with the insole was 1,146 baht/14.9 FFI score or 77 baht/
FFI score.

All participants in the fESWT group were able to complete 
all treatment sessions, and those in the insole group reported 
using the insoles for the entire study period.  Regarding the 
use of non-steroidal anti-inflammatory drugs (NSAIDs) as 
a rescue analgesic during 12 weeks of the study, one par-
ticipant in the fESWT group used a single tablet of NSAIDs, 
while one participant in the insole group used five tablets of 
NSAIDs. No adverse effects were reported or identified in 
any of the participants.

Discussion
To the best of our knowledge, this study is the first to 

evaluate the effectiveness of fESWT compared with prefabri-
cated insoles among patients with subacute to chronic plan-
tar fasciitis. The main results showed no statistically signifi-
cant difference in FFI improvement at week 12 between the 
two groups in either crude or adjusted analysis.  However, 
the adjusted mean difference of total FFI score (14.9 points) 

Figure 2. Mean (95%CI) FFI score at baseline, 6 and 12 weeks by 
treatment group
CI, confidence interval; FFI, Foot Function Index; fESWT, focused extracor-
poreal shock wave therapy
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was greater than the minimal important change (7 points).26 
Hence, if the sample size of the present study had been 
larger, the difference might have been statistically significant.

The findings of this study are similar to a study by Çağlar, 
which found that rESWT and customized insoles were effec-
tive modalities in pain reduction and foot function improve-
ment in the treatment of plantar fasciitis, but that study found 
no difference in the short (4-week post-treatment) and mid-
term (12-week and 24-week post-treatment) effects between 
the two treatments.27 It should be noted the Çağlar study 
used rESWT which might have been less effective than mod-
erate-intensity fESWT.  Additionally, the present study used 
prefabricated insoles which differs from the study by Çağlar, 
but there has been evidence that the effectiveness of prefab-
ricated and customized insoles to treat PF is similar.18,28

It is important to consider whether fESWT has a benefi-
cial carryover effect for PF because the participants in this 
study received fESWT only once a week for 3 weeks, while 
the prefabricated insoles were used for 12 weeks.  A study 
by Wang reported that participants in the fESWT group had a 
better clinical outcome and lower recurrence rate than those 
in the control group who had received other conservative 
treatment at the long-term follow-up (60-72 months).29 An-
other randomized clinical trial which compared rESWT with 
a sham in 50 patients with chronic PF reported a positive 
effect of ESWT on reduction of pain score and improvement 
of quality of life at 1, 3, 6, 12, and 24 weeks after treatment.29 
Importantly, no long-term complications were reported in ei-
ther of these two studies.29,30

In the cost-effectiveness analysis, fESWT was approxi-
mately 2 to 3 times more costly compared to using prefabri-
cated insoles. When an adjusted mean difference was calcu-
lated, the cost of ICER of fESWT compared to insoles was 
77 baht per FFI score, i.e., an additional cost of 77 baht was 
incurred for each one point in the FFI score. However, there 
is no consensus about the use of ICER to determine whether 
fESWT is less cost effective than insoles or not.  Hence, 
choice of treatment option for PF might depend on the finan-
cial status and human resources of each individual hospital. 

Strengths of the present study include that the outcome 
measure was FFI, a valid and reliable clinical measurement 
widely used in the study of foot problems. Additionally, no 
participants withdrew from the study, so there was no miss-
ing data. Finally, the cost-effectiveness analysis reported 
might help physiatrists or other specialists in selecting treat-
ment options for patients with PF.

Several limitations of the present study do, however, 
need to be noted. Due to COVID-19-related measures by 
the Thai government (e.g., lockdowns, inter-provincial travel 
restrictions) and the hospital’s controls during the COVID-19 
outbreak in 2020, the present study was not able to achieve 
the targeted sample size within the time available (one fis-
cal year of funding). Therefore, this study had only 40% 
statistical power to establish the statistical significance of 

the difference between the 2 interventions. In addition, the 
unequal baseline in age, sex, and BMI, requiring the use of 
linear regression in the statistical analysis, might have af-
fected the clinical outcome. Extra physiotherapy sessions 
from other hospitals, level of compliance with stretching ex-
ercise recommendations, and time spent using the insoles 
were not monitored because this trial was designed as an 
effectiveness study (real-world practice), not an efficacy 
study (ideal and controlled circumstances). Additionally, the 
present study was not able to blind the participants regarding 
the treatments and FFI is a self-reported questionnaire that 
provides a subjective outcome. As a result, measurement 
bias probably occurred.  Finally, all costs were calculated for 
a tertiary-care government hospital, so the results from this 
study might not be representative of other hospital settings in 
Thailand or elsewhere in the world.

Conclusions
The present study found no evidence that fESWT im-

proved foot function index compared with prefabricated in-
soles among patients suffering from subacute and chronic 
plantar fasciitis. However, due to the small sample size, the 
study findings should be interpreted cautiously. 
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Effects on Physical Fitness and Stress between  
Dance Exergame and Home-Based Dance Exercise with  

Videos in Female Youths with Sedentary Behavior:  
An Assessor-Blinded Randomized Controlled Trial
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ABSTRACT

Objectives: To compare the effects between dance exergame 
and home-based dance exercise with videos on physical fitness 
in female youths.
Study design: an assessor-blind randomized controlled trial.
Setting: Department of Physical Therapy, Faculty of Medicine, 
Prince of Songkla University, Songkhla, Thailand.
Subjects: Thirty female youths with sedentary behavior.
Methods: This study randomly divided the participants into the 
exergame group (n = 15), which received a dance exercise pro-
gram with the Just Dance game, or the video group (n = 15), which  
received home-based dance exercise with videos. The exercise 
program for both groups started with 30 minutes, 5 times a week 
for two weeks then increased to 50 minutes, 3 times per week 
until the end of the program. Body mass index, percentage of 
body fat, muscle endurance, muscle strength, flexibility, agility 
and stress were measured at baseline, and then after 6 weeks of 
the exercise programs. 
Results: After the 6-week program, the exergame group showed 
improvement in all physical fitness outcomes, while the video 
group showed no difference in body mass index, percentage of 
body fat or agility. When comparing between the exergame and 
the video groups, differences were found in arm and upper body 
muscle endurance and back muscle strength when compared 
to the video groups (11 vs 1, p-value = 0.012 and 27 vs 20, p = 
0.032, respectively): but not in stress (3 vs 2, p = 0.102). 
Conclusions: In female youths with sedentary behaviors, a 
6-week program of exercise with dance exergame shows differ-
ent effects on improving physical fitness when compared with 
home-based dance exercise with videos.

Keywords: dance exergame, home-based exercise, physical 
fitness, youth, sedentary behavior
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Introduction
Technology has made life more comfortable, but on the 

other hand, it has also resulted in reduced activity and energy  
consumption. This has led to a reduction in physical activity, 
and an escalation of sedentary behavior.1 The World Health 
Organization (WHO) reported that 1 in 3 females had inad-
equate physical activity.1 In Thailand, more than 1 in 5 female  
youths do not exercise or play sports; resulting in less physi-
cal activity than men.2  Physical activity is important for both 
physical and mental health.  A previous study found that 
most medical students lacked physical activity, and did not 
exercise.3 This report reasoned that studying hard resulted 
in a lack of time and partners; wherein, the female students 
changed from positive to more negative health behaviors and 
lifestyles; resulting in decreased physical performance.3

There are many exercise programs for improving physical 
activity.  Exercise motivation needs to be fun and interesting; 
hence, dancing is the most popular and widely used form of 
physical activity among young females; as it is more fun than 
traditional exercise.4,5 Dance games involve both upper and 
lower body movements following the rhythm of the music, 
which contributes to body coordination while moving, and 
creates more energy than other exercises.6,7  Exergames are 
an alternative exercise that uses body movements in con-
junction with simulations from the game, which are effective 
in increasing physical activity in young people.7,8  Using exer-
games can improve muscle endurance, muscle strength, 
cardiovascular fitness and psychological outcomes in healthy 
youths.9  One study found that energy consumption, intensity 
and physical activity in dance games were similar to, or even 
greater than,  standard exercises.10  Just Dance is a popular 
dance game that requires interaction between the players 
and the game through feedback. The newer dance games 
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focus on natural dancing using the player’s own body as a 
controller.  Players simply dance according to the characters 
in the game, and use their whole body to perform real dance 
movements.11 Because of the synchronous movements to 
the tempo of music and animation players feel like they are 
playing a game, rather than exercising.12,13

Previous studies of dance games have focused on their 
effectiveness in energy expenditure and cardiovascular fit-
ness.6,7 However, it also has a positive impact on physical 
performance and mental status. Young people are interested 
in playing the exergame because it is fun, makes them feel 
as if they are playing a game rather than exercising, and also 
keeps their bodies moving more than traditional exercises.14 
Although, in Thailand, there are many different dances, a 
dance exergame has not been used to promote and prevent 
health problems. Therefore, the effect of a dance exergame 
on physical fitness and stress in female youths with a seden-
tary behavior needs to be further explored. 

Methods
Study design

This prospective randomized controlled trial (RCT) was  
approved by the Human Research Ethics Committee (HREC), 
Faculty of Medicine, Prince of Songkla University (EC 60-
422-30-2), and was registered at the Thai Clinical Trials  
Registry (TCTR20180420003) before the study commenced. 
The study was conducted at the Department of Physical 
Therapy, Faculty of Medicine, Prince of Songkla University; 
from January to May, 2018.

Participants
The participants in this study were recruited by posters 

and internet advertisements. Inclusion criteria were female 
youths (15-24 years) with a sedentary behavior (mostly sitting 
or lying in various activities during the day: excluding sleep 
for an average of at least 8 hours per day, and those exercising 
less than 150 minutes per week). The participants who had 
contraindications to exercise, according to the Physical Activi-
ty Readiness Questionnaire (PAR-Q), or vision problems that 
affected their visibility of seeing the animation were excluded 
from our study. 

The sample size was calculated from a pilot study of 10 
subjects using the following formula:15 

 

This study estimated the basis of arm and upper body 
muscle endurance of the 30 second, modified push-up test, 
at six weeks of program completion. The exergame group 
means = 2.74, SD = 5.50, while video group means = 0.70, 
SD = 2.90; and assuming 80.0% power and 5.0% signifi-

cance, to detect any clinically meaningful difference between 
groups on arm and upper body muscle endurance. Based on 
this calculation, the sample size was 12 people per group, 
so when combined with a 20.0% dropout rate, a minimum 
sample size of 15 people in each group was required for this 
study.

Randomization and blinding
The participants were randomly divided into the exergame 

group or the video group by a computer, using block randomi-
zation with concealed allocation.  Two physical therapists (TC, 
PP) who assessed were blinded to the exercise allocation.

Intervention
The exercise programs in both groups were divided into 

two phases: first and second week; the participants exer-
cised five days a week, and in weeks three to six participants 
exercised three days a week.  The programs consisted of 5 
minutes of warm-up and 20 minutes of workout for the first 
two weeks; increasing to 40 minutes for the next four weeks 
until the end of the program, with a cool-down period at the 
end of the exercise session (Table 1). 

For the selection of songs in the programs using a variety 
of rhythms with effort determined by sweat droplets specified 
for each song in game. The researcher determined that 2 
sweat droplets were used as warm-up and cool-down ses-
sions, while 3 sweat droplets were used for workout sessions 
(Table 1).  The sequence of songs was switched according to 
the difficulty of the choreography. 

Before starting the programs, the researchers instructed 
participants to assess themselves on the level of intensity 
during exercise by rating their perceived exertion. These 
were defined as a moderate (level 12-14) or by a verbal level. 
If they became too tired while dancing, the participants kept 
stomping their feet until their tiredness subsided and were 
able to continue dancing again. In compliance with the exer-
cise program, the participants received a logbook to check 
and record other physical activities; via time in hours spent 
each day. In the home-based dance exercise with videos 
group, the participants were given a logbook to record their 
hours of dance and their level of exhausted after each session.

The exergame group exercised with the Just Dance game 
(Ubisoft, Montreuil, France) connected to an Xbox One X 
device with a Kinect camera and motion detection system, 
by copying the movements of characters displayed on the 
screen in the research room.  The physical therapist (KJ) who 
is a trainer determined the participant’s standing position be-
fore the exercise for a more comprehensive capture (Figure 
1).  The participants were instructed on how to play, and also 
watched a demonstration.  After this, the trainer selected the 
music before four participants stood in the designated posi-
tions to start dancing (Figure 1). During and after playing the 
game, the participants received feedback and score levels.    
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Table 1.  Exercise programs of the exergame and the video groups

Phase Session Effort Week Time (minutes) Genre of song Tempo  
(beats per minute)

First

Second

Third

Warm up

Work out

Cool down

2 sweat droplets

3 sweat droplets

2 sweat droplets

Week 1-6

Week 1-2

Week 3-6

Week 1-6

5

20

30 

5 

Country pop
Dance pop
Korean pop
Tango
Hip-hop
Electronic dance
Dance pop
Electronic dance 
Rhythm and blues
Latin pop 
Country pop

119-120

125-128

128-153

123-124

Figure 1.  Device setting for motion detection and numbers representing the player’s standing position

In the video group, the participants received home-based 
exercise with video files of dance containing images, songs 
and choreography, similar to the exergame group. To equal-
ize the intensity and duration of exercise for both groups at 
different phases, another physical therapist (NT) who guided 
the video group gave video files to them two times; in the first 
and the third week (Table 1). 

 
Outcome measurements 

This study used the following outcome measures: arm 
and upper body muscle endurance were measured by using 
the 30 second modified push-up test; performed on a mat in 
a prone position on their hands and knees. When the par-
ticipants heard the signal “start”, they pushed up and down 
for as many repetitions as possible at their maximum speed 
within 30 seconds.16 The test is to bend the elbows, lower the 
body until the chest touches the floor, try to keep the back 
straight all the time, the stomach does not touch the floor, 
then extend the elbows to push up to the starting position. 
Only the correct moves are counted.16 Abdominal muscle en-
durance was performed on a mat in a supine position, with 

90 degrees of knee flexion.  The participants bent their bod-
ies and scapular blades off the floor as much as possible 
within 60 seconds.16 Leg muscle endurance was measured 
via the 60-second chair stand test. The participants sat in a 
chair, without a backrest, keeping both feet flat on the floor 
a shoulder-width apart, with crossed arms and both hands 
touching their shoulders. The participants stood up straight, 
legs stretched, and then sat back down into the starting posi-
tion as many times as possible for 60 seconds.16

Back and leg muscle strength was measured using the 
back-leg-chest dynamometer test. This test required partici-
pants to stand on the base of a dynamometer, with their head 
and back straight, and both feet parallel and spread the width 
of their shoulders; with the chain adjusted to fit the partici-
pant. For back muscle strength, the participants bowed their 
heads slightly, stood with legs straight and held the handles. 
They pulled at full force while stretching their body up. In the 
leg muscle, strength test, the participants had to bend their 
knees at an angle of approximately 115 to 125 degrees, hold 
the handle slightly above the knee, and then exert full trac-
tion, while stretching both legs. Both tests were performed 
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two times and the best value was recorded in kilograms 
(kg).17 Muscle flexibility was measured using sit and reach 
tests. The participants sat in a long sitting position with their 
backs and legs straight. The soles of both feet were attached 
to the sit and reach box with toes pointing up, both arms were 
then raised straight in a forward position, with their palms on 
the sit and reach box. Then the participants leaned forward 
as far as possible and used their fingertips to push the sliding 
ruler on the sit and reach box. The test was repeated 2 times; 
recording the best value.16  Agility was measured using the 
zig-zag run. The participants ran around six poles, without 
their bodies touching them, in a zigzag manner before return-
ing to the starting point as quickly as possible; the time was 
then recorded (in seconds).18

The percentage of body fat was measured by using Om-
ron HBF-306C Handheld (Omron Healthcare, Illinois, United 
States of America). The researcher filled out the participants’ 
height, weight, age and gender and instructed the participant 
to stand straight, spread their legs as wide as their shoul-
ders, hold the device on both sides of the control panel and 
raise it 90 degrees. After pressing the start button, the display 
showed the percentage of body fat and body mass index.19 

The stress test used the five-items of stress question-
naire (ST-5); Thai version, which has good validity. It includes 
5 items comprising of sleep problems, decrease in concen-
tration, irritability, boredom and do not want to meet people. 
The cut off score is divided into 3 levels: no problem (score 
< 4), might have a problem (score 5-6) and have a problem 
(score > 7).20 All variables were tested before and at the end 
of the study at 6 weeks.

Statistical analysis 
The data was non normal distribution from Kolmogorov-

Smirnov test; thus, presenting the data with median and in-
terquartile range (IQR). The Wilcoxon-Signed rank test and 
the Mann-Whitney U test were used for non-parametric data. 
Statistical significance was determined two-tailed p < 0.050 

Results
Thirty participants were successfully recruited, and en-

rolled into the study (Figure 2).  Age range at the enrollment 
was 21-23 years of age (Table 2). There was no significant 
difference in age, participants in the exergame group had a 
median age of 21, and the control group was 22 years old.

After six weeks of exercise, the comparison between the 
two groups showed a significant difference in the primary 
outcome that is arm and upper body muscle endurance (p 
= 0.012) and back muscle strength (p = 0.032). The exer-
game group had a significant improvement in all variables 
(p < 0.050). Most of the participants in the exergame group 
reported they enjoyed exercising.  However, in the video 
group, there were no significant differences in arm and upper 
body muscle endurance, agility, body mass index or body fat 
percentage (Table 3). Participants in the exergame group re-
ported that they enjoyed exercising more with rhythm-based 
synchronous movements and in-game animations.

Discussion
This study compared the effects of dance exergame ver-

sus home-based dance exercise with videos on physical fit-
ness and stress in female youths with a sedentary behavior. 
At the end of the program, dance exergame showed different 
improvements in arm and upper body muscle endurance and 
back muscle strength compared to the home-based dance 
exercise. 

The increase in arm and upper body muscle endurance 
was consistent with the study of Vojciechowski et al, which 
found that exergame improves upper extremity muscle en-
durance in adolescents.21 According to a study by Ambe-
gaonkar et al, modern or contemporary dance requires vig-
orous movement and endurance of upper body muscles.22 
Similarly, this study used diverse and modern music; such 
as, electronic dance, rhythm and blues (R&B) at the highest 
tempo 153 beats per minute. According to this study, the par-
ticipants in the exergame group enjoyed exercise and was 
encouraged to continue exercising. Additionally, they enjoyed 

Table 2.  Exercise programs of the exergame and the video groups

Variables Exergame group  
(n = 15)

Video group  
(n = 15)

p-value

Body mass index (kg/m2)a

Body fat percentage (%)a

Arm and upper body muscle endurance (time)a

Abdominal muscle endurance (time)a

Leg muscle endurance (time)a 
Back muscle strength (Kg)a

Leg muscle strength (Kg)a

Flexibility (cm)a

Agility (sec)a

Stress (score)a

21.0 (19.9, 23.1)
28.6 (26.2, 31.1)

7.0 (0.0, 9.0)
13.0 (6.0, 25.0)
39.0 (33.0, 44.0)
48.0 (35.0, 58.0)
47.0 (36.0, 61.0)

5.0 (-1.0, 9.0)
22.5 (20.8, 23.2)

7.0 (4.0, 8.0)

22.7 (19.1, 24.4)
27.8 (22.8, 33.3)

0.0 (0.0, 11.0)
15.0 (0.0, 21.0)
46.0 (40.0, 52.0)
42.0 (38.0, 49.0)
50.0 (37.0, 58.0)
9.5 (-2.0, 11.5)

22.2 (21.3, 22.8)
4.0 (3.0, 7.0)

0.836
0.678
0.502
0.519
0.051
0.329
1.000
0.340
0.724
0.180

p < 0.050
aMedian (Q1, Q3), test statistic by Mann-Whitney U test
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Figure 2. CONSORT flowchart showing participants’ progress through the phases of a parallel randomized trial of two groups

Table 3.  Comparison of the variables within groups and between groups at baseline and 6 weeks (n = 30)

Variables

Compare within group Compare   
between group 
with post-testExergame group (n = 15) Video group (n = 15)

Pre-test Post-test p-valuea Pre-test Post-test p-valuea p-valueb

Body mass index (kg/m2)

Body fat percentage (%)

Arm and upper body muscle endurance (time)

Abdominal muscle endurance (time)

Leg muscle endurance (time) 

Back muscle strength (kg)

Leg muscle strength (kg)

Flexibility (cm)

Agility (sec)

Stress (score)

21.0
(19.9, 23.1)

28.6 
(26.2, 31.1)

7.0
(0.0, 9.0)

13.0 
(6.0, 25.0)

39.0 
(33.0, 44.0)

48.0
(35.0, 58.0)

47.0 
(36.0, 61.0)

5.0 
(-1.0, 9.0)

22.5 
(20.8, 23.2)

7.0 
(4.0, 8.0)

20.7
(19.5, 24.1)

28.5
(25.1, 30.4)

11.0
(6.0, 13.0)

27.0 
(15.0, 35.0)

56.0 
(50.0, 59.0)

61.0
(52.0, 67.0)

71.0 
(57.0, 79.0)

8.5
(5.0, 12.0)

23.7
(21.1, 24.0)

3.0 
(2.0, 6.0)

0.041*

0.006*

0.001*

0.002*

0.001*

0.008*

0.001*

0.001*

0.009*

0.028*

22.7
(19.1, 24.4)

27.8
(22.8, 33.3)

0.0
(0.0, 11.0)

15.0
(0.0, 21.0)

46.0
(40.0, 52.0)

42.0 
(38.0, 49.0)

50.0 
(37.0, 58.0)

9.5
(-2.0, 11.5)

22.2
(21.3, 22.8)

4.0
(3.0, 7.0)

21.9
(19.0, 25.2)

28.0
(23.5, 34.5)

1.0
(0.0, 7.0)

20.0
(0.0, 34.0)

54.0
(46.0, 60.0)

51.0
(41.0, 56.0)

64.0
(47.0, 68.0)

11.0
(2.0, 13.0)

22.8
(21.9, 23.1)

2.0
(1.0, 4.0)

0.887

0.733

0.405

0.005*

0.001*

0.033*

0.002*

0.009*

0.201

0.006*

0.934

0.967

0.012*

0.244

0.633

0.032*

0.097

0.648

0.372

0.102

Median (Q1, Q3), *p < 0.050
aWilcoxon-Signed rank test; bMann-Whitney U test

dancing with other players, and that it could be based on 
scores and feedback on the accuracy of their choreography. 
On the other hand, the participants in the video group had 
to dance alone at home; which was less fun and exertive.  A 
previous study, by Jerrold et al, studied muscles contractions 

while dancing by electromyography (EMG), and found that 
the upper body muscles were active; particularly the biceps 
and triceps muscles.23  When analyzing the choreography in 
this study, upper limb movements were mainly performed by 
the deltoid, pectoral, triceps, and biceps muscles. The rea-
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sons mentioned above concluded that the exergame group 
improved arm and upper body muscle endurance differently 
than the video group.  Although there were no significant 
differences between the two groups in abdominal and leg 
endurance, both groups found significant differences before 
and after training. The muscle contractions during dance 
showed that the rectus abdominis, obliques, quadriceps and 
hamstrings muscle have a lot of contraction.23 

In addition, this study found that after 6 weeks the dance 
exergame group had different strength of back muscle than 
the video group. Although no differences were found be-
tween groups in leg strength, both groups showed significant 
differences before and after training. The dance exergame 
has a positive effect on fast reaction times, coordination and 
strength.24  Dancing can improve back muscle strength due 
to continuous isometric contractions with fast-twitch concen-
tric and eccentric contractions to control balance from sever-
al movements.25   As dance exergame has free dance games 
and creates fun from the characters in the game as well as 
from the feedback and scores; which reflect the dancers, as 
they move their bodies as one with the characters on the 
screen.11  Dance exergame sets the level of energy exertion 
of medium or vigorous. The length of the song and the com-
plexity of the choreography process can change the physical 
challenge.26 The fast tempo of songs and choreography is 
bound to encourage more fast-twitch fiber muscle contrac-
tion, and result in improved muscle strength.27 Dancing in the 
research room with other players to make it even more fun, 
resulted in constant and consistent full exertion. Providing 
real-time feedback so players can adjust their movements 
to correct them. The increased expertise made dancing bet-
ter, moving more vigorously than home-based exercise with 
video. However, in the past, the effect of dance exergame 
on back muscle strength has not been investigated directly.

Other physical fitness variables were not significantly 
different between groups. but muscle flexibility differed sig-
nificantly in both groups before and after training. This was 
consistent with the study on the effects of dance exercise 
programs in sedentary, female university students, which 
also showed a similar increase in muscle flexibility.28 Mov-
ing their body to the rhythm of the music is dynamic stretch-
ing through the stretch reflex to prevent changes in mus-
cle length and maintain muscle tension.29 In contrast, this 
study showed that decreased agility, possibly caused by the 
breaks between each song, meant that the participants had 
to keep marching, which may hinder continued movement. 
Decreasing agility may be due to inconsistency between the 
choreography and zigzag testing skills. Therefore, practical 
skills from intervention cannot be transferred to outcome 
measurements. A study on the effects of active video games 
in adolescents explains that non-stop shuffles require sus-
tained movements sufficient for motor and nervous system 
adaptation; resulting in improved agility,30 and that dancing 
continuously for 3 months can improve agility.31 After 6 weeks 

of training, both body fat percentage and body mass index 
decreased in the exergame group, but increased in the video 
group. Dance exergame in adolescent girls were found to 
significantly reduce total body fat and subcutaneous adipose 
tissue in the abdomen and legs.32 Therefore, the percentage 
of body fat also decreased in the exergame group.

The present study compared stress levels between 
groups and found that there were not significantly different, 
but they differed before and after training within group. This 
was consistent with a study of medical students in Thailand, 
in which dance exercise can decrease stress; especially 
severe stress or major depression.33,34 At least 30 minutes 
of continuous exercise stimulates the hypothalamus and pi-
tuitary glands to release endorphins, which have stress-re-
ducing properties. Additionally, the serotonin, dopamine, and 
norepinephrine produced, also helps control mood, stress 
and relieves depression.35 

Dance exergame may be feasible and acceptable in 
youth.  It should be promoted through school activities. If 
adapted to home activities, parents should be informed 
about the benefits of dance exergame and guide them in 
making future purchase decisions. In Thailand, there are still 
widespread restrictions on access to dance exergame. Fi-
nally, the researchers recommend that any exercise that is 
interesting, fun and motivating can encourage youths with a 
sedentary behavior to be more physically active. 

The limitations of this study were that all the female 
youths were from one location. The home-based dance 
exercise with videos might have a design bias as the par-
ticipants in this group had to exercise alone, no supervision 
or feedback like in the exergame group, and youths prefer 
a group exercise to an individual exercise. To reduce the 
design bias, the dance exercise with videos should be con-
ducted in group. Moreover, the sample size was rather small 
to confirm statistical significances of all outcomes mentioned 
as the sample size calculation was based on the arm and 
upper body endurance only.  Additionally, heart rate was not 
measured to determine exercise intensity; it was just a self-
assessment by the Borg scale. Long-term follow-up of both 
exercise programs may show changes more clearly for other 
variables. This study also did not track whether the partici-
pants continued to use dance after the study ended. Further 
studies should include other populations, more intensity of 
exercise, and long-term follow-up. 

Conclusions
After six-week of dance exergame and home-based 

dance exercise with videos can improve muscle endurance, 
muscle strength, muscle flexibility and decrease stress in female  
youths. However, dance exergame seems more effective in 
abdominal muscle endurance and back muscle strength. It 
is recommended that any exercise that is interesting and fun 
can motivate sedentary youth to get more exercise.
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The Feasibility of Vitamin B Complex Additive to Lidocaine for 
Myofascial Trigger Point Injection in Neck and  

Upper Back Muscles: A Pilot Trial
Siranya Paecharoen, Theppakarn Lerdkiattiphum and Chanya Wijittongruang

Department of Physical Medicine and Rehabilitation, Faculty of Medicine,  
Thammasat University, Pathum Thani, Thailand

ABSTRACT

Objectives: To explore the feasibility and result of adding the 
vitamin B complex to lidocaine for a myofascial trigger point 
(MTrP) injection in reducing pain and disability in patients with 
myofascial pain syndrome (MPS).
Study design: A pilot randomized double-blind controlled trial.
Setting: Thammasat University Hospital, Thailand.
Subjects: Thirty-eight patients aged between 18 to 70-year-old with  
active MTrP on neck and upper back and pain less than 6 months.
Methods: The patients were randomly assigned into two 
groups. The treatment group (n = 20, side = 33) were treated with 
0.4 ml mixture of vitamin B complex and 1% lidocaine (1:1 ratio) 
whereas the control group (n = 18, side = 29) was treated with 
0.2 ml of 1% lidocaine only. The patients and assessors were 
blinded to the treatments assigned. Numeric rating scale (NRS) 
for pain and neck disability index (NDI) were rated by the patients 
at baseline and at the end of week 1, 2 and 4.  A linear mixed 
effect model was used. 
Results: The NRS and NDI scores were significantly decreased 
at the end of week 1, 2 and 4 but no significant differences  
between the two groups (p-value = 0.802 and 0.072, respec-
tively).  Post-injection soreness was mostly found with significant 
difference between the two groups (p = 0.042). 
Conclusions: Adding vitamin B complex to lidocaine for MTrP 
injection in neck and upper back muscles does not give better  
outcomes in pain and disability than injection with lidocaine 
alone. The feasibility and result of pilot study in term of design is 
useful, although vitamin B complex as an intervention should be 
reconsidered in preparation and adverse event.

Keywords: pain, myofascial pain syndrome, trigger point injection, 
lidocaine, vitamin B complex
ASEAN J Rehabil Med. 2022; 32(3): 110-115.

Introduction
Myofascial pain syndrome (MPS) is defined as a regional 

pain syndrome characterized by muscle pain caused by myofas- 
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cial trigger point (MTrP), a tender spot in a palpable taut band 
of skeletal muscle fibers.1  Pressure on MTrP can produce  
pain, referred pain, and local twitch response (LTR).1 The most  
popular hypothesis by Travel and Simon is the pain caused 
by over releases acetylcholine in the synaptic cleft that 
stimulates sarcoplasmic reticulum (SR) to release a calcium 
causing sustained sarcomere contraction, and consequently 
increasing metabolic demand and local ischemia.1 Impaired 
uptake of calcium into the SR in the setting of depleted ATP 
increases calcium concentration and subsequently increases 
contractile activity.1  Mitochondria in muscle cell mainly produces 
ATP by the Krebs’ cycle and electron transport chain (ETC).2 
Vitamin B is a co-enzyme in biochemical pathways of the 
Krebs’ cycle.  Vitamin B2 and B3 is a precursor of FADH2 and 
NADH that electron carrier in the Krebs’ cycle.2-4   

Treatments of MPS include analgesic medication, physical 
modality, massage, MTrP injection, dry needling, and life-style 
modification.1 Lidocaine and botulinum toxin MTrP injections 
are effective in reducing pain scores and have been shown to 
improve quality of life.1,5  Overall, lidocaine is more cost effec- 
tive than botulinum toxin injection,6 reduces a pain scores 
within 2 weeks7,8 and has less post-needling soreness than 
the dry needling technique.7-9 Moreover, previous studies  
using hyaluronidase with lidocaine or ozone gas injected into 
MTrP was reported to reduce pain along treatment period.10,11 

Nowadays, modern lifestyle of using a laptop or a smart-
phone causes an abnormal ergonomic posture of neck and 
upper back which results in pain and tightness of related  
muscles. In a randomized controlled trial (RCT) of patients with  
severe osteoarthritis after total knee arthroplasty, an intra-
muscular injection of vitamin B plus diclofenac showed an 
analgesic effect superior to diclofenac alone.12 Theoretically, 
the vitamin B helps increase the ATP production in a muscle  
cell that will improve the energy crisis at MTrP area. Therefore,  
the researchers did a pilot RCT to explore the feasibility and 
result of adding the vitamin B complex to lidocaine for a MTrP 
injection in reducing pain and disability in patients with MPS.
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Methods 
This pilot randomized parallel double-blind controlled trial 

was approved by the Human Research Ethics Committee 
of Faculty of Medicine, Thammasat University on 14th January  
2019 (registration number MTU-EC-RM-2-220/61) and 
was registered in the Thai clinical trials registry (TCTR No. 
20190308005). 

Participants 
Patients with active MTrP in the neck and/or upper back 

as determined by the Travel and Simon criteria1 were recruited 
at the Physical Medicine and Rehabilitation Outpatient Clinic 
of Thammasat University Hospital between May 2019 to July 
2020. Inclusion criteria were age between 18-70 years and 
duration of MPS less than 6 months.  Exclusion criteria were 
1) dry needling, MTrP injection and vitamin B use within the 
past one month, 2) neck or shoulder surgery within the past 
year, 3) diagnosis of fibromyalgia, cervical radiculopathy or 
myelopathy, and bleeding tendency, 4) warfarin use, and 5) 
vitamin B or lidocaine allergy. 

Randomization
After screening and receiving patients’ informed consent, 

the patients were randomized into 2 groups (1:1 ratio) by 
blocked randomization via computer-generated numbers. The  
concealed envelopes with serial numbers and group assign-
ments were prepared by research assistant. 

Intervention
One researcher, a physiatrist/rehabilitation physician,  

examined the patients to find active MTrP in neck and upper 
back areas and administered injections following their assigned 
group.  An injected syringe was covered with opaque paper to 
blind the patient’s treatment medication. Before starting the  
study, two other general practitioners, assigned as an assessor 
and were blinded of the treatment assigned.

In the treatment group (B group), MTrP was injected with 
0.2 ml of vitamin B complex (1 ml consisted with B1 100 mg, 
B2 0.5 mg, B3 100 mg, B6 1 mg) plus 0.2 ml of 1% lidocaine 
without adrenaline, with a total of 0.4 ml (1:1 ratio) at each 
MTrP. In the control group, MTrP was injected with 0.2 ml of 
1% lidocaine without adrenaline at each MTrP.  Both groups 
were injected on the beginning day of the study. 

The patients in both groups were instructed to do a self-
stretching home exercise program of neck, upper trapezius 
and infraspinatus muscles, 10 times of each muscle per day, 
and avoid other physical modalities and Thai-massage during 
the study period. Analgesic medication was allowed to take 
and had to report the assessor. 

Outcome measurements 
Primary outcome was pain on neck and/or upper back 

rated by the patients using numeric rating scale (NRS) which 
ranged from 0 of no pain to 10 of the most severe pain, at 

baseline before treatment and at the end of the 1st, 2nd, and 
4th week. Those with the symptoms on both sides had to rate 
the pain NRS at each side separately. The minimal clinically 
important change (MCIC) of NRS in patients with neck pain 
was 2.5 points.13 

Secondary outcomes were the neck disability index (NDI) 
Thai-version. The NDI Thai-version consisted of 10 items 
concerning neck pain affecting activities of daily living including  
personal care, lifting, reading, headache, concentration, work 
status, driving, sleeping, and recreation. It is a self-report 
questionnaires and each item has 5 choices scored ranging 
from 0, no disability to 5, complete disability, and a total score 
of 50 being the worst.14 The internal consistency of Thai-
version NDI was 0.83514 and MCIC of NDI was 3.5 points.13 
The patients completed the NDI Thai-version questionnaire 
at baseline and at the end of the 1st, 2nd, and 4th week. Those 
with the symptoms on both sides had to complete the NDI 
Thai-version based on the most symptomatic side. 

Statistical methods 
The estimated required number of symptomatic sides in 

each group was 29 following Viechtbauer et al.15 
The analysis was performed according to intention to 

treat principle. Categorical data were presented as frequency 
and percentages. Continuous data were presented as mean, 
median, standard deviation (SD), and interquartile range (IQR),  
depending on the nature of the data. To compare demographic 
and baseline characteristic data among groups, the researchers  
used Fisher’s exact test for categorical data and t-test or rank-  
sum test for continuous data. Correlation between observed 
data, such as symptomatic sides in the same patient and 
repeated measurement of NRS in each symptomatic side, 
were analyzed by using a linear mixed-effect model for analy-
sis of treatment efficacy within and among groups.  Adverse 
events comparing between the two groups were analyzed 
using Fisher’s exact test. Statistical significance was accepted 
at p-value less than 0.05. The data were analyzed using Stata 
version 12.1.

Results  
Flow of the study is shown in Fig. 1. No patient was lost 

to follow-up. Demographic and baseline characteristics of 
the patients did not have statistically significant differences 
(Table 1).

The NRS was assessed and analyzed based on sympto-
matic sides, 33 in the B group and 29 in the control group 
whereas NDI was assessed and analyzed based on number 
of patients, 20 in the B group and 18 in the control group. 

The NRS scores were significantly reduced in the first, 
second, and fourth week in both groups compared with the 
baseline.  In the 1st week post-injection, the mean NRS score 
notably decreased from 5.8 to 3.3 points (mean difference = 2.5  
points) in the B group and 5.4 to 3.8 points (mean difference 
= 1.6 points) in the control group. NRS scores of the B group 
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Figure 1. Participant flow chart
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Table 1. Demographic and baseline characteristics of the patients 

Parameters Vitamin B group 
(n = 20, side = 33)

Control group  
(n = 18, side = 29)

p-value

Age (years)1

Gender2

Male 
Female

Occupation2

Office worker            
Housekeeper
Factory worker
Other

Handed2

Right
Left

Duration of symptoms (months)3

Side of symptom2 
Right
Left
Both sides

MTrP locations2

Upper trapezius 
Infraspinatus 
Upper trapezius + Infraspinatus 
Upper trapezius + neck 
Upper trapezius + infraspinatus + neck

NRS1

NDI3

42.3 (11.0)

4 (20.0) 
16 (80.0)

11 (55.0)
3 (15.0)

0
6 (30.0)

17 (85.0)
3 (15.0)

0.8 (0.2, 3)

3 (15.0)
4 (20.0)
13 (65.0)

20 (60.6)
2 (6.1)

10 (30.3)
1 (3.0)

0
5.8 (1.4)

13.5 (10.5,18.5)

46.9 (12.7)

3 (16.7) 
15 (83.3)

9 (50.0)
4 (22.2)
1 (5.6)
4 (22.2)

18 (100)
0

1 (1, 3)

2 (11.1)
5 (27.8)
11 (61.1)

15 (51.7)
1 (3.5)
8 (27.6)
2 (6.9)
3 (10.3)
5.4 (2.4)

14.5 (12,20)

0.241a

1.000b

0.782b

0.232b

0.268c

0.899b

0.425b

0.397a

0.500c

1Mean (SD), 2number (%), 3median (Q1, Q3); aIndependent t-test, bFisher’s exact test, cRank-sum test
MTrP, myofascial trigger point; NRS, numeric rating scale; NDI, neck disability index 
Treatment solutions: vitamin B group with vitamin B complex plus 1% lidocaine, control group with 1% lidocaine
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were reduced in subsequent follow-up periods but did not 
show a statistically significant difference when compared to 
the control group (mean difference -0.04, 95% CI -0.35 to 
0.27, p = 0.802). 

The NDI scores were significantly reduced in the first, 
second, and fourth week in both groups compared with the 
baseline. However, the reduction of NDI score in the B group 
was less than in the control group along the 4-week follow-up 
period but did not show a statistically significant difference 
between groups (mean difference 1.2, 95% CI -0.1 to 2.6,  
p = 0.072). (Table 2, Fig. 2 and 3.)

Adverse events are shown in Table 3. Post-injection soreness  
was the most common complaint found in both groups and 
showed statistically significant difference between the two 
groups (80% in the B group and 44.4% in the control group, p =  
0.042). No significant difference between groups in other  
adverse events such as contusion and dizziness were found.  
All adverse events recovered spontaneously without treatment. 

Discussion
This study mixed vitamin B complex with 1% lidocaine for 

MTrP injections to neck and upper back muscles. It revealed 
that the NRS scores in the B and control groups declined 
along the 4 weeks without statistically significant difference. 
The addition of vitamin B to lidocaine did not demonstrate a 
difference in pain reduction as expected. In theory, vitamin 
B increases ATP which consequently mitigates the energy 
crisis within the muscle cells.2,3 Moreover, the chemical effect 
of lidocaine injection leads to local anesthesia by prolonged 
relative refractory period and limited maximum frequency of 
impulse conduction of the peripheral nerve.16 

The NRS scores in both groups showed notable decrease 
at the first week post-injection, this differs from previous studies  
which showed decreased scores mostly after the second 
week.7,8 One of these studies injected 0.2 ml of 0.5% lidocaine 
at each MTrP,8 different concentration from this study using 
0.2 ml of 1% lidocaine.  However, the mean difference of NRS 
score reached the MCIC of 2.5 points at the first week in the 

Table 2. Comparison of NRS and NDI between baseline and follow-up within group, and between groups

Outcome variable

Vitamin B group
(n = 20, side = 33)

Control group               
(n = 18, side = 29) Between groups

Mean (SD) p-value Mean (SD) p-value Mean  
difference

95% CI p-value

NRS 
Baseline
1st week
2nd week
4th week

NDI
Baseline
1st week
2nd week
4th week

 
5.8 (1.4)
3.3 (2.6)
3.7 (2.5)
3.5 (2.8)

15.1 (7.7)
8.8 (7.6)

10.9 (7.5)
11.1 (9.0)

 

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

0.001*

 
5.4 (2.4)
3.8 (2.4)
3.6 (2.6)
3.4 (2.4)

15.7 (5.1)
10.2 (5.8)
9.3 (6.1)
8.0 (5.5)

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

-0.04

1.2

-0.35 to 0.27

-0.1 to 2.6

0.802 

0.072

Linear mixed effect model; *p < 0.05
NRS, numeric rating scale; NDI, neck disability index
Injection solutions: vitamin B group with vitamin B complex plus 1% lidocaine, control group with 1% lidocaine
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 Vitamin B group 
(n=20) 

Control group                
(n=18) 

p-value 

Post-injection soreness 16 (80.0) 8 (44.4) 0.042 

Contusion    
< 4 cm 3 (15.0) 0 0.232 
� 4 cm 0 1 (5.6) 0.474 

Dizziness 1 (5.0) 1 (5.6) 1.000 
Number (%); Fisher’s exact test 275 
Injection solution: vitamin B group with vitamin B complex plus 1% lidocaine, control group with 1% lidocaine 276 
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(n=18) 

p-value 

Post-injection soreness 16 (80.0) 8 (44.4) 0.042 

Contusion    
< 4 cm 3 (15.0) 0 0.232 
� 4 cm 0 1 (5.6) 0.474 

Dizziness 1 (5.0) 1 (5.6) 1.000 
Number (%); Fisher’s exact test 275 
Injection solution: vitamin B group with vitamin B complex plus 1% lidocaine, control group with 1% lidocaine 276 
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B group but not in the control group. This finding could be 
due to several reasons.  First, vitamin B complex (B1, B2, B3, 
B6) might increase the ATP production via the Krebs’ cycle  
and electron transport chain within the muscle cell.4   ATP 
production provides muscle cells the chemical energy needed 
to break vicious cycle of an energy crisis and stop excess 
prolonged contraction cycle and reduce pain.1 Second, the 
total volumes of injected solution at each MTrP were not 
equal, 0.4 ml in the B group but 0.2 ml in the control group.  
A larger volume of the injected solution in the B group may 
dilute and wash out more sensitive substances in MTrP than 
the control group does.5,17 

In addition, in the B group there was an increase in NRS 
at the end of 2nd week but lower than the baseline. This may 
be due to a short half-life of vitamin B, 1.8 days for B1.18 
Vitamin B complex (B1, B2, B3, B6) has a short half-life and 
is eliminated via urination.4 Thus the effect of vitamin B is not 
sustained for long periods of time.

The second outcome of this study was the NDI score 
which assesses the metric of disability among patients with 
neck pain.14 The NDI scores at each point in our study did 
not demonstrate a statistically significant difference between 
groups.  According to a previous study, MCIC of NDI for  
patients with neck pain is 3.5 points.13 Our study showed NDI 
score difference achieved MCIC at 1st, 2nd and 4th week after 
injection in both groups.  Yoon et al. reported the lidocaine 
injection decreased NDI score at the end of 1st and 2nd week 
like the findings of this study.19  Another finding in the B group 
in our study was the NDI score declined at the 1st week but 
then increased at the 2nd and 4th weeks after post-injection 
whereas in the control group, the NDI scores declined sub-
sequently after injection.  In addition, the decreasing trend of 
the NDI and NRS score seemed similar at each point post-
injection at in both groups which supports a highly correlation 
between the pain score and the NDI score, with correlation 
coefficient (r) = 0.886.14  

Post-injection soreness was common adverse event. In 
our study, more patients in the B group reported post-injection 
soreness than those in the control group 80% and 44.4%, 
 respectively with statistical difference. The percentage in the 
control group in our study is rather similar with 38.1-57% of  
patients injected with lidocaine reported in previous studies.7-9 
The high percentage of post-injection soreness in those  
injected with vitamin B complex may be caused by nicoti-
namide (vitamin B3) which is hydrolyzed to nicotinic acid in 

a physiological pH as 7.35-7.45, and the latter can result in 
skin irritation and cause a pain sensation.20,21 An increased 
ATP caused by vitamin B may activate neural pathways of 
pain sensation.  These two explanations may translate to 
increased post-injection soreness after vitamin B intramus-
cular injection.  All adverse events spontaneously resolved 
and did not require treatment. A different form of vitamin B or 
a different mixture like saline, bicarbonate can be an alterna-
tive option in the future trial.21,22

This pilot study was feasible in terms of design, setting 
and participant recruitment. However, an unequally MTrP-
injected volumes between the two groups, vitamin B prepara-
tion, intergroup different outcomes and post-injection soreness 
should be considered.  Adding an objective outcome as the 
pain pressure threshold on MTrP by algometer should be 
measured. The method and outcomes of this pilot study may 
offer an initial way for future trial planning.

Conclusions
Adding vitamin B complex to lidocaine for MTrP injection  

in neck and upper back muscles does not give better outcomes 
in pain and disability than injection with lidocaine alone. The 
feasibility and result of pilot study in term of design is useful,  
although vitamin B complex as an intervention should be  
reconsidered in preparation and adverse event. 
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Clinical Predictors of Good Functional Outcome in Patients 
with Acute Stroke

Nualpis Intaratep and Rachawan Suksathien
Department of Rehabilitation Medicine, Maharat Nakhon Ratchasima Hospital,  

Nakhon Ratchasima, Thailand

ABSTRACT

Objectives: To evaluate clinical predictors related to good  
functional outcomes in acute phase stroke patients.
Study design: Prognostic research with prospective cohort 
design.
Setting: Stroke Unit, Maharat Nakhon Ratchasima Hospital, 
Nakhon Ratchasima Province, Thailand.
Subjects: Acute stroke patients age over 18 years who were 
admitted for conservative treatment
Methods: Patients were interviewed face-to-face regarding 
general information and were physically examined for clinical 
predictors related to good functional outcome such as premorbid  
status, diagnosis, comorbid conditions, complications, neurological 
condition, and bed mobility ability. The Barthel index score was 
used to determine functional outcome at acute phase admission. 
The patients were later interviewed by phone to determine their 
Barthel index score at 2 weeks, 1 and 3 months. Statistical analysis  
of acute clinical predictors of good functional outcome was con-
ducted using multivariable logistic regression. 
Results: Two hundred patients were recruited of whom 6.5% 
were excluded from the study. The average age (SD) was 63.5 
(15.2) years and 51.9% were male. At the 3-month follow-up, 
82.9% of stroke-survival patients had a good functional outcome 
(Barthel index > 75). Clinical predictors of a good functional out-
come included the ability to change the body position from supine 
to sitting, independent walking before admission, age less than 
65 years and normal consciousness in the acute phase, with  
adjusted odd ratios (95% CI) of 21.63 (2.13-218.76), 15.80 (2.90-
86.11), 4.95 (1.50-16.35) and 3.88 (1.65-9.16), respectively. 
Conclusions: Among the stroke patients, the ability to change 
body position from supine to sitting, the ability to walk indepen-
dently without gait aids before admission, age less than 65 years 
and normal consciousness in the acute phase were related to 
good functional outcome.

Keywords: Barthel index, functional outcome, clinical predictors, 
stroke, rehabilitation
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Introduction
Stroke is a global health burden around the world, including  

Thailand.1-5 It is a major cause of disability, functional decline 
and dependent living that represents a burden to the patient’s 
family and to the social support system.  Intensive inpatient 
rehabilitation has been known to help stroke patients return to  
their normal life effectively;6,7 however, over-crowding problems  
in large hospitals allows only a very short period of admission 
for both acute treatment and rehabilitation.8,9 With the limited 
availability of resources, clinical predictors of good functional 
outcome in stroke patients that can be identified in the acute 
phase could help in the selection of the appropriate rehabilita-
tion program for each patient, depending on his/her potential 
and could help recruit potentiated patients who are at risk of 
becoming more disabled for early intensive inpatient rehabili-
tation programs. 

A suggestion from a hospital accreditation surveyor is that  
due to the very short period of acute stroke care available at  
the stroke unit and the limited number of intensive rehabilitation 
beds (only 12 beds in Maharat Nakhon Ratchasima Hospital),  
physicians should develop criteria for effectively identifying  
the most potentiated patients for the in-patient intensive re-
habilitation program. The selection criteria should be simple, 
require only a short time for assessment at the bedside and 
should be able to be used even by a non-physiatrist, e.g., asking  
the patient about premorbid ambulation or asking them to  
change their body position from supine to siting without help.10-12 

Previous studies have identified factors associated with a good 
functional outcome in stroke patients including male gender, 
younger age, no diabetes mellitus, married status, normal 
consciousness, good motor power of the weak side, and the 
ability to transition from supine to sitting independently; how-
ever, all those factors were studied during the period after the 
acute phase.6,10,11 A study of acute phase predictors at Maha-
rat Nakhon Ratchasima Hospital found that male patients, age 
younger than 55, with muscle power of the weak side more 
than grade 2, and normal consciousness were associated 
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with a good functional outcome.  However, that retrospective  
study had limitations related to the reliability of medical records 
covering the acute phase, recall bias on telephone interviews 
and many patients being lost to follow-up.13

The present study was conducted to evaluate acute phase 
predictors of good functional outcome at the 3-month follow-
up of stroke patients using a prospective design that would 
provide clinicians the opportunity to use predictive factors to 
recruit potentiated stroke patients for early intensive rehabili-
tation.  Another objective was to study the pattern of stroke 
recovery covering the acute to the subacute phase using 
Barthel’s index (BI) scores. 

Methods
Study design 

This prognostic research using a prospective cohort design 
was approved by the Ethics Committee of Maharat Nakhon  
Ratchasima Hospital, clinical trial registration number 091/2020.

Participants 
From July 2019 to January 2020, acute stroke patients 

who were admitted to the stroke unit at Maharat Nakhon 
Ratchasima Hospital and who met the criteria of age 18 
years or over with non-surgical treatment were recruited into 
the study.  All patients or an immediate family member were 
asked for informed consent. Patients who were diagnosed 
with transient ischemic attack or other diseases, who later 
had stroke-related surgical treatment, and who could not be  
followed up, e.g., patients with no known phone number or who  
were unable to speak, and those who lived without a close 
caregiver, were excluded. The sample size was estimated 
using the Peduzzi formula14 N = (10k)/P, where N is the sample 
size to be studied, K is number of independent factors of 
interest (k = 13), and P is the prevalence of good functional 
outcome (0.79).13 The calculated sample size for predicting 
functional outcome was 164 cases plus 10% to cover loss to 
follow up and an additional 10% to cover exclusion for other 
reasons. We therefore included 200 cases in the present study.

Intervention
Data was collected by face-to-face interview and the re-

cruited patients were physically examined by one of two phy-
siatrists (NI or RS) within 72 hours following the stroke. The 
data collected consisted of the following: sex, age, premorbid 
status, length of stay, diagnosis, comorbidities, history of pre-
vious stoke, muscle power of the affected side, associated 
abnormalities (consciousness, speech, swallowing), ability to 
change position from supine to sitting, in-hospital complica-
tions, and admission Barthel index score. Telephone inter-
views were conducted to re-assess the functional level using 
the Barthel index at 2 weeks, 1 and 3 months.15,16 

In the present study, good functional outcome is defined to  
mean the stroke patient had a Barthel index score of 75 points 
or more at the 3-month follow-up. Patients with other functional 
results at the initial examination conducted during the first 72 
hours post-stroke, including death due to stroke or stroke-

related complications, were included in the poor functional 
outcome group. The data analysis was conducted after all of 
the data collection was completed. The category ‘associated 
abnormalities’ was recorded as either normal or abnormal. 
Abnormal consciousness included inability to follow com-
mands, drowsiness and coma.  Abnormal speech included 
inability to name simple objects such as pen, cup and watch, 
inability to repeat an eight-word sentence containing 11 sylla-
bles, and unclear articulation of speech.  Abnormal swallowing  
means dysphagia. Patients who were endotracheally intubated 
or who could not follow commands at the time of the examina-
tion were marked as “cannot be evaluated for speech and 
swallowing problems”. 

The Barthel index is considered a reliable disability scale 
and is commonly used to determine disability and to follow 
up the functional recovery of stroke patients. It consists of 
10 activities (5 basic activities of daily living, 3 of mobility 
and 2 continence functions).  Each item is scored based on 
the patient’s ability where 0 points means totally dependent 
and 100 points means totally independent. The Barthel index 
can be divided into 5 categories by severity of disability: 0 to 
20 points = very severe disability, 25-45 points = severe dis-
ability, 50-70 points = moderate disability, 75-95 points = mild 
disability, and 100 points = no disability.17

Outcome measurements 
The main purpose of this study was to identify predictors  

of a good functional outcome within 3 months after a stroke 
in patients admitted to the stroke unit, in particular, outcomes 
related to daily activity independence. We considered the 
outcome at 3 months to be favorable if the Barthel index 
score was 75 or more. The following independent variables 
in the acute phase were identified as good clinical predictors: 
age, sex, premorbid ambulation, type of stroke (ischemic/
hemorrhagic), co-morbidities (0-1 vs. 2 or more co-morbidi-
ties), a history of previous strokes, complications, level of 
consciousness, muscle power of the affected side (0-2 vs. 
3-5), presence of aphasia or dysphagia, ability to change body 
position from supine to sitting without help and the admission 
Barthel index score. The second objective was to study the 
pattern of stroke recovery from the acute to the subacute 
phase using Barthel index (BI) scores.

Statistical methods 
Baseline clinical characteristics are reported as percent-

ages, means and standard deviations (SD). The relationship 
between general clinical characteristics and good functional 
outcome were assessed using Fisher’s exact test. The rela-
tionships between clinical predictors and good functional 
outcome were analyzed by univariable logistic regression 
and are reported as a crude odds ratio (cOR) and 95% con-
fidence interval (95% CI).  All of the independent variables 
were then analyzed by multivariable logistic regression and 
are reported as an adjusted odds ratio (AdjOR) and 95% CI. 
Statistical significance was set at p < 0.05. Statistical analysis 
was conducted using Stata version 11.0.
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Results
Two hundred stroke patients admitted to the acute stroke 

unit at Maharat Nakhon Ratchasima Hospital between July 
2020 and January 2021 were recruited into this study, of 
whom thirteen (6.5%) were excluded: two had a recurrent 
stroke, three received a craniectomy, one had brain cancer, 
one was diagnosed with cerebral vasculitis, and six were 
lost to follow-up leaving 187 patients for analysis (Figure 1). 
Most (51.9%) were male, the average age was 63.5 years 
(SD 15.2), the median hospital stay was 3.8 days (IQR 18 
hours to 6.4 days, min-max 6 hours and 143 days). Forty-
seven (23.5%) died, most (19%) during the acute phase of 
admission. 81.3% had a current medical disease: the top 
three were hypertension (63.1%), dyslipidemia (25.7%) and 
diabetes mellitus (23.1%). Most (83.5%) could walk indepen-
dently without any gait aid before admission, while only 5.9% 
could not walk before their stroke attack. Fifty-four patients 
(28.9%) had complications when they were admitted to the  
acute stroke unit; the top three were pneumonia (17.1%), acute 
renal failure (5.3%) and upper gastrointestinal hemorrhage 
(2.7%). Only 5.8% had good function (BI score 75 or more) 
when evaluated within the first 72 hours after the stroke; 
however, at the end of the study (at the 3-month follow-up), 
118 patients (62.0%) had a good functional outcome as 
shown in Table 1.

Table 2 shows the relationship between clinical predictors 
in the acute phase and functional outcome at the 3-month 
follow-up using Fisher’s exact test. It was determined that the 
factors of age 65 years old or less, independent premorbid 
ambulation, ischemic stroke, good consciousness, muscle 
power of the affected side grade 3 or more (useful muscle 
power), normal swallowing and speech, ability to change posi-

tion from supine to sitting, and no complications at acute 
admission, were statistically significant predictors of a good 
functional outcome (p < 0.05). The variables associated with 
a good functional outcome are presented with odds ratios 
(95% CI) in Table 3.  Admission BI scores could not be ana-
lyzed because there were no patients who had good function 
at acute admission which later regressed to poor function 
at the 3-month follow-up (n = 0). Using multivariable logistic 
regression, the ability to change body position from supine 
to sitting without help at acute admission, walking indepen-
dently before admission, age 65 years or less, and normal 
consciousness were found to be significantly related to good 
functional outcome at the 3-month follow-up with AdjOR of 
21.63 (95%CI 2.13, 218.76), 15.80 (95%CI 2.91, 86.11), 4.95 
(95%CI 1.50, 16.35), 3.88 (95%CI 1.65, 9.16), respectively.

Table 4 shows the patterns of stroke recovery and disabili-
ty level after the acute phase based on 3-month follow-up BI  
scores. The admission BI scores evaluated at the acute phase 
(72 hours or less after stroke) were found not to be related to 
the BI scores at the 3-month follow-up.  At the acute phase, 
33.7% were dependent stroke patients (very severe disability: 
BI scores 20 or less) but only 22.1% and 11.6% were depen- 
dent stroke patients at the 2-week and 1-month follow-up, 
respectively.  Those numbers are close to the number of de-
pendent stroke patients at the end of study (10%).

 
Discussion

The aim of this observational prospective study was to 
identify acute phase clinical factors that could predict good 
functional outcome at the 3-month follow-up after an acute 
stroke. Using multiple logistic regression, only four independ-
ent variables were found to be good functional predictors at  360 
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Figure 1. Flow of the study 379 

27.  380 

Stroke patients admitted to the acute stroke unit  
at Maharat Nakhon Ratchasima Hospital (N = 200) 

Stroke patients who completed the study for analysis (N = 187) 

Telephone interviews using the Barthel index to follow up the functional 
level at 2 weeks, 1 and 3 months (N = 195) 

Excluded groups 
 Craniectomy (N = 3) 
 Brain cancer (N = 1) 
 Cerebral vasculitis (N = 1) 

 

Stroke patients interviewed face-to-face, physically examined and 
functionally evaluated using Barthel index  

within 72 hours after a stroke (N = 200) 

Excluded groups 
 Recurrent stroke (N = 2) 
 Lost to follow-up (N = 6) 

Stroke patients who had poor 
functional outcome (N=69) 

 

Stroke patients who had  
good functional outcome (N=118) Figure 1. Flow of the study
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Table 1. Demographic and clinical characteristics of the patients (n = 187)

Characteristics Value
Average age (years), mean (SD, min-max)
Age (years), n (%)
    Less than 65
     65-75
     More than 75
Gender: male, n (%)  
Hospital length of stay (days), median (IQR, min-max)
Type of stroke, n (%)
     Ischemic
     Hemorrhagic
Co-morbidities, n (%)  
     None
     Diabetes mellitus
     Hypertension
     Dyslipidemia
     Heart disease
     Previous stroke
Premorbid ambulation status, n (%) 
     Independent walking without gait aid 
     Independent walking with gait aid
     Need assistance to walk or cannot walk
Consciousness, n (%) 
     Followed command well
     Drowsiness or coma
Muscle power of affected side, n (%)  
     Grade 0-2
     Grade 3-5
Swallowing, n (%)  
     Normal
     Abnormal
     Could not be evaluated
Speech, n (%)  
     Normal
     Abnormal
     Could not be evaluated
Able to change body position from supine to sitting, n (%)  
Had in-hospital complications, n (%)
Received bedside rehabilitation service
Functional outcome at admission
     Good (Barthel index 75 or more)
     Poor (Barthel index less than 75)
Functional outcome at the 3-month follow-up
     Good (Barthel index 75 or more)
     Poor (Barthel index less than 75)

63.5 (15.2, 29-94)

99 (52.9)
45 (24.1)
43 (23.0)
97 (51.9)

3.8 (0.75 to 6.4, 0.3-143)

106 (56.7)
81 (43.3)

35 (18.7)
43 (23.0)
118 (63.1)
48 (25.7)
38 (20.3)
36 (19.3)

155 (82.9)
21 (11.2)
11 (5.9)

129 (69.0)
58 (31.0)

 
96 (51.3)
91 (48.7)

 
90 (48.1)
73 (39.0)
24 (12.8)

 
110 (58.9)
51 (27.3)
26 (13.9)
73 (39)

54 (28.9)
51 (27.3)

 
11 (5.9)

176 (94.1)
 

116 (62.0)
24 (12.8)

the 3-month follow-up: ability to change position from lying to 
sitting without help [21.63 (95%CI: 2.13-218.76)], independ-
ent premorbid ambulation [15.80 (95%CI: 2.91-86.11)], age 
65 years or less [4.95 (95%CI: 1.50-16.35)] and normal con-
sciousness [3.88 (95%CI: 1.65-9.16)]. 

From the multivariate analysis in this study, the ability to 
change body position from supine to sitting in the acute phase 
(within 72 hours from an acute stroke) and the premorbid abili-
ty of independent walking without any gait aid or assistance 
seem to be the strongest predictors of functional outcome, 
exceeding the predictive strength of the other two variables. 
These results are in line with previous studies.10,11,18 This study 
helped confirm that the ability to change body position from 

supine to sitting is a very simple and useful observational indi- 
cator for predicting good functional outcome.11 Asking a patient  
who is lying down to sit up requires only a few minutes.  If they 
can do so independently, it indicates that they have a strong 
probability of a good functional outcome at the 3-month follow-
up, 21.6 times greater than patients who cannot do so. Having  
less difficulty changing body position in bed, i.e., from supine 
to siting, may relate to having mild stroke symptoms, but we 
also found that some patients with useless muscle power 
(grade 0-2) on the affected side were still able to mobilize in 
bed with minimal difficulty, indicating that muscle weakness 
is not a significant predictive factor. 

Premorbid walking ability of stroke patients is a significant 
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Table 2. Demographic and clinical characteristics of the patients (n = 187)

Clinical characteristics Good functional 
outcome

Poor functional 
outcome

p-valuea

Gender, n (%)  
     Male
     Female
Age (years), n (%)  
     65 or less
     More than 65 
Premorbid ambulation status, n (%)  
     Independent walking without gait aid
     Need gait aid or assistance or cannot
     walk
Co-morbidities, n (%)  
     0-1
     2 or more
Previous stroke, n (%)  
     No
     Yes
Diagnosis, n (%)
     Ischemic stroke
     Hemorrhagic stroke
Consciousness, n (%)  
     Follow commands well
     Drowsiness or coma
Muscle power of affect side, n (%)  
     Grade 0 to 2
     Grade 3 to 5
   Swallowing, n (%)
     Normal
     Abnormal
     Could not be evaluated
Speech, n (%)  
     Normal
     Abnormal
     Could not be evaluated
Ability to change body position from supine to siting, n (%)
     Able
     Unable
In-hospital complications, n (%)
     No
     Yes
Admission functional outcome, n (%)
     Good (Barthel index 75 or more)
     Poor (Barthel index less than 75)

58 (50.0)
58 (50.0)

76 (65.5)
40 (34.5)

105 (90.5)

11 (9.5)

22 (19.0)
94 (81.0)

96 (82.8)
20 (17.2)

73 (63.5)
42 (36.5)

102 (87.9)
14 (12.1)

40 (34.5)
76 (65.5)

81 (69.8)
31 (26.7)

4 (3.5)

89 (76.7)
22 (19.0)

5 (4.3)

71 (61.2)
45 (38.8)

93 (80.2)
23 (19.8)

11 (9.5)
105 (90.5)

39 (54.9)
32 (45.1)

24 (33.8)
47 (66.2)

50 (70.4)

21 (29.6)

12 (17.1)
58 (82.9)

55 (77.5)
16 (22.5)

31 (44.3)
39 (55.7)

27 (38.0)
44 (62.0)

56 (78.9)
15 (21.1)

9 (12.7)
42 (59.1)
20 (28.2)

21 (29.6)
29 (40.8)
21 (29.6)

69 (97.2)
2 (2.8)

40 (56.3)
31 (43.7)

0 (0.0)
    71 (100)

0.55

< 0.001

0.001

0.846

0.445

0.014

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.001

0.007

aFisher’s exact test, p < 0.05

predictor of good functional outcome with an adjusted odds 
ratio of 15.8, a value which is in line with previous studies,12,18 
although it differs from Yamakuchi’s study which showed only 
a small relationship. However, the Yamakuchi study was con-
ducted in an older age group (average age of 71.7 years)12 
than the present study.

Age is a strong clinical outcome predictor which is re-
lated to good functional outcome as reported in many stud-
ies.12,13,18-23 The younger the patient, the higher the probability 
of having a better functional recovery. Suksatien’s study at 
Maharat Nakhon Ratchasima Hospital found that stroke pa-
tients aged 55 or less had a very good long term functional 
outcome (adjusted odds ratio 11.46)13 but the mean age of 

this study was 62.5, and the mean age in previous studies 
in Thailand were 62 to 67 years old.5,8,13,19 To include more 
stoke patients, we used the age of 65 years or more to evalu-
ate the relationship. The adjusted odds ratio was 4.95. This 
could allow physiatrists with limited resources to recruit older 
stroke patients into intensive rehabilitation programs with the 
expectation of a good functional outcome.

Other independent factors such as a diagnosis of ischem-
ic stroke, no complications at acute admission, useful muscle 
power of the affected side, normal verbal communication and 
swallowing, have also been found to be useful as predictors 
of good functional outcome12,22 although in this study we did 
not find them to be good predictors at the 3-month follow-up.
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BI is frequently used around the world to explore the do-
main of activities and functional outcomes of stroke in both 
acute care and rehabilitation, especially in stroke care in 
Thailand. The cut-off level of BI for assessing positive patient 
outcome varies from 50 to 95 points. In the present study, the 
authors used the cut-off level of a BI score of 75 or higher as 
the definition of a satisfactory outcome as relates to the per-
formance of activities of daily living. This measurement has 
been studied in acute phase patients and this cut-off point 
has been used as a standard BI score to demonstrate the 
effectiveness of stroke care in both acute and rehabilitation in 
Thailand.16,24,25 There have been many studies of the ability of 
BI score to act as a predictor of long-term functional outcome 
17,23,24,26 including the present study. It can be concluded that 
a high BI score in the acute phase relates to a good long 
term functional outcome. However, if the acute stroke patient 
has a low BI score, that might not be an accurate predictor 
of poor long term functional outcome because in the acute 
phase, especially if the BI score is evaluated during the first 
few days, most patients are effectively bedbound, either by 
the effect of the active stroke symptoms or as a result of 
medical treatment. Thus, these patients rarely have the op-
portunity to engage in activities of daily living by themselves 
and early intensive rehabilitation may cause more harm than 
good.  A low BI score recorded in the early acute phase may 
not reflect true functional ability. Most studies have indicated, 
however, that BI scores evaluated after the first to third weeks 
can be used as a predictor of long-term functional outcome.26

This study found that most of the patients (63.1% of all 
cases and 82.9% of stroke-survival cases at the 3-months 
follow-up) had a good functional outcome (BI scores 75 
or more) and were able to live their lives independently or 
with only mild disability, which correlates with our previous 
study.12 The mortality rate of acute stroke patients in hospital 
in this study was 19% which is slightly higher than the average  
of previous studies (7.5% to 26%).9,12,17 This could be due to  
the fact that the present study was conducted in a tertiary 
or A-level hospital as classified by the Ministry of Public 
Health where more severe cases are frequently referred to 
our hospital from community hospitals. The tertiary hospital’s 
resource limitations have resulted in mild cases being trans-
ferred out sooner than would be otherwise desired. 

A limitation of this study is that it was conducted in a 
tertiary hospital with inpatient overcrowding problems that 
resulted in many acute stroke patients having a very short 
length of hospital stay (the minimum length of hospital stay 
was only six hours) before being referred to a community 
hospital. As a result, some patients were not invited to join 
the study. The patients that remained in hospital may have 
had more severe symptoms, resulting in the mortality rate of 
this study (25.3%) being higher than the usual stroke death 
rate of this hospital (18.2%). Some elements related to func-
tional outcome, e.g., stroke area of brain, normal cognition 
and perceptual, learning capacity, acute medical care, family 
and social support, were not included in the present study. 
Another limitation is that the type of rehabilitation services 

Table 3. Clinical predictors related to a good functional outcome

Clinical predictors
Univariable Logistic Regression Multivariable Logistic Regression

cOR (95%CI) p-valuea AdjOR (95%CI) p-valueb

Gender: male
Age 65 years or less
Independent premorbid ambulation
Comorbidities less than 2
No previous stroke
Ischemic stroke
Normal consciousness
Muscle power grade 3 or more
Normal verbal communication
Normal swallowing
Ability to change body position from supine to sitting
No complications at acute admis-sion

0.82 (0.45-1.48)
3.72 (2.00-6.94)
4.01 (1.80-8.95)
1.14 (0.63-2.06)
1.40 (0.67-2.92)
2.18 (1.19-4.01)
7.18 (3.90-13.23)
7.09 (3.57-14.09)
5.59 (2.69-11.59)

12.19 (5.31-27.98)
54.43 (12.71-233.13)

3.13 (1.63-6.03)

0.513
< 0.001
< 0.001
0.673
0.374
0.011

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
0.001

0.64 (0.21-1.98)
4.95 (1.50-16.35)
15.80 (2.91-86.11)
0.65 (0.19-2.12)
0.63 (0.14-2.88)
1.31 (0.41-4.16)
3.88 (1.65-9.16)
2.00 (0.58-6.96)
1.80 (0.54-5.98)
2.77 (0.74-1.39)

21.63 (2.13-218.76)
1.62 (0.53-4.75)

0.438
0.009
0.001
0.471
0.556
0.646
0.002
0.275
0.338
0.132
0.009
0.381

aUnivariable Logistic Regression, p < 0.05; bMultivariable Logistic Regression, p < 0.05
cOR, crude Odds Ratio; adjOR, adjusted Odds Ratio; CI, confidential interval

Table 4. Pattern of stroke disability from acute phase to 3-month follow-up based on Barthel index (BI) scores (n = 187)   

Category of disability by Barthel index
At acute  

admission 
n = 187 (%)

Two-week  
fol-low-up  

n = 154 (%)

One-month 
follow-up  

n = 147 (%)

Three-month  
fol-low-up  

n = 140 (%)
Very severe disability (BI = 0-20)
Severe disability (BI = 25-45)
Moderate disability (BI = 50-70)
Mild disability (BI = 75-95)
No disability (BI = 100)
Death at follow-up

63 (33.7)
22 (11.8)
58 (31.0)

11 (5.9)
0 (0.0)

33 (17.6)

34 (22.1)
13 (8.4)

18 (11.7)
40 (26.0)
42 (27.3)

7 (4.5)

17 (11.6)
8 (5.4)

15 (10.2)
54 (36.7)
46 (31.3)

7 (4.8)

14 (10.0)
4 (2.8)
6 (4.3)

69 (49.3)
47 (33.6)

0 (0.0)



Formerly J Thai Rehabil Med -122-

which these stroke patients received after discharge from the 
acute stroke unit, i.e., whether they received intensive or less 
intensive inpatient rehabilitation, an outpatient rehabilitation 
or home-based rehabilitation program, were not reported, 
factors which can affect the functional outcome evaluation at 
the 3-month follow-up.

Conclusions 
The ability to change body position from supine to sitting,  

the ability to walk independently without gait aid before  
admission, age less than 65 years and normal consciousness 
are good clinical predictors of 3-month functional outcome 
after an acute stroke. Physiatrists as well as other clinicians 
working in an acute care ward can easily observe and assess 
these factors and use that information in planning an appro-
priate post-acute rehabilitation program.

Disclosure
The authors declare no conflicts of interest. 

Acknowledgements
The authors thank Professor Jayanton Patumanond and 

Dr. Kunyalak Na Rungsri for their help with research and sta-
tistical analysis and also thank to the participating patients.

Funding 
This research received funding from the Research Center 

of Maharat Nakhon Ratchasima Hospital.  

References
 1. Feigin VL, Krishnamurthi RV, Parmar P, Norrving B, Mensah GA, 

Bennett DA, et al. GBD 2013 Writing Group; GBD 2013 Stroke 
Panel Experts Group. Update on the Global Burden of Ischemic 
and Hemorrhagic Stroke in 1990-2013: the GBD 2013 study. Neu-
roepidemiology. 2015;45:161-76.

 2. Katan M, Luft A: Global Burden of Stroke. Neurol 2018;38:208-11.
 3. Narayanaswamy V, Byung WY, Jeyaraj P, Jose CN. Stroke epide-

miology in South, East, and South-East Asia: a review. J Stroke. 
2017;19:286-94. 

 4. Suwanwela NC, Poungvarin N, the Asian Stroke Advisory Panel. 
Stroke burden and stroke care system in Asia. Neurol India. 2016; 
64:46-51. 

 5. Suwanwela NC. Stroke epidemiology in Thailand. J Stroke. 2014; 
16:1-7.   

 6. Shah MV. Rehabilitation of the older adult with stroke. Clin Geriatr 
Med. 2006;22:469-89. 

 7. Karges J, Smallfied S. A description of the outcomes, frequency, 
duration, and intensity of occupational, physical, and speech thera-
py in inpatient stroke rehabilitation. J Allied Health. 2009;38:E1-10.

 8. Kovindha A, Kuptniratsaikul V, Dajpratham P, Massakulpan P, Pi-
ravej K, Archongka Y, et al. Thai Stroke Rehabilitation Registry 
(TSRR). J Thai Rehabili Med. 2007;17:31-6. 

 9. Suksathien R. Accessibility to medical rehabilitation service for 
acute stroke at Maharat Nakhon Ratchasima Hospital: Related 
factors and outcomes. J Thai Rehabil Med. 2014;24:37-43. 

 10. Dajpratham P, Kuptniratsaikul V, Putthakumnerd W, Limumpai P. 
Walking function at 1-year after stroke rehabilitation: a multicenter 
study. J Med Assoc Thai. 2014;97:107-12.

 11. Wattanapan P, Kovindha A, Piravej K, Kuptniratsaikul V. Relation-
ship between the ability to change from a supine to a sitting posi-
tion at admission and mobility outcomes after stroke rehabilitation. 
J Med Assoc Thai. 2010;93 Suppl 3:S21-4.

 12. Yamaguchi T, Yamamura O, Hamano T, Murakita K, Nakamoto Y. 
Premorbid physical activity is modestly associated with gait inde-
pendence after a stroke: an exploratory study. Eur Rev Aging Phys 
Act. 2018;15:18.

 13. Suksathien R, Sukpongthai T. Predictors of long-term functional 
outcomes in acute stroke patients. J Thai Rehabil Med. 2017;27: 
96-100.

 14. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A 
simulation study of the number of events per variable in logistic 
regression analysis. J Clin Epidemiol.1996;49:1373-9.

 15. Gian Luca DP, Katia S, Elodie O, Monica R, Francesco M and 
Maurizio AL. Validity and Reliability of the Barthel Index Adminis-
tered by Telephone. Stroke. 2011;42:2077-9. 

 16. Korner-Bitensky N, Wood-Dauphinee S. Barthel Index information 
elicited over the telephone. Is it reliable? Am J Phys Med Rehabil. 
1995;74:9-18.

 17. Jorgensen HS, Nakayama H, Raaschou HO, Vive-Larsen J, Stoier 
M, Olsen TS. Outcome and time course of recovery in stroke - part 
I: outcome, the copenhagen stroke study. Arch Phys Med Rehabil. 
1995;76:399-405.

 18. Franceschini M, Fugazzaro S, Agosti M, Sola C, Carlo AD, Cec-
coni L, et al, Italian Study Group on Implementation of Stroke 
Care (ISC Study). Acute phase predictors of 6-month functional 
outcome in Italian stroke patients eligible for in-hospital rehabilita-
tion. Am J Phys Med Rehabil. 2018;97:467-75.

 19. Kuptniratsaikul V, Kovindha A, Dajpratham P, Piravej K. Main out-
comes of stroke rehabilitation: a multi-center study in Thailand. J 
Rehabil Med. 2009;41:54-8. 

 20. Harvey RL. Predictors of functional outcome following stroke. 
Phys Med Rehabil Clin N Am. 2015;26:583-98.

 21. Chindaprasirt J, Sawanyawisuth K, Chattakul P, Limpawattana P, 
Tiamkao S, Aountri P, et al. Age predicts functional outcome in 
acute stroke patients with rt-PA treatment. ISRN Neurology [in-
ternet]. 2013. [cited 2022 Feb 24] 4 pages. Available from http://
dx.doi. org/10.1155/2013/710681.

 22. Veerbeek JM, Kwakkel G, Wegen EEV, Ket JC, Heymans MW. 
Early prediction of outcome of activities of daily living after stroke: 
a systematic review. Stroke. 2011;42:1482-8.

 23.  Woldag H, Gerhold LL, Groot MD, Wohlfart K, Wagner A, Hum-
melsheim H. Early prediction of functional outcome after stroke. 
Brain Inj. 2006;20:1047-52.  

 24. Uyttenboogaart M,  Stewart RE,  Vroomen PCAJ, Keyser JD,  
Luijckx GJ. Optimizing cutoff scores for the Barthel index and the 
modified Rankin scale for defining outcome in acute stroke trials. 
Stroke. 2005;36:1984-7.

 25. Ministry of Public Health. Office of the Permanent Secretory. 
Health Administration Division. Guideline for intermediate care 
service plan: care guidelines. Samut Sakhon: Born to be publish-
ing; 2562. [cited 2022 Feb 24]. p. 25-31. Available from: http://
www.snmri.go.th/wp-content/uploads/2021/01/10-Guideline-for-
Intermediate-Care.pdf

 26. Shigetaka N, Shinjiro T, Hirokazu U, Michiharu K, Toshifumi O, 
Koji K, et al. Relationship between Barthel Index scores during 
the acute phase of rehabilitation and subsequent ADL in stroke 
patients. J Med Invest. 2010;57:81-8.



ASEAN J Rehabil Med. 2022; 32(3)-123-

Functional Outcomes, Effectiveness and Efficiency of Stroke 
Rehabilitation Services in Ramathibodi Hospital:  

A Prospective Descriptive Study
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Rehabilitation Medicine Department, Faculty of Medicine Ramathibodi Hospital,  

Mahidol University, Bangkok, Thailand

ABSTRACT

Objectives: To study functional outcomes, effectiveness and  
efficiency of stroke rehabilitation services.
Study design: Prospective descriptive study.
Setting: Faculty of Medicine Ramathibodi Hospital, Mahidol 
University, Bangkok, Thailand.
Subjects: Seventy-seven acute stroke patients who were con-
sulted to the Rehabilitation Medicine Department from February 
to May 2016.
Methods: The patients’ demographic data, Barthel Index (BI), 
swallowing, communication and cognitive impairments, and the 
type of rehabilitation services (home-based, outpatient-based 
and inpatient-based) were recorded and their association with 
functional recovery was assessed. Rehabilitation effectiveness 
was measured based on BI gain between the initial and the 12-
week follow-up. An inpatient rehabilitation efficiency index was 
calculated and reported as BI gain per day while in rehabilitation. 
Results: Eleven of the patients had an initial BI score of 100. Of 
the 56 patients having an initial BI ≤ 75, a total of 39, 11, and 6 
patients had home-based, outpatient-based and inpatient-based 
rehabilitation programs, respectively. The levels of mean BI gain 
(SD) at the 12-week follow-up for those programs were 14.7 
(18.6), 25.9 (13.0), 39.2 (10.7), respectively.  The mean rehabilita-
tion efficiency index was a gain in BI score of 2.1 points per day. 
Of the 10 patients with BI between 75 and 99, 9 received home-
based rehabilitation and 1 had an inpatient-based rehabilitation 
program; all had a BI score at the 12-week follow-up of ≥ 95. 
Among those with dysphagia, recovery of the swallowing func-
tion at the 12-week follow-up was found in 30.8% of the patients, 
but no recovery was found in patients with cognitive impairment. 
Conclusions: In moderately to severely disabled stroke pa-
tients (BI ≤ 75), inpatient-based rehabilitation is more effective 
based on BI score gains than either outpatient- or home-based 
rehabilitation. Patients with mild disability (initial BI > 75) had BI 
scores ≥ 95 at the 12-week follow-up regardless of the type of 
rehabilitation provided. The swallowing impairment recovered in 
one-third of the patients, although cognitive impairment remained.
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Introduction
Stroke is a common neurological disorder and a major 

public health problem. The annual incidence of stroke in 
Thailand is up to 250,000 cases and the trend is increasing  
yearly.  Additionally, it is the leading cause of death and disabili- 
ty in Thailand.1 Stroke patients present with variety of impair-
ments other than weakness, such as cognitive, swallowing 
and communication impairments. These impairments increase  
morbidity and mortality.1,2

Rehabilitation after a stroke is very important to the pre-
vention of complications and permanent disability.  Stroke 
patients who receive early and proper rehabilitation care 
have an increased level of ability and a better quality of life. 
According to the Thai Stroke Rehabilitation Registry, stroke 
patients receiving inpatient-department-based (IPD-based) 
rehabilitation had significant improvement in physical and 
mental status as well as quality of life.3

The Rehabilitation Medicine Department, Faculty of Medi-
cine Ramathibodi Hospital has operated a stroke rehabilita-
tion outpatient clinic since September 2011 with the goal of 
improving the quality of care and maximizing function as 
much as possible so post stroke patients can have more in-
dependence, less disability and a better quality of life. These 
stroke rehabilitation services are delivered as home-based, 
outpatient-based and inpatient-based. 

Our rehabilitation team had previously studied functional 
outcomes of upper and lower extremities of subacute stroke 
patients receiving outpatient-based rehabilitation.4 That study  
found that patients had improved functional outcomes of  
upper and lower extremities as assessed using the Ramathi-
bodi modification of the Box and Block Test (R-BBT), the 
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Berg balance scale and gait velocity.4 However, the overall 
functionality of activities of daily living and of impairments 
which are consequences of stroke had not been studied. 

The main objective of the present study was to demon-
strate the functional outcomes, effectiveness and efficiency 
of stroke rehabilitation at Faculty of Medicine Ramathibodi 
Hospital, a university hospital with rehabilitation medicine 
residency training program, with each of three different types 
of rehabilitation service: home-based, outpatient-based and 
inpatient-based rehabilitation programs. 

Methods
Study design

This prospective descriptive study was approved by the 
Institutional Review Board, Faculty of Medicine, Ramathibodi 
Hospital (approval number ID 04-59-04).

Participants
All acute stroke patients who consulted the Rehabilitation  

Medicine Department from February through May 2016 were 
recruited into the study if they were willing to participate in 
the study and to give written informed consent. Patients were 
excluded if they declined to participate in the study or if they 
had passed away. In cases where the stroke patient had 
cognitive impairment affecting decision making, the patient’s 
authorized family members were invited to complete the con-
senting process.

Intervention
Demographic and clinical data, e.g., age, underlying diseases,  

type of stroke and health care coverage were collected. The 
type of rehabilitation service received, either home-based, 
outpatient-based or inpatient-based, was determined by phy-
siatrists, the patient’s individual context, criteria for admission 
and availability of beds in the rehabilitation ward.  The deter-
mination to provide home-based rehabilitation was made by 
physiatrists, physical and/or occupational therapists when a 
patient was discharged from the acute stroke inpatient ward. 
The rehabilitation program was reviewed and/or revised as 
needed, at the follow-up in the out-patient clinic every 4-6 
weeks. Outpatient- and inpatient-based rehabilitation were 
hospital-based programs which consisted of conventional 
physical and occupational therapies provided or supervised by  
therapists. The frequency of outpatient and inpatient hospi-
tal-based rehabilitation services were 1-2 times/week and 5 
days/week, respectively.

Outcome measurements
The primary outcome in this study was the ability to per-

form activities of daily living using the 100-point Thai-version 
of the Barthel index (BI).5 In this study, disability was catego-
rized by BI scores into moderately to severely disabled (BI 
score ≤ 75), mildly disabled (BI score more than 75 but less 
than 100, and no disability (BI = 100).5  Rehabilitation efficacy 

was evaluated using BI gain between the initial assessment 
and the 12-week follow-up assessment. 

The secondary outcomes were impairments in three 
common areas: swallowing, communication and cognitive 
functions.6 Swallowing and communication functions were 
assessed using the dysphagia screening test and the aphasia 
screening test which are in the clinical practice guidelines for  
stroke rehabilitation published by Prasat Neurological Institute, 
Ministry of Public Health;5 cognitive function was assessed 
using the Thai version of the Mini Mental State Evaluation 
(MMSE-Thai 2002).7  The results of these tests were used to  
determine if a patient had dysphagia (swallowing impairment) 
or aphasia (communication impairment).  Cognitive impairment  
was identified based on the MMSE-Thai 2002 cut-off points 
for educational levels, with scores of ≤14, 17 and 22 indicating  
illiteracy, primary school and higher education, respectively.7 
If the above-mentioned impairments were detected at the 
initial but not at the final assessment, it was counted as a 
recovery.

Both primary and secondary outcomes were assessed by 
a researcher (SR) who was a rehabilitation resident in training.  
All patients receiving outpatient-based or home-based rehabi- 
litation programs were assessed twice, initially within 2 weeks 
of the original diagnosis of stroke after medical and neurolo-
gical conditions had remained stable for at least 48 hours, 
and then again 12 weeks later.  Those receiving an inpatient-
based rehabilitation program had two additional points of  
assessment, at admission to rehabilitation and at discharge, 
a total of 4 assessments. 

Statistical analysis
SPSS version 21 was used for data analysis. The demo-

graphic data were analyzed using descriptive statistics, i.e., 
frequency, mean and standard deviation (SD). The normality 
of data was analyzed using the Shapiro-Wilk test.

Rehabilitation effectiveness, i.e., gain in BI score after 
rehabilitation,8 was evaluated by comparing the initial and 
final (at the 12-week follow-up) BI scores within groups using 
the paired t-test. In addition, rehabilitation efficiency was also 
demonstrated by dividing the BI gain by the rehabilitation 
length of stay (LOS), i.e., a rehabilitation efficiency index.9 

To demonstrate differences in efficacy among different 
types of rehabilitation services, the mean BI change/gain was  
analyzed using the analysis of variance (ANOVA) test with 
post-hoc analysis. The percentage of moderately to severely 
disabled patients with recovered swallowing, improved com-
munication and reduced cognitive impairment was compared 
and analyzed using Fisher’s exact test. Statistical signifi-
cance was set at a p < 0.05. 

Results
From February through May 2016, 79 stroke patients 

were consulted to the Rehabilitation Medicine Department. 
Of those patients, two died from other underlying diseases 
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and post-operative complications and were excluded from 
the study.  Nine patients lost to follow-up at 12 weeks were 
assessed by telephone.  All patients received an initial reha-
bilitation assessment by a physiatrist with a mean time (SD) 
of 8.4 (2.7) hours after the initial consultation request or 2.6 
(3.3) days after diagnosis.  The mean LOS (SD) at the acute 
stroke ward was 7.7 (11.1) days. 

Demographic characteristics of the 77 patients are shown 
in Table 1.  Most of the patients had a brain infarction; the three  
most common comorbid conditions were hypertension, dyslipi-
demia and diabetes mellitus. Based on initial BI scores, 11 
patients (14.3%) were not disabled; 10 patients (13.0%) were 
mildly disabled and 56 patients (72.7%) were moderately to 
severely disabled.  Of the 77 patients, 76.6% received home-
based, 14.3% outpatient-based and 9.1% inpatient-based 
programs.  All patients with BI = 100 received a home-based 
program. 

Among the 56 patients classified as moderately to severely 
disabled (BI ≤ 75), 39 patients (69.6 %) received home-based, 
11 (19.6 %) outpatient-based and 6 (10.7 %) inpatient-based 
rehabilitation programs (Table 2).  Most of the patient charac-
teristics were comparable among the three different programs. 
Two differences are that almost all patients receiving an in-
patient-based program were female, had an ischemic stroke, 
and right hemiparesis and that patients receiving the home-
based program had a higher percentage with communication 
and cognitive impairments. 

At the 12-week follow-up, the moderately to severely disa-
bled patients in each of the 3 types of rehabilitation programs 
had a statistically significant increase in BI score (Table 3), 
with the greatest increase in the inpatient-based group and 
lowest increase in the home-based group. Only the inpatient-
based group showed a statistically significant difference in the 
mean∆BI compared to home-based rehabilitation, whereas  
the mean∆BI of the outpatient-based program was not statis-
tically significant different from the other programs.

Table 1. Demographic and clinical data (n = 77)

Characteristics
Age (years)1

Sex (male : female)2

Etiology of stroke (ischemic : hemorrhagic)2

Hemiparesis2

Right : Left
Bilateral

Underlying disease2

Hypertension
Dyslipidemia
Diabetes mellitus
Cardiovascular
Recurrent stroke
Pulmonary
Renal
Gastrointestinal
Hematological
Other neurological 
Psychiatric

Initial Barthel index score1

Inpatient-based (n = 7)
Outpatient-based (n = 11)
Home-based (n = 59)

Health care coverage2

Civil servant medical welfare
National health security scheme (NHSS)
Self-pay
State enterprise officer
Social security scheme (SSS)
Disability scheme under NHSS or SSS

66.3 (13.6)
32 (41.6) : 45 (58.4)
70 (90.9) : 7 (9.1)

36 (46.8) : 37 (48.0)
4 (5.2)

50 (64.9)
31 (40.3)
29 (37.7)
25 (32.5)
15 (19.5)
10 (13.0)
10 (13.0)
10 (13.0)
  8 (10.4)
    5 (6.5)
    2 (2.6)

52.9 (25.3)
47.3 (13.3)
60.3 (31.3)

40 (51.9)
15 (19.5)
12 (15.6)
  5 (6.5)
  3 (3.9)
  2 (2.6)

1Mean (standard deviation, SD), 2number (%)

Table 2. Demographic data of moderately to severely disabled stroke patients categorized by type of rehabilitation program 
received (n = 56)

Characteristics Home-based (n = 39) Outpatient-based (n = 11) Inpatient-based (n = 6)
Age (years)1

Sex (male : female)2

Etiology of stroke2 
(ischemic : hemorrhagic)
Hemiparesis2

Right : left
Bilateral

Stroke onset (hours)1      
Initial Barthel index score1

Swallowing impairment, yes2

Communication impairment, yes2

Cognitive impairment, yes2

69.2 (14.5)
17 (43.6) : 22 (56.4)
35 (89.7) : 4 (10.3)

16 (41.0) : 22 (56.4)
1 (2.6)

18.3 (29.7)
42.4 (22.4)
19 (48.7)
22 (56.4)
27 (69.2)

64.0 (11.4)
4 (36.4) : 7 (63.6)
9 (81.8) : 2 (18.2)

5 (45.5) : 5 (45.5)
   1 (9.1)

26.4 (35.2)
47.3 (13.3)

4 (36.4)
3 (27.3)
3 (27.3)

61.3 (10.3)
1 (16.7) : 5 (83.3)
6 (100.0) : 0 (0.0)

4 (66.7) : 1 (16.7)
1 (16.7)

20.5 (26.2)
47.5 (23.0)

3 (50.0)
2 (33.3)
2 (33.3)

1Mean (standard deviation, SD), 2number (%)
Initial BI, Barthel index before starting rehabilitation programs; stroke onset, time before admission to hospital

The 6 moderately to severely disabled patients with (BI 
≤ 75) received inpatient-based rehabilitation. The mean waiting  
time (SD) from the initial assessment to admission to reha-
bilitation was 31.3 (26.9) days. During the waiting period, the  
patients received a home-based program. The mean rehabili-
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tation length of stay (SD) was 28.9 (7.9) days.  In this subgroup, 
the mean BI scores (SD) recorded at the initial assessment, 
at rehabilitation admission, at discharge and at the 12-week 
follow-up were 47.5 (23.0), 54.2 (22.7), 87.0 (26.0) and 86.7 
(23.4), respectively. 

To compare the improvement rate during the period of 
waiting before admission (home-based) and during admission 
(inpatient-based), the mean BI change per day (mean∆BI/
day), i.e., the rehabilitation efficiency index for each period, 
was calculated. The mean ∆BI/day (SD) was 0.2 (0.3) during 
the waiting period and 1.2 (0.3) during the admission period, 
an approximately five-fold increase. Moreover, after dis-

charge from inpatient rehabilitation, all 6 patients maintained 
their mean BI at the 12-week follow-up (Fig. 1). 

Of the 10 patients in the mildly disabled group (75 < BI 
< 100), 9 received a home-based program and were found 
to have a statistically significant increase in mean BI score 
(SD) from 89.4 (5.8) to 99.4 (1.7).  Only 1 patient in this group 
was admitted for inpatient-based rehabilitation; their BI score 
increased from 85 to 95.  All patients in the mildly disabled 
group had a BI score of 95 or more at the 12-week follow-up.

Of the 11 patients with no disability (BI = 100), all of whom  
received a home-based program, none had swallowing or 
communication problems or cognitive impairment.  They were 

Table 3. Gain in Barthel index (BI) score according to disability and types of rehabilitation programs

Disability Rehab N
Barthel index (BI)1

∆BI1 p-value
Initial 12-week FU

BI ≤ 75

75 < BI < 100

BI = 100
Total

Home
Outpatient
Inpatient

Home
Inpatient
Home

39
11
6

9
1
11
77

42.4 (22.4)
47.3 (13.3)
47.5 (23.0)

89.4 (5.8)
85.0 (0.0)
100.0 (0.0)
57.8 (29.0)

57.2 (34.4)a

73.2 (20.8)a

86.7 (25.6)a

99.4 (1.7)a

95.0 (0.0)
100.0 (0.0)
73.3 (32.1)a

14.7 (18.6)
25.9 (13.0)
39.2 (10.7)

10.0 (5.0)
10.0 (0.0)
0.0 (0.0)

15.5 (17.5)

< 0.01b

0.02c

0.08d

< 0.01e

1Mean (standard deviation, SD)
Rehab, types of rehabilitation programs; n, number of patients; FU, follow-up; ∆BI, BI change/gain
aComparison of initial and 12-week FU BI within group using paired t-test, and p < 0.01 
bComparison of mean BI change among 3 rehabilitation programs in BI ≤ 75 group using analysis of variance test
cComparison of mean BI change between home- and outpatient-based programs using post-hoc analysis
dComparison of mean BI change between outpatient- and inpatient-based programs, using post-hoc analysis
eComparison of mean BI change between inpatient- and home-based programs using post-hoc analysis
The statistical significance level was set at a p < 0.05

Figure 1. The rate of improvement measured as the daily change in the mean Barthel index (BI) in moderately to severely disabled patients 
(BI ≤ 75) who received inpatient-based rehabilitation (N = 6). 
The square symbol (■) represents the initial assessment, the triangle symbol (▲) rehabilitation admission, the diamond symbol (♦) discharge 
from rehabilitation, and the circle symbol (●) the 12-week follow-up. 
The dashed line shows the improvement rate (mean BI change/day = 0.2 score/day) during the waiting period (home-based); the solid line 
shows the rate during inpatient-based rehabilitation (1.2 score/day); and the dotted line, maintenance of mean BI after discharge.
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advised on prevention of a recurrent stroke, and all main-
tained their BI score at 12-week follow-up.   

Regarding common impairments among the 77 patients, 
there were 26 patients (33.8%) with swallowing impairment, 
27 patients (35.1%) with communication impairment and 34 
patients (44.2%) with cognitive impairment.  All were in the 
moderately to severely disabled group except 2 patients with 
cognitive impairment who were in the mildly disabled group. 

In the moderately to severely disabled group, the percen-
tage of recovery at the 12-week follow-up was highest in 
patients with swallowing impairment (30.8%), and 71.4% 
of patients who received hospital-based rehabilitation had 
recovery in swallowing (Table 4). These percentages were 
statistically significantly higher than for patients receiving a 
home-based program (15.8%). 

Recovery in communication was found in one patient who 
received hospital-based rehabilitation and in two patients 
who received home-based rehabilitation. None of the pa-
tients in the moderately to severely disabled or in the mildly 
disabled groups with cognitive impairment showed recovery 
regardless of type of rehabilitation (Table 4). 

Discussion 
The main objective of our study is to demonstrate the 

functional outcomes, effectiveness and efficiency of stroke 
rehabilitation programs provided at Ramathibodi Hospital, a 
university hospital with a rehabilitation medicine residency 
training program. 

In our study, the mean duration (SD) from stroke diagno-
sis to initial assessment by a physiatrist was 2.6 (3.3) days, 
shorter than the 4.5 (3.3) days reported by another university 
hospital.10  This might be due to our hospital’s policy of early 
rehabilitation consultation by a neurologist and shorter length 
of stay (LOS) in the acute stroke ward, an average of 8 days. 

Additionally, our hospital has been given a disease-specific 
certificate in stroke care, and one of the key performance 
indices (KPI) of the stroke ward is that all stroke patients 
should receive a rehabilitation program. 

In this study, the mean initial BI (SD) before rehabilitation 
was 57.8 (29.0), higher than the 40.5, 39.5 and 37.4 reported 
in another university hospital,10 a community hospital11 and 
multicenter study12 respectively, which includes many levels 
of hospitals.  Higher BI scores reflecting less disability is pos-
sibly due to the effectiveness of the stroke fast track system 
and the availability of an acute stroke ward in our hospital, 
factors which have been shown to affect stroke outcomes.1

After rehabilitation for 12 weeks, the mean∆BI of all 77 
stroke patients was 15.5 on the 100 BI scale. The minimum 
clinically important difference of BI is 9.3 on the 100 BI scale.13 
The mean∆BI in this study was clinically significant for all of 
different disability levels and types of rehabilitation.

Considering inpatient-based rehabilitation in this study, 
only 6 patients were admitted for rehabilitation and their LOS 
(SD) was 28.9 (7.9) days which is comparable to the 29.4 
(17.9) days reported in the Kuptniratsaikul study14, but longer 
than the standard LOS for neuromuscular inpatient rehabili-
tation indicated by National Health Security Office (NHSO) 
(2011) of 23.5 days, and shorter than the maximum acceptable 
LOS of 46 days.15 This suggests revision of the standard LOS 
for stroke rehabilitation in Thailand may be needed, though 
more studies focusing on LOS are required to provide more 
information for the NHSO to revise the LOS standard.

For the moderately to severely disabled group (BI ≤ 75), 
most of the demographic data were comparable among three 
types of rehabilitation, but comparison among the three types 
of rehabilitation was not possible due to small number of pa-
tients in each group. It should be noted that the home-based 
rehabilitation group had a higher percentage of patients 
with communication and cognitive impairments than the other 

Table 4. Recovery of impairments in moderately to severely disabled stroke patients (Barthel Index score ≤ 75) by to 
type of rehabilitation at the initial and 12-week follow-up

Impairment Initial1 12-weeks follow-up1 Recovery2 p-valuea

Swallowing (n = 26)1

• Home-based
• Hospital-based
• Total

Communication (n = 27)1

• Home-based
• Hospital-based
• Total

Cognitive (n = 32)1

• Home-based 
• Hospital-based
• Total

19
7

26

22
5

27

27
5

32

16
2
18

20
4
24

27
5
32

3 (15.8)
5 (71.4)
8 (30.8)

2 (9.1)
1 (20)

3 (11.1)

0 (0)
0 (0)
0 (0)

0.01

0.47

NA

1Number, 2number (%)
aComparison of percentage of recovery between home- and hospital-based rehabilitation using Fisher’s exact test with statistical 
significance level < 0.05
NA, not assessed
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groups. Comparison of mean∆BI with different types of reha-
bilitation services showed that patients receiving inpatient-
based rehabilitation had the best outcomes. This finding is in 
line with results from Bangklam Hospital, a community hos-
pital in Songkhla Province which provides intermediate care 
service for stroke rehabilitation.  That institution reported 
that moderately to severely disabled stroke patients who re-
ceived an inpatient-based program had a significantly greater 
increased in mean BI compared to non-inpatient programs.11

During admission for inpatient-based rehabilitation in our 
hospital, moderately to severely disabled stroke patients had 
a mean∆BI of 1.2 per day on the 100-point BI scale which is  
equivalent to 0.2 on the 20-point BI scale.  This result is com-
parable to that reported by Kuptniratsaikul et al.14,16 and by 
Pattanasuwanna17 of 0.2 on the 20-point BI scale. However, it 
is less than that reported by Suksathien et al.18 and by Bang-
klam Hospital11 which were 0.6 and 0.4 on the 20-point BI 
scale, respectively. This difference might have been due to 
differences in waiting time for admission. The present study 
and studies by Kuptniratsaikul14,16 and Pattanasuwanna17 
have reported a mean or median waiting time for rehabilitation 
admission of 31.3, 24 and 19 days, respectively, whereas 
stroke patients in Bangklam Hospital11 received earlier inpa-
tient-based rehabilitation, i.e., immediately after discharge 
from the acute stroke ward. The early inpatient-based re-
habilitation in Bangklam Hospital might be a factor in the 
greater BI change as shown by previous studies reporting  
that early inpatient-based rehabilitation within a month post 
stroke results in better outcomes and quality of life as well as 
shorter LOS.19-21 

Interestingly, both Bangklam Hospital11 and Luangphopern 
Hospital17 are among the first hospitals to develop an inter-
mediate care rehabilitation service following the plan of the 
Ministry of Public Health.  However, the mean∆BI per day of 
those two hospitals differ despite the similar context which 
is probably due to differences in waiting time for admission. 
This suggests that moderately to severely disabled stroke 
patients should receive inpatient-based rehabilitation as ear-
ly as possible and that stroke rehabilitation services should 
offer inpatient-based rehabilitation to these patients as soon 
as they are discharged from the acute setting to increase the 
effectiveness of stroke rehabilitation.

The National Health Security Office in conjunction with 
the Thai Rehabilitation Medicine Association has proposed a 
subacute rehabilitation program and has recommended that 
all stroke patients with BI < 75 or with BI > 75 and more than 
one impairment should receive inpatient-based rehabilitation 
when they are ready for an intensive rehabilitation program.11 
Based on that recommendation, 55 of the patients in our 
study (71.4%) met the criteria and were rehabilitated as inpa-
tients. However, of those 55 patients only 7, including 1 with 
mild disability (12.7%), actually entered inpatient-based re-
habilitation. There are a number of factors related to that situ-
ation, including that there were only 10 beds in the rehabilita-

tion ward as well as strict inpatient admission criteria during 
the time of this study, e.g., all rehabilitation inpatients were 
required to provide a 24-hour caregiver, patients’ request to 
refer back to their hospitals according to their health care 
coverages, which acted as barriers to inpatient rehabilitation.

The results of this study together with previous re-
ports11,14,16-17,19-20 suggest that moderately to severely disabled 
patients should be provided inpatient-based rehabilitation as 
early as possible. This also suggests that less rigid and more 
flexible inpatient admission criteria which depend on each 
patient’s context should be adopted. For patients who have 
health coverage at another hospital, establishing an inter-
hospital rehabilitation network could help ensure early reha-
bilitation and continuity of patient care.  

Factors such as age, gender, initial BI and cognitive im-
pairment have been shown to influence stroke outcomes.22,23 

The reported effects of most factors were comparable to 
those included in our study with the exception of gender and 
cognitive impairment.  Male gender and cognitive impairment 
have been shown to be associated with good and poor func-
tional outcomes, respectively. In our study, more female than 
male patients were in an inpatient-based program, so gender 
was not a confounding factor for this type of rehabilitation. 
More patients with cognitive impairment received home-
based rehabilitation which might have resulted in the poorer 
outcomes irrespective of the type of rehabilitation. 

The three common impairments, other than weakness, 
were also evaluated. In this study, 33.8%, 35.1% and 44.2% 
of stroke patients had swallowing, communication and cogni-
tive impairments, respectively.  Previous studies have reported 
that 10-45% of stroke patients had swallowing problems, 23-
36% had communication difficulties and 12-80% had cogni-
tive impairments.6,18,24  The prevalence of those impairments 
in this study was comparable to previous studies, suggest-
ing that the screening techniques for impairment used in this 
study were also comparable to those used in other studies, in 
spite of the fact that different techniques were used.  

At the 12-week follow-up of the moderately to severely 
disabled stroke patients, our study found that the recovery 
percentage of swallowing and communication functions was 
greater in patients receiving hospital-based programs (in-
cluding inpatients and outpatients) than in those receiving 
home-based rehabilitation. The higher rates of recovery of 
the swallowing function in this study might have been due to  
the establishment of a swallowing clinic in our department 
and of a proper swallowing training program provided by well- 
trained occupational therapists. One recent study reported 
on the success of a home-based program using tongue palatal 
resistance exercise to improved swallowing function.25 Pro-
vision of such a home-based swallowing training program 
for those not having access to hospital-based rehabilitation 
could be another option.

Our study did find a small increase in recovery of communi- 
cation function in the hospital-based group, but the difference 
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between the hospital-based and the home-based groups 
was not statistically significant. To confirm this finding, more 
patients should be recruited for analysis. It should also be 
noted that our hospital is the only institute in Thailand which 
provides an educational program of speech therapy. The 
country continues to suffer from a lack of speech therapists, 
and most rehabilitation teams in hospitals have no access to 
speech therapists who can provide appropriate training for 
stroke patients with communication impairment. 

Moreover, our results show that the cognitive impairment 
persists at the 12-week follow-up. That lack of improvement 
might be due to the nature of cognitive impairment following 
stroke.26 Our stroke rehabilitation programs focus primarily 
on movement functions related to activities of daily living and 
ambulation, but lack a proper cognitive training program, either 
in a hospital- or home-based setting. Developing a cognitive 
training program in our department is challenging as it requires 
experienced personnel such as a neuropsychologist or a 
well-trained or skillful therapist to provide the training.27 

Although this was a prospective study, there are some 
limitations. Statistical analyses of small samples generally 
cannot provide strong evidence to support the effectiveness 
of an inpatient-based rehabilitation program. We therefore 
plan to continue gathering information on additional patients 
to increase the power of the tests and to provide stronger 
evidence. The next limitation was the short duration of the 
follow-up period. The intermediate care plan for rehabilita-
tion proposed by the Ministry of Public Health recommends 
a 6-month follow-up re-assessment of functional outcomes.11 
This 6-month follow-up seems necessary, especially for those 
with moderate to severe disability or for patients having addi-
tional impairments such as dysphagia, aphasia and impaired 
cognitive function as these impairments require a longer  
period for recovery.24,28-29 In addition, our study did not evaluate  
psychosocial problems and quality of life of the stroke patients 
and their caregivers. Caregivers, in particular, are frequently  
affected when a moderate to severe disability persists. 
Value-based healthcare and health economics may provide 
national policy makers with supportive data for considering 
stroke rehabilitation services in Thailand.

Conclusions
The findings of this study demonstrate the effectiveness 

and efficiency of stroke rehabilitation programs, especially 
with moderately to severely disabled stroke patients (BI ≤ 
75) treated in a university hospital with a rehabilitation medi-
cine residency training program. The average increase in the 
rehabilitation efficacy index during inpatient rehabilitation is 
about 1.2 BI points/day based on BI gain per length of stay. 
Inpatient-based rehabilitation also results in greater improve-
ment in activities of daily living than either outpatient- or 
home-based programs. However, all stroke patients with mild 
disability achieved functional recovery to near normal levels 

by the 12-week follow-up regardless of the type of rehabilita-
tion provided.  Among swallowing, communication and cog-
nitive impairments, moderately to severely disabled stroke  
patients with swallowing problems who received hospital-
based rehabilitation achieved the greatest levels of recovery 
at the 12-week follow-up.
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Rate and Outcomes of Re-admission for Rehabilitation in the 
Thai Red Cross Rehabilitation Center: A Retrospective Study

Nipaporn Konjen and Pratana Krajangta
Thai Red Cross Rehabilitation Center, Samut Prakan, Thailand

ABSTRACT

Objectives: To study the rate of re-admission and functional 
outcomes in re-admitted patients of the Thai Red Cross Reha-
bilitation Center during the period 2015-2019.
Study design: Retrospective study.
Setting: The Thai Red Cross Rehabilitation Center, Samut Prakan 
Province, Thailand..
Subjects: All admitted patients who were re-admitted during the 
period 2015-2019. Pediatric patients and Thai Red Cross Patrons 
admitted primarily to provide relief of the burden on caregivers 
were excluded from the functional outcome analysis.
Methods: Rates of re-admission were calculated from all admit-
ted and re-admitted patients during the study period. After ex-
cluding pediatric patients and Thai Red Cross patrons, medical 
records of the remaining patients were extracted and their de-
mographic characteristics, clinical data and functional outcomes 
from the first and the last admissions were reviewed and ana-
lyzed. 
Results: During the study period, 1,438 patients were admitted 
of whom 460 patients (32.0%) were later re-admitted.  After ex-
cluding 271 patients who did not meet the study criteria, 48.2% of 
the remaining 189 patients had been re-admitted only once. The 
most common diagnosis at initial admission was stroke (48.2%). 
Both duration from onset to the last re-admission and diagnostic 
categories were significantly associated with the number of re-
admissions (p < 0.001).  At the last re-admission, some patients 
showed improvement in ambulation (29.1%), in disability level 
based on the modified Barthel Index (23.8%), in dynamic sitting 
balance (16.9%) and in static sitting balance (15.3%). 
Conclusion: The re-admission rate at the Thai Red Cross 
Rehabilitation Center during the 2015-2019 period was 32.0%. 
Stroke patients had the highest rate of re-admission.  At the last 
rehabilitation re-admission, some patients had gained functional 
improvement and nearly 30% had improvement in ambulation.
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outcomes, ambulation
ASEAN J Rehabil Med. 2022; 32(3): 131-136.

Correspondence to: Nipaporn Konjen, MD. Thai Red Cross Rehabilitation Center, 199 Moo 2, Taiban, Muang, Samut Prakan 10280, Thailand; 
E-mail: Nipaporn.ko@chula.ac.th

Received:  18th August 2021  Revised: 30th August 2021 Accepted: 18th April 2022

Original Article     

Introduction
Muscle weakness, altered sensations, reduced balance 

and coordination, impaired speech and communication, dys-
phagia, and bowel and bladder incontinence are common  
consequences of neurological diseases/disorders and inju-
ries. After the acute phase, patients who have significant 
impairment and disability need medical rehabilitation.  After 
completing a post-acute rehabilitation program, they are re-
minded to perform self-care activities and hand skills training 
by themselves, and to continue home exercise programs to  
preserve range of motion and muscle strength.1 The available 
evidence showed some patients are unable to maintain their 
functional level after discharge and need rehabilitation re-
admission.2 In a meta-analysis of patients after acute stroke, 
the pooled 1-year hospital re-admission rate was 42.5%, and 
the three major causes of re-admission were recurrent stroke 
(19.4%), infection (19.3%) and coronary artery disease (16.3%).3 
One study found that a lower functional status on rehabilita-
tion admission was a predictor of an unplanned re-admission 
to acute care after discharge from inpatient traumatic brain 
injury (TBI) rehabilitation.4  Another study of spinal cord injury 
(SCI) reported a re-admission rate of 18.4% within 5 years 
after discharge from a private rehabilitation facility; secondary 
health conditions were the main causes of re-admission.5 

The Thai Red Cross Rehabilitation Center is governed by 
the Thai Red Cross Society.  Its mission is to alleviate human 
suffering and to improve the quality of life for all, especially 
the most vulnerable.6 The Center, located in Samut Prakan 
province, includes a 60-bed in-patient hospital and provides 
multidisciplinary rehabilitation services. The criteria for enter-
ing post-acute inpatient rehabilitation programs at the Center 
are as follows: stable vital signs for at least 48 hours; having 
functional problems in least two of the following five areas: am-
bulation, activities of daily living, communication, bowel and  
bladder control, and swallowing, being able to understand 
and follow verbal or nonverbal commands, and showing 
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a willingness and ability to cooperate with rehabilitation.7 

Those who could successfully participate in 3 hours per day  
of physical and/or occupational therapy would receive an  
intensive rehabilitation program.8  When the goals are 
achieved or when there is no further functional improvement 
with a stable Barthel Index score for two consecutive weeks, 
the patient is discharged and an outpatient rehabilitation pro-
gram and/or follow-up appointments are scheduled.9 If the 
patients’ functions decline, a physiatrist will re-assess the 
need for re-admission for a rehabilitation or reconditioning 
program. Informal observations suggest rehabilitation re-
admission seems to be common at the Center, but there has 
been no study on re-admission rates or on indications for 
and benefits from re-admission. The objectives of this study 
were to report the rates of re-admission and the functional 
outcomes of patients re-admitted to the Center for use in de-
signing future rehabilitation management improvements.

Methods
This retrospective study of re-admitted patients at the 

Thai Red Cross Rehabilitation Center was conducted after 
receiving approval from the Committee on Ethics in Human 
Research, Faculty of Medicine, Chulalongkorn University 
(No. 638/63). 

The re-admission rate of patients admitted at the Center 
between 2015-2019 was calculated based on the ratio of the 
number of re-admitted patients to the total number of in-pa-
tients admitted during that period. 

For analysis of functional outcomes, pediatric patients 
under 18 years old, those more than 80 years old and Thai 
Red Cross patrons who were re-admitted to relieve the bur-
den on caregivers, were excluded. The included re-admitted 
patients’ demographics, diagnosis, frequency and causes 
of re-admission, training programs/therapies and functional 
outcomes were extracted from their medical records. 

Diagnostic categories were defined as follows: (1) stroke, 
(2) TBI, (3) traumatic SCI (TSCI), (4) degenerative diseases 
of the central nervous system (CNS) e.g., Alzheimer disease, 
dementia, multiple sclerosis, and transverse myelitis, (5) ortho-
pedic disorders e.g., spondylosis, spinal stenosis, osteoporo-
sis, amputation. 

Four functional outcomes, static siting balance, dynamic 
sitting balance, activities of daily living (ADL), and ambula-
tion at initial admission, at discharge after the first rehabilita-
tion admission and at the last re-admission were analyzed. 

Static sitting balance is defined by a scale of 0 = poor, un-
able to maintain balance, requires maximal support; 1 = fair, 
able to sit unsupported without balance loss; and 2 = good, 
able to maintain balance against resistance. Dynamic sitting 
balance is defined by a scale of 0 = poor, able to sit unsup-
ported and can reach ipsilateral/front, but unable to reach 
across midline; 1 = fair, able to sit unsupported, minimal 
weight shift and can reach ipsilaterally to the front, difficulty 
reaching across the midline; 2 = good, able to sit unsupported,  

can shift weight and can reach across midline.10  
ADL was assessed using the modified Barthel Index 

(MBI). The total score represents the level of disability: very 
severely disabled (0-4), severely disabled (5-9), moderately 
disabled (10-14), mildly disabled (15-19), and independent or 
not disabled (20).11 

Ambulation was determined using the Functional Ambu-
lation Categories (FAC) which is a 6-point functional walking 
assessment of how much support a patient requires when 
walking: 0 = non-functional ambulatory, 1 = an ambulator who  
requires continuous manual contact to support body weight 
and is reliant on physical assistance, 2 = an ambulator who 
requires intermittent or continuous light contact for assis-
tance, 3 = an ambulator who requires supervision, 4 = an 
ambulator who is independent only on a level surface, and  
5 = an independent ambulator.12

Statistical analysis
Descriptive statistics, including number, percentage, mean  

and standard deviation (SD), were used to summarize data. 
Associations between diagnosis categories and number of 
re-admissions and between duration from onset to the last 
re-admission and number of re-admissions were analyzed 
using the Chi square test.  The paired t-test was used to 
compare MBI scores at admission and at discharge following 
the first and the last admissions. The Wilcoxon signed rank test 
was used for comparison between the sitting balance gradings 
and the FAC levels at initial admission and discharge after 
the first and the last admissions. The number of patients in 
each category according to grading of functional outcomes 
at admission and discharge of the last admission were com-
pared using McNemar’s Chi-square test. The level of statisti-
cal significance was set at p < 0.05.  IBM SPSS for Windows 
version 22 was used for data analysis.

Results
There were 1,438 patients admitted at the Center in this 

five-year study period, of whom 460 were re-admitted, a 
re-admission rate of 32.0%. The yearly re-admission rates 
ranged from 23.3% to 41.4%, as shown in Table 1. After ex-
cluding 271 pediatric patients under 18 years old, patients 
older than 80 years and TRC patron re-admissions, a total 
of 189 re-admitted patients were recruited for the functional 
outcome analysis. The patient demographic data are pre-
sented in Table 2. The majority were male, unemployed, lived 
in an urban area, were under Thailand’s Universal Coverage 
Scheme for healthcare, lived with family, and had a family 
member as a main caregiver. The mean age of the patients 
was 55.2 years (SD 16.9).  The diagnoses of the re-admitted 
patients were as follows: strokes (48.2%), TSCI (24.3%), TBI 
(10.6%), orthopedic disorders (9.0%), and degenerative CNS 
diseases (7.9%). 

The number of patient re-admissions ranged between 
1 and 12; the majority (48.2%) were re-admitted only once, 
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23.3% were re-admitted twice, 9% three times, 8.5% four 
times, 5.3% five times, and 5.8% more than five times (Ta-
ble 3). Of the 11 patients who were re-admitted more than 5 
times, 4 had been diagnosed with SCI.  A total of 148 patients 
(78.3%) had a duration from onset to the last admission of 
more than one year. The mean rehabilitation length of stay 
(LOS) of the last re-admission was 39.92 days (SD 20.12). 
Both the duration from onset of disease/injury to the last re-
admission and the diagnostic categories were significantly 
associated with the number of re-admissions (p < 0.001).

The most common rehabilitation programs during re-
admissions were exercises to improve muscle strength 
(35.8%), followed by ambulation re-training (13.9%), bladder  
and bowel re-training (9.3%), walking with a proper gait aid 
(8.9%), bed mobility training (7.5%), and ADL re-training  
(5.2%). In addition, some patients were re-admitted for 
pain control (6.5%), treatment of spasticity (6.4%), speech 
therapy (3.6%), swallowing training (1.6%) and sensory re-

education (1.3%).
At the last re-admission, although the majority of patients 

showed no functional improvement, some did demonstrate 
improvement of at least one grade in static sitting balance 
(15.3%) and dynamic sitting balance (16.9%), and at least 
one level in disability (23.8%) and FAC (29.1%) (Tables 4-6). 
Figure 1 presents the mean scores of the four functional out-
comes, i.e., static and dynamic sitting balance, modified BI 
scores, and FAC.  The means of each functional outcome 
are significantly different (p < 0.001) both between admission 
and discharge of the first admission and between admission 
and discharge of the last admission.

Discussion
The rate of rehabilitation re-admission at the Thai Red 

Cross Rehabilitation Center during the 5-year period was 
32.0%.  According to the Center policy, patients with compli-
cations have to be admitted elsewhere; however, Thai Red 
Cross patrons who require a personal care are accepted for 
a temporary admission to relieve the burden on caregivers, 
in accordance with a report of a post-stroke rehabilitation 
multicenter study in Thailand.13 The high re-admission num-
bers for continuing personal care and relieving a burden of 
caregivers, not for rehabilitation, should be a concern. For 
example, reserving a maximum of 10% of the total beds and 
allowing 2-3 weeks re-admission for relief of a burden on car-
egivers to help ensure that there are sufficient beds available 
for others in need of in-patient rehabilitation in accordance 
with the Center’s aim of alleviating human suffering.

After excluding patients following the exclusion criteria, 
the rate of re-admission dropped to 16.2%, the majority of 

Table 1. Number and percentage of in-patients and re-admission rates 2015-2019

Year 2015 2016 2017 2018 2019 Total
In-patients, n 290 236 290 292 330 1,438
Re-admitted patients, n (%) 120 (41.4) 72 (30.5) 98 (33.8) 68 (23.3) 102 (30.9) 460 (32.0)

Table 2. Demographic characteristics of re-admitted participants  
(n = 189)

Demographic data Number (%)
Sex: male
Marital status: single/divorced/separated
Living place: urban area
Educational level: secondary or below                  
Employment: unemployed
Health insurance: Universal Coverage Scheme
Living with: immediate family
Main caregiver: family member 
Discharge destination: own home

129 (68.3)
95 (50.3)

144 (76.2)
77 (40.7)

131 (69.3)
90 (47.6)

159 (84.1)
148 (78.3)
178 (94.2)

Table 3. Association between characteristics of re-admitted patients (N = 189) and number of re-admissions

Characteristics
Number of re-admissions

p-value
1 2 3 4 5 > 5

Number (%)
Time from onset to the last re-admission

≥ 1 year
< 1 year

Diagnosis category
Stroke
TBI
TSCI 
Degenerative CNS 
Orthopedic

91 (48.2)

54 (28.8)
37 (19.6)

58 (30.7)
9 (4.8)

16 (8.5)
6 (3.2)
2 (1.1)

44 (23.3)

40 (21.2)
4 (2.1)

12 (6.3)
2 (1.1)

17 (9.0)
3 (1.6)

10 (5.3)

17 (9.0)

17 (9.0)

5 (2.6)
5 (2.6)
3 (1.6)
3 (1.6)
1 (0.5)

16 (8.5)

16 (8.5)

9 (4.8)
2 (1.1)
3 (1.6)
2 (1.1)

0

10 (5.3)

10 (5.3)

4 (2.1)
2 (1.1)
2 (1.1)
1 (0.5)
1 (0.5)

11 (5.8)

11 (5.8)

3 (1.6)
0

5 (2.6)
0

3 (1.6)

< 0.001

< 0.001

Number (%), statistical analysis using Chi-square test
TBI, traumatic brain injury; TSCI, traumatic spinal cord injury; CNS, central nervous system 
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Table 4. Changes in static and dynamic sitting balance at the last 
re-admission (N = 189)

Static sitting balance At discharge p-value
At admission

Poor
Fair
Good

Dynamic sitting balance
Poor
Fair
Good

Poor
23
1
0

42
0
0

Fair
11
33
0

18
38
0

Good
3

15
103

4
10
77

< 0.001

< 0.001

Data are number of patients, comparison using McNemar’s Chi-square test

Table 5. Changes in static and dynamic sitting balance at the last re-admission (N = 189)

Static sitting balance At discharge p-value
At admission
Very severe
Severe
Moderate
Mild
Independent

Very severe
35
0
0
0
0

Severe
6
17
0
0
0

Moderate
1
14
30
0
0

Mild
0
1
15
45
0

Independent
0
0
1
7
17

< 0.001

Data are number of patients, using McNemar’s Chi-square test
Very severe disability, BI score 0-4; severe disability, BI score 5-9; moderate disability, BI score 10-14; mild disability, BI score 15-
19, and independent (no disability), BI score 20 

whom were stroke patients who had only one re-admission.  
The highest percentage of two or more re-admissions was 
among the stroke patients and the lowest was among ortho-
pedic patients. This finding is in line with a multicenter study 
in Thailand that reported the most common diagnoses for 
rehabilitation admission were stroke and SCI.14   The rates of 
rehabilitation re-admission in our study cannot be compared 
with studies that included unplanned re-admission due to 
recurrent stroke, complications and cardiovascular diseas-
es,15,16 or admissions due to patient fragility and progression 
of a chronic disease.17 

One study reported that poor recovery of the primary 
condition and inadequate post discharge care are associated 

with re-admissions, and that discharge planning and patient 
education can prevent 12% to 75% of all re-admissions.17 In 
stroke rehabilitation, LOS and functional independence have 
been found to be associated with re-admission after stroke.18 
In our study, we did not analyze the rehabilitation LOS of the 
first admission, but the average LOS of the last re-admission 
was 39.9 days. According to a multicenter study of post-
acute stroke rehabilitation in Thailand, the average rehabili-
tation LOS was 29 days.19  To reduce re-admissions rates, 
physiatrists in charge of inpatient rehabilitation may have to 
consider extending rehabilitation LOS, preparing appropriate 
discharge plans, increasing emphasis on patient education, 
and/or identifying patients who are fit for intensive rehabilita-
tion programs which require shorter LOS but which achieve 
higher functional outcomes.20

According to a previous study of stroke rehabilitation in 
Thailand, about one-third of the patients are lost to follow-
up. The remainder have functional improvement at 6 months 
and one year after discharge following the initial rehabilita-
tion.21 However, in our study, many patients’ performance in 
ADL and ambulation declined after discharge following the 
first admission as shown in Figure 1, although some had re-
gained function at discharge from the last re-admission as 
shown in Tables 4, 5 and 6. The decline in functioning after 
discharge following the first admission might be due to lack 
of a trained caregiver to provide assistance as nearly 80% 

Table 6. Change in the functional ambulation category (FAC) level at the last re-admission (N = 189)

FAC levels At discharge p-value
At admission Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
Level 0
Level 1
Level 2
Level 3
Level 4
Level 5

62
0
1
0
0
0

6
9
0
0
0
0

1
3
3
0
0
0

1
7
6
16
0
0

1
1
2
15
29
0

0
0
0
1
11
14

< 0.001

Data are number of patients, using McNemar’s Chi-square test
Level 0, nonfunctional ambulator; level 1, an ambulator who is reliant on physical assistance; level 2, as an ambulator who requires 
light contact for assistance; level 3, an ambulator who requires supervision; level 4, an ambulator who is independent only on a 
level surface; and level 5 an independent ambulator.9
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of the patients had only a family member as a caregiver. Ac-
cording to one study of Thai stroke survivors, range of motion 
exercises and balance training, but not ambulation training, 
were continued at home.21 These results highlight the need to 
pay significant attention to educating caregivers, not just the 
patients. To prevent a decline in functioning after discharge, 
there should be increased emphasis on teaching both the 
patients and caregivers about the importance of continuing 
home rehabilitation programs in reducing unnecessary reha-
bilitation re-admission. 

Two factors were found to be associated with the number 
of re-admissions in the present study. The first was duration 
from onset to the last admission: the longer the duration, the 
higher the number of re-admissions. The second was diag-
nosis: stroke and TSCI patients had a higher incidence of 
re-admission than patients with other conditions; this finding 
is in accord with other studies reporting factors associated 
with high re-admission rate, e.g., neurological diagnosis.14 
Another predictor reported in a previous study is poorer func-
tional state on admission.22 In the present study predictors of 
rehabilitation re-admission were no included as the number 
of recruited patients was too small for analysis. 

Although the re-admitted patients at the Center had 
moderate to severe disability, re-admission showed benefits 
including improvement of balance, ADL and ambulation in 
one-third of the re-admitted patients. The most common indica- 
tion for rehabilitation re-admission was improving ambula-
tion, a finding which is similar to a study which reported gait 
rehabilitation to be a common reason for re-training.5 Our 
study findings indicate that re-admission training improves 
functional outcomes; however, that does not mean that  
re-admission should be encouraged. Exercises, balance and 
ambulation training can be practiced at home after discharge 
by the patients themselves as well as with the assistance of 
caregivers. Physical and occupational therapists should be 
reminded that skills training in balance, ADL and ambulation 
can be transferred to caregivers through the active participa-
tion of the caregivers during rehabilitation admission. Follow-

ing this strategy may help avoid declines in functioning and 
reduce rehabilitation re-admissions in the future.  The Center 
also recognizes the need for continuous monitoring in order 
to help ensure the provision of quality post-discharge rehabil-
itation via a variety of solutions such as outpatient follow-up, 
telerehabilitation, and, more recently, an extended communi-
ty rehabilitation service. Additionally, a high rate of rehabilita-
tion re-admission usually represents a financial burden to the 
Center as well as to the patients, while a lower re-admission 
rate is an indication of more effective management. 

The present retrospective study which is based on medi-
cal record reviews has several limitations. First, it did not 
include data on secondary health conditions, psychological 
problems, pain, economic status, or costs of re-admission. 
Second, the recruited patients were in different diagnostic 
categories rather than one specific diagnosis. Finally, the 
number of re-admitted patients was small, not enough for 
sub-group analysis or for analyzing predictors of rehabilita-
tion re-admission. To address that situation, the authors plan 
to conduct a cohort study recruiting a larger number patients, 
all with a specific diagnosis such as stroke, the most com-
mon diagnosis among the patients admitted at the center, 
which will analyze predictors for re-admission, study the 
cost-effectiveness of the first rehabilitation admission and of 
re-admissions to identify potential avenues for improving re-
habilitation management at the Center and to provide refer-
ence data for other organizations with a similar rehabilitation 
setting.

Conclusions
The overall re-admission rate of the Thai Red Cross  

Rehabilitation Center during the period 2015-2019 was 32%.  
For patients aged 18-80 years who exhibited potential for  
rehabilitation at the time of re-admission, the rate was 16%. 
The number of re-admissions was positively associated with a  
longer duration after onset and diagnosis and was highest 
for stroke patients. Some functional outcomes declined af-
ter discharge following the first rehabilitation admission, but 
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there was significant improvement of at least one grade/
level in the functional outcomes of static and dynamic sitting 
balance, ADL and ambulation at the last re-admission. The 
Center’s policies regarding indications for re-admission and 
rehabilitation management should be reviewed and revised 
to minimize decline in functional performance after discharge 
following the first rehabilitation admission and to reduce the 
incidence of re-admission.
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Comparison of Walking and Balance Control between Gait and 
Balance Training on Perturbation Treadmill and Overground in 

Individuals with Chronic Stroke 
Phakhaon Saiphan, Tidarat Nualyong, Monticha Muangngoen, Natcha Sattroopinat, Orapannee 

Srikaew and Puenthai Thephmontha
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ABSTRACT

Objectives: To study changes in walking and balance control 
after receiving two different gait and balance training programs 
in stroke patients.
Study design: Asssessor-blinded randomized controlled trial.
Setting: Sirindhorn National Medical Rehabilitation Institute, 
Thailand.
Subjects: Outpatients with chronic stroke with ability to walk 
without ambulatory aids for at least 10 meters.
Methods: Eligible participants were randomized to experimen-
tal group of training on perturbation treadmill and control group of 
training on overground. Each participant received the assigned 
training which lasted 30 minutes per session, 3 days per week, 
for 4 weeks. Before the trainings, both groups received a bench  
exercise program for 30 minutes. Primary outcome was Timed 
Up and Go (TUG) test and secondary outcomes was Berg  
Balance Scale. The outcomes were assessed before and after 
completion of 12 training sessions. 
Results: Only 9 participants in each group completed the study. 
Both groups had a decrease in TUG time and an increased in 
BBS score but only the latter reached statistical significant level 
(p < 0.05). There were no significant changes in pre-post differ-
erence of TUG (experiment 1.10 vs control 1.18, p = 0.96) and 
BBS score (experiment 1.44.vs control 2.89, p = 0.17) between 
the two groups. 
Conclusions: Due to small sample size, it is inconclusive that 
12 sessions of 30-minute gait and balance training on perturba-
tion treadmill improved walking and balance control same as 
overground training did in individuals with chronic stroke.  A further 
study with adequate sample size should be done.

Keywords: stroke, walking, postural balance, perturbation treadmill, 
gait training
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Short Communication     

Introduction
Stroke is one of the leading public health problems, re-

sulting in a significant number of deaths and disabilities.1,2  In 
Thailand, the cumulative national loss of disability-adjusted 
life years (DALYs) due to stroke confirms that the conse-
quences of stroke are one of the greatest burdens on patients 
and their families.2 The Health Data Center (HDC) database 
from the Thai Ministry of Public Health indicates that there 
will be more than 250,000 new stroke cases over the age 
of 50 in 2021.3 Stroke increases the risk of falls and serious  
injuries.4 Stroke survivors living in community have higher 
risk of fractures than normal population4 and higher risk of 
falls than healthy people of the same age.5

A systematic review in 2017 showed 3,105 participants 
from 56 studies, body weight-supported treadmill training 
(BWSTT) significantly contributes to improved gait speed and 
endurance in stroke patients who can walk independently6 but 
not in those who depended on assistants for walking.6  Different 
ways to improve efficacy of gait and balance training after 
stroke have been suggested, for examples, not using a handrail  
for support,7 modifying walking speed during training,8 altering 
visual input,9 and provision of externally generated disturbances 
that mimic slipping and tripping.10,11 The latter methods need 
high cost specialized gait training equipment. 

As a specialized rehabilitation institute, we have a special  
Perturbation treadmill which has been claimed to improve 
postural balance during walking for those having impaired 
postural stability and risk of fall, for example, those with 
Parkinson’s disease.12 However, there has been no previous 
studies comparing between gait and balance training on  
Perturbation treadmill and overground in those with chronic 
stroke. If the gait and balance training on perturbation treadmill  
shows better outcome than overgound training, it may be worth  
to use this more expensive equipment in practice especially 
in those whose walking and balance control is not improved 
by overground training. 
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Methods
Study design 

This randomized controlled trial (RCT) was approved by 
the Human Research Ethics Committee of Sirindhorn National 
Medical Rehabilitation Institute, internal no. 3/2561.

Participants 
Outpatients with chronic stroke who were referred to the 

Physical Therapy Unit, Sirindhorn National Medical Rehabili-
tation Institute were invited to participate in the study.  After 
receiving informed consent, they were screened for eligibility. 
Inclusion criteria included demonstrable weakness of one 
leg, 6 months or longer after a first-ever stroke, age between 
18-75 years, and ability to walk without ambulatory aids for 
at least 10 meters. 

Exclusion criteria were having spasticity of the affected 
legs with modified Ashworth Scale > 2, impaired motor control  
due to neurological diseases other than stroke, severe 
balance deficit with static standing balance less than fair 
grade,13 Thai-mental status examination (TMSE) score < 25, 
unilateral neglect, wounds on the feet and arthritis of lower 
extremities, joint replacement, body weight > 135 kg and  
receiving robot-assisted gait training.

Randomization 
Eligible participants were randomly assigned to experi-

mental and control groups using computer-assisted mixed 
block randomization. 

Intervention
Before gait and balance training, all participants received a  

30-minute bench exercise program which consisted of passive  
stretching exercises followed by resistance, active, or assisted  
hip, knee, and ankle range of motion exercises depending  
on existing muscle power, muscle tone and motor control. 
Static, not dynamic, sitting and standing balance exercises were  
included. 

The experimental group received a 30-minute gait and 
balance training session on perturbation treadmill using  
BalanceTutorTM (Meditouch Company, Netanya, Israel) con-
trolled by an experienced physical therapist (NS). All partici-
pants wore a harness for safety, not for partial body weight 
support as their body weight support was set to zero. They 
were then instructed to walk forward on the treadmill, not 
backward or sideway, at a self-selected and comfortable  
speed, without holding a side rail, initially without any inter- 
ference.  Later, perturbation generated by moving the tread-
mill in one of the four directions (forward, backward, left, 
and right) occurred at random intervals and directions with 
an average frequency of 6 stimulations per minute. The  
amplitude of the perturbation was adjusted in 0.5 centimeters 
increments between 0 and 15 centimeters. The speed of the 
treadmill and the amplitude of the disturbance were set to 
the highest possible level that the participants could continue 

without losing balance.  There was no computer screen for 
visual feedback.

The control group received a 30-minute session of over-
ground gait and balance training supervised by an expe-
rienced physical therapist (OS) without making physical 
contact unless one appeared to lose balance and needed 
hands-on correction. This overgound gait and balance training 
consisted of walking forward at a comfortable pace, inten-
tionally walking with a narrower based than normal, sudden 
stopping and starting to walk when hearing verbal instruc-
tions from the supervising therapist, and finally walking in 
a zig-zag pattern. No other instructions on walking speed, 
stride length, or cadence were given. Walking backwards 
and sideways were not part of the training. And, they were 
not allowed to use a gait aid during training. 

During the trainings, the participants in both groups were 
allowed to rest as often as necessary but all had to complete 
30 minutes of walking, and attend the assigned training 3 
times per week for 4 weeks, totally 12 training sessions, They 
also had to report the researchers if any accident such as a 
fall occurred.

Outcome measurements  
Primary outcome was Timed Up and Go (TUG) test and 

secondary outcomes was Berg Balance Scale (BBS).  Before 
and after completion of the 12-session training, a blinded 
physical therapist (MM) assessed all participants of both groups 
with TUGT and BBS.

The TUGT test is a tool to assess balance when walking 
by measuring the time to get up from a chair, walk a distance 
of 3 meters, turn around and come back to sit at a chair.14 In 
this study, all participants were asked to walk with the fastest 
speed and we used a G-Walk (Meditouch Company,  Netanya, 
Israel) equipped with a software to record the TUG time.15 
The test was repeated three times and the times recorded in 
seconds were averaged for further analysis. 

BBS is a tool to assess basic balance required for every-
day activities for the elderly and patients with neurological 
disorders.16 The test includes 14 activities such as standing 
up from a seated position, standing still and reaching for  
objects, and stepping. Each activity is graded on a scale of 0 
to 4 (5 levels), with a total score of 56 points, and score less 
than 45 indicates a greater risk of falling.16 

Remark: This report is a part of the main project of  Effec-
tiveness of perturbation treadmill training and conventional 
gait training on balance control in stroke patients: a randomized 
controlled trial, and only some relevant data were reported 
and analaysed.

Sample size calculation
Our superiority hypothesis was the training on perturba-

tion treadmill resulting in better walking and balance out-
comes than the overgroup training did.  Based on the mean 
and standard deviation of TUG times from the study of Jung 
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et al.17 and using n4Studies, the calculated sample size in 
each group was 26. When adding 25% drop out, the total 
expected number of participants were 66, 33 in each group.

Statistical methods 
Demographic data were described using descriptive sta-

tistics. Kolmogorov-Smirnov test was used to test the data 
distribution. If the data was normally distributed, paired t-test 
was used to compare the mean values of TUG and BBS of 
pre- and post-training within group; and independent t-test to 
compare the pre-post difference between groups. A p-value 
< 0.05 was considered as significant difference by using 
SPSS.

Results
From November 2018 to December 2020, only 20 partici- 

pants were eligible and randomized,11 were assigned to the  
experimental group and 9 to the control group. Two in the  
experimental group could not complete the study and 
dropped out, one moved to another province and the other 
had a accidental fall at home with no fracture but needed  18 
days of hospitalization.  There was no drop out in the control 
group. The participants’ demongraphic data as well as base-
line results of the TUG test and BBS are shown in Table 1 
and showed no statistically significant differences between 
groups.

Compared with the pre-training assessment (see Table 
2), the post-training TUG time decreased in both groups but 
not reached statistically significant level whereas the post-
training BBS score increased with statistically significant dif-
ferences in both groups. However, there were no significant 

differences of the pre-post TUG time and BBS score between 
the two groups.

Discussion
Due to COVID-19 pandemic we had difficulty in recruiting  

outpatients to participate in the study. With small sample 
size, the results assumed as a preliminary report shows that 
the training on perturbation treadmill was not superior than 
the overground training as there were no statistically signifi-
cant differences between groups. 

Interestingly, statistically significant improvement in 
BBS balance score was found in both groups, but not in the 
TUG time. The improvement in the TUG time in both groups 
seems minimal and similar. Although randomization was 
done, the experimental group had older age but shorter du-
ration of stroke than the control group. These factors may 
affect the TUG time. However, due to the limitation of samle 
size, relationship between the TUG time and these factors 
was not analysed.  

Moreover, the mean BBS score increased 1.44 points in 
the experimental group and 2.89 points in the control group. 
The value of the control group seems comparable with results 
reported from other studies. For example, a systematic review 
showed that various kinds of gait training improved the BBS 
score of patients with chronic stroke by an average of 2.26 
points.18 However, the reference value of the smallest real 
difference (SRD) for BBS is 6.7 points,19 and the minimal 
clinically important difference (MCID) for BBS is 5 points.20 
Therefore, when planning the next study, we have to consider 
whether more sessions of training will result in more points 
gained in BBS, and concern of difficulty in recruiting outpatient 

Table 1. Comparison of participants’ demographic and baseline assessment data between groups.

Experimental group (N = 9) Control group (N = 9) p-value
Demographic data

Gender: male/female1

Age, years2 
Lesion: ischemic/hemorrhagic stroke1

Affected side: left/right1

Duration of illness, months2 
Baseline assessment

TUG, seconds2 
BBS score2 

 
7/2

57.11 (10.09)
7/2
8/1

7.78 (1.56)

22.43 (6.81)
49.55 (2.19)

 
7/2

48.33 (14.31)
7/2
6/3

12.11 (6.25)

27.63 (13.19)
47.33 (3.46)

 
1.00a

0.15b

1.00a

0.26a

0.06b

0.31b

0.90b

1Number, 2mean (SD); aPearson Chi-square for clustered data, bindependent t-test 
TUG, Timed Up and Go; BBS, Berg Balance Scale

Table 2. Comparison between pre- and post-training TUG time and BBS score within group and between groups.

Variable
Experiment (N = 9)

p-valuea
Control (N = 9)

p-valuea
Pre-post difference

p-valueb

Pre Post Pre Post Experiment Control
TUG, seconds
BBS Score

22.43 (6.81)
49.55 (2.19)

21.33  (7.44)
51.00 (2.40)

0.35
0.02*

27.63 (13.19)
47.33 (3.46)

26.45 (12.74)
50.22 (2.05)

0.36
0.01*

1.10 (3.31)
1.44 (1.51)

1.18 (3.64)
2.89 (2.62)

0.96
0.17

Mean (SD)
aPaired t-test,*statistically significant at p < 0.05; bindependent t-test
TUG, Timed Up and Go; BBS, Berg Balance Scale
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participants and drop out rate which seemed to be barriers to 
complete the trail in the study.  

This preliminary results demonstrating the lack of a statis-
tical difference in the improvement of the TUG time and BBS 
score between the two groups. To prove this assumption, 
more sample size is needed. The data (mean and SD) from 
this study can be used to calculate the sample size of the 
future trails. Given the large cost differences between these 
two gait and balance training programs, future studies are 
needed to clarify not only the efficacy of the perturbation 
treadmill in gait rehabilitation of chronic stroke patients but 
also the cost-effectiveness of the therapy. In addition, fall rate 
should be included as an outcome parameter.

As the above-mentioned results show better outcome of  
BBS in the control group, the overground gait and balance 
training program as described in this study may provide 
sufficiently intensive and specific gait and balance training  
because it involves a mixture of sudden acceleration, decelera-
tion (start and stop of gait), and change of direction (zigzag  
walking), which increases the need for dynamic balance  
correction (narrow-based walking). Next, perhaps the duration 
of training (30 minutes of total active training time) is another 
important factor. The use of telerehabilitation technologies 
for overground gait and balance training is conceivable. This 
has the potential to provide a very cost-effective solution for 
maintaining independence and preventing fall-related inju-
ries in chronic stroke patients and should be a focus of future 
studies.

Conclusions
Due to llimited sample size, it is inconclusive that 12  

sessions of 30-minutue gait and balance training on perturba-
tion treadmill gives no better walking and balance than over-
ground training. The results and limitations learned from this 
study can be used when planning the next proper trials to 
evaluate the effectiveness of both training programs.
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ABSTRACT

Objectives: To analyse the effect of a community-based re-
habilitation (CBR) webinar program on cadres’ and health care 
workers’ knowledge of diabetic foot care and rehabilitation.
Study design: A quasi-experimental study.
Setting: Public Health Center of Kepulauan Seribu, Jakarta, 
Indonesia.
Subjects: Thirty-five Cadres and health care workers who vol-
untarily registered and attended a 6-session webinar program on 
diabetic foot care and rehabilitation.
Methods: The webinar program consisted of 3 topics: 2 sessions 
on early detection, 1 session on prevention, and 3 sessions on 
basic rehabilitative management of diabetic foot care. The par-
ticipants had to complete a pre-test before each webinar session 
to assess their basic knowledge of each topic and a post-test to 
re-assess newly learned knowledge. The scores of the pre- and 
post-tests were then analyzed using the Wilcoxon-Signed rank 
test to measure the improvement of the participants’ knowledge. 
Results: The pre-test scores showed that basic knowledge was 
highest in the early detection topic and least in the basic rehabili-
tative management. The post-test scores were increased signifi-
cantly in most of the webinar sessions (p-value < 0.05), except in 
the 4th session (p-value > 0.05).
Conclusion: The 6-session CBR webinar program on diabetic 
foot care improved cadres’ and health care workers’ knowledge 
of diabetic foot care and rehabilitation. A subsequent study to 
evaluate the implementation of the webinar CBR program for pa-
tients with diabetic foot in Kepulauan Seribu is needed.

Keywords: community-based rehabilitation, diabetic foot, reha-
bilitation, webinar
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Short Communication

Introduction
In Indonesia, people over 15 years old suffering from dia-

betes mellitus was 6.9% among its population of more than 
500 million1 and continued to increase by 2% in 2018 based 
on the result of the Basic Health Research by the Ministry 
of Health Data and Information Center.1,2 Diabetes mellitus 
is a chronic disease with many complications that impair a 
patient’s quality of life.  A diabetic foot ulcer is a common and 
severe complication of diabetes mellitus with high morbidity 
and mortality rates.3 In the first 12 months, diabetic foot ulcers  
were associated with a 5% mortality rate and increased to 
42% in 5 years.3  A multidisciplinary approach is key to diabetic  
foot ulcer management. Furthermore, Community-based Re-
habilitation (CBR) is a strategy that aims to assist, support, 
and apply for rehabilitation programs in the community; and 
to help people with disabilities to improve their quality of life.4 

A good knowledge among cadres and health care workers 
is an essential marker for the success of the CBR program.

Rehabilitation programs including exercises, proper foot-
wear and shoe modification, and ambulatory aids, can be 
used to improve the diabetic foot ulcers condition,5 and can 
reduce the burden of diabetic foot problems.6-8 Therefore, the 
Department of Physical Medicine and Medical Rehabilitation, 
University of Indonesia, concerned about the serious impact 
of diabetic foot problems on individuals’ functioning and  
decided to conduct a CBR teaching program on basic dia-
betic foot care and rehabilitation to improve knowledge of 
cadres and health workers in Indonesia. The first two ses-
sions of early detection included identification and impact of 
diabetic foot problems on patient’s daily living, assessment 
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of the sexual dysfunction related to diabetic foot; the third 
session was prevention of diabetic foot ulcers; and the last 
three sessions of basic rehabilitative management consisted 
of physical exercises for patients with diabetic foot problems, 
diabetic foot gymnastics and use of a walker. 

Previously, CBR educational programs were conducted in 
a conventional face-to-face classroom.  Due to the COVID-19 
situation, a webinar was chosen as a new online distance 
teaching-learning method.9,10 Participants and facilitators 
living in distant areas can communicate directly by virtual 
platforms and interact in real-time via voice over IP (Internet  
Protocol) technology and web camera equipment.11 As this 
was the first-time webinar CBR program on the diabetic foot 
for cadres and health care workers we conducted, the objec-
tive of this study was to determine the effectiveness of this 
program. 

Methods
Cadres and health care workers at the Public Health Center  

of Kepulauan Seribu were invited to voluntarily register for the 
webinar CBR program on diabetic foot care and rehabilita-
tion via a google form. The program of 6 sessions delivered 
by physical medicine and rehabilitation specialists was an-
nounced. The first session was conducted on 2nd July 2021 
and the last session on 17th September 2021. 

At the beginning of each session, a moderator provided 
a google form link to a pre-test.  All attending participants 
were asked to complete the pre-test before a speaker started  
the session, and at the end, they could directly ask the 
speaker or send a question through a chat column, followed 
by a google form link for the post-test that they had to be 

completed within 24 hours.  The pre-test and post-test scores 
ranged from 0 to 100, and were measured after each session.  
Questions in the pre-test and the post-test of each session 
were the same. 

The pre-test and post-test scores in each session of at-
tending participants were measured. The outcome of this 
study was the participants’ improvement in basic knowledge 
of diabetic foot care and rehabilitation after attending the pro-
gram.  Any participants were considered well-educated if their 
pre-test score reached 80 or more.  The open-ended or multi-
ple choice or true/false questions? in the pre- and post-test of 
each session were the same? and related to the topic of the 
session. The participants were said to have better knowledge 
if the post-test scores improved significantly than the pre-test 
scores (p < 0.05, using the Wilcoxon-Signed rank test). 

Results
There were 35 participants registered. Their average age  

was 37 (SD 7.8) years old, ranging from 23 to 55 years old; 
two-thirds of the participants were female; 37.1% of the 
participants were nurses, 34.3% were medical doctors, and 
others included housewives (17.1%), civil servants (5.7%), 
a dentist (2.9%) and a medical administrator (2.9%).  The 
attendance number of participants varied, highest (n = 20) in 
the first two sessions and lowest (n = 13) in the 4th session, 
as shown in Table 1. 

Not all of the attending participants answered both the 
pre-test and post-test in each session. The percentage of 
completing the pre-test and post- tests based on the total 
attendance of each session was highest (83.3%) in the 5th 
session and the lowest (64.5%) in the 1st session.  Based on 

Figure 1. The percentage of well-educated participants in each session.
Sessions 1 and 2 on early detection, session 3 on prevention and 

sessions 4, 5 and 6 on basic rehabilitative management
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occupations, the percentage of the pre-test and post-test 
completion was highest among the nurses (64.1%), followed 
by medical doctors (56.9%), housewives (43.1%), dentists 
(41.7%), medical administrators (25%) and civil servant 
(20.8%).

The mean pre-test scores were 75.3 (SD 21.2) in the 
two early detection sessions, 73.3 (SD 16.5) in the diabetic 
foot prevention session, and 63.3 (SD 9.0) in the three basic  
rehabilitative management sessions.  Figure 1 shows the per-
centage of well-educated participants based on the pre-test 
score of 80 points or more in each session, the highest (75%) 
in the 5th session of prevention of diabetic foot ulcers and the 
lowest (6.3%) in the last session of use of walkers.

Table 1 shows the pre- and post-test scores in each ses-
sion of the participants who answered both tests. The median 
post-test score increased significantly in the 1st, 2nd, 3rd, 5th, 
and 6th sessions (Wilcoxon-Signed rank test, p-value < 0.05). 
The most improvement was in the 6th post-test score. The 
pre- and post-test were not significantly different in the 4th 
session scores (p-value > 0.05). 

The participant’s feedbacks were that the webinar should 
be held in the morning instead of in the afternoon and the 
availability of a good internet connection to increase their 
participation in each webinar session.

Discussion
This quasi-experimental study demonstrated the effect of 

the webinar CBR program, which aimed to improve cadres’ 
and health care workers’ knowledge of patients with diabetic 
feet. Based on the statistical analysis of the pre-test and post-
test scores, the knowledge improvement among the partici-
pants in most of the sessions reflects that the participants 
could understand more about early detection of diabetic foot 
problems and impacts on patient’s daily activities, prevention 
of diabetic foot ulcers, proper rehabilitation programs such as 
exercises in general and specifically for patients with diabetic 
foot, and use of ambulation aids. The highest improvement 
score on the use of ambulatory aids may be due to a lack 
of initial knowledge in the use and selection of a walker for 

patients with diabetes, and the new information provided was 
easy to understand. The improvement of knowledge in cadres  
who are the first line educators in the CBR program and in 
the health care workers who are the medical professionals is 
hoped to have a massive impact on patients’ quality of life.

Moreover, the results showed that before attending the 
program, they had some basic knowledge based on the pre-
test score, the highest in early detection topic, followed by 
prevention, and the least in basic rehabilitative management. 
They might have had some knowledge of early detection and 
prevention of diabetic foot problems as these topics are com-
mon in the daily practice of cadres and health care workers 
or delivered in other seminars.  The results also demonstrate 
that they had little knowledge of the basic rehabilitative  
management in patients with diabetic foot. Adding the basic 
rehabilitative management in the CBR webinar program in-
creases the knowledge of the cadres and health care workers  
and hopefully that they will implement exercises, proper foot-
wear, and the use of ambulatory aids to prevent complica-
tions of diabetic foot problems.12 WHO stated that CBR is 
community action to ensure that people with disabilities have 
the same rights and opportunities as the other community 
members, including equal access to health care, education, 
skills training, employment, family life, social mobility, and 
political empowerment.13 

The post- tests within 24 hours after the session ended 
gave the real-time measurement of participants’ knowledge 
regarding the information about diabetic foot patients. The 
weak points of this webinar CBR program were the inconsistent 
attendance of participants in each session, as seen in Table 
1. This variation was due to the webinar being held during 
the working days. Some participants had to work during the 
webinar.  Some had limitations of internet connection.  A more 
suitable time for the webinar such as in the morning or during  
the weekend and a good internet connection will ensure  
better participants’ attendance. The pre- and post-tests used 
in this program should be validated and tested to make the  
questions more suitable for participants with different educa-
tional levels, easy to understand, unambiguous, and unbi-
ased.14

Table 1. Comparison between the pre- and post-test scores of the participants who answered both tests in each session

Topic Sessions Test N Median Min Max p-value
Early detection

Prevention

The basic rehabilitation manage-
ment

1

2

3

4

5

6

Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post

20
20
20
20
14
14
13
13
15
15
14
14

80
100
70
100
80
95
60
70
80
100
56.3
93.8

10
60
50
70
50
60
30
10
60
80

37.5
37.5

100
100
100
100
100
100
80
100
100
100
100
100

0.010

< 0.001

0.019

0.435

0.013

0.005
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Conclusions
The webinar CBR program on diabetic foot increases 

cadres’ and health care workers’ knowledge of diabetic foot, 
especially in basic rehabilitative management. Its main limi-
tation is participants’ inconsistency in participating which has 
to be considered. For improvement, the pre- and post-test 
questions need to be evaluated for further use and the sub-
sequent study is to evaluate the implementation of the CBR 
Program for patients with diabetic foot in Kepulauan Seribu
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