ASEAN

ISSN 2673-0308 || e-ISSN 2673-0863

Journal of
Rehabilitation
Medicine

ASEAN ] Rehabil Med

Volume 29, Number 2

May - August 2019

Formerly known as ] Thai Rehabil Med




N33UNT

NALUN.ANSE 29ALnng

A0y Veesing L nunsesssy

AU I ARauUsseana
a a a a s
weydn1d  uulseivg

ny.a%a1  InanlsIale

o & o

ENAU ANTITEITY

=

=

n
WALNAl ALRAN
w3935 I

=

AS5UNISLABAILALS

sYINgaBuNNgnYAansHuywisUszmelne

ARIZNTTUNITUTNS (91550 .M. 2562-2563)

a

sengy3la AUATS

Afena
6. WeY.NUATING MRYNAIAT
NeY.aUMITIL JRwRanna
w.n.oleInd aslveius
HAUWATHA B3 uiAling
WeYYUYUY TAugTIUUN
seney. ofvw ledung

NA.NGY. NI BaNd1IeY

NITUNTUAY
HYI8UTEs1UY HeuTms
NIsUNTUAY

eUsesuy dheseUseine
NITUNTUAY

AeUseau de3vnns
n3suNswaENeUsEBATIS
N3UNN5

N95UANS

N35UNN5

N35UNN5

No1uIgASAEINTUASUSSL DALY

U
o 3

- o
MIMUNAIFIYANATUY
nthaednmansituy
Wnthaadgngransiuy
o/ 4 a ‘dy
MIMUNAIPIYANATUY
Wnthmdaengeman sy
Wnthaadgngmansiuy

o/ 4 a &
MIMUNAIFITANATUY
Wnthnguaunynssuugy

U

U

AEUNNEAIANSPNAINTUUNTING S
AMEUNNEANEAIAITITNY VA
AMEUNNYANENSLTINGIUIATINTUR
T3 INEUIANTLUINGNA
AUEUNVEAENT L. EWAIUATUNS
AMELNEAERS UTesln
AMZUNNYANERS LU VDULNY

TS SN IUIALTIVUATI VAN

ﬂ'ﬁillﬂ’ﬁLLaSLM%’i‘giUﬂ

UsEsIUT1INIRE
H3ariumaUsyanuy

nsTuNshazUszsudeIvIng

a

o

NITUNITUALLAVITAT
ﬂﬁiiiﬂ’]iLLﬁ%Qjﬁli’JEJLa‘m%ﬂWi
ATTUNITUAZUTIUITNITINTAT

ﬂiillﬂ'liLLa3Ui$ﬁ'lu@‘1,§ﬂiillﬂ'li?]ﬂ@UiiJLLﬁ%ﬂE)U"’I

'
=

AUSnw

A.ARTNALSAAN NEY.a30s Tnveuw
Wey.auUos melial

ney.quduns waguseln
wanaAunlnsivs Sauns
uwassngus  Aqsalwyad

IANYQT T0RAY

Wa.o.0.neinAnT giiAvingna

wey.glssmd @ Janinuna

ATINNTIABATLALS
NIIUNSIABALAUS
NIUNISIABEALLIALUS
ATINNITIABATLALS
NITUNSIABALLAUS
NIIUNISIABALLILUS
ATINNITIABATLALS
NIIUNNSIABALLALUS
NIUNISIABALLALUS



ASEAN Journal of Rehabilitation Medicine (ASEAN J Rehabil Med)
(Formerly Journal of Thai Rehabilitation Medicine)

Editor-in-Chief

Assoc. Prof. Apichana Kovindha, MD, FRCPhysiatrT Chiang Mai University, Thailand

Editorial Board

Assoc. Prof. Piyapat Dajpratham, MD, FRCPhysiatrT Mahidol University, Thailand

Assoc. Prof. Nuttaset Manimmanakorn, MD, FRCPhysiatrT Khon Kaen University, Thailand

Assoc. Prof. Jariya Boonhong, MD, FRCPhysiatrT Chulalongkorn University, Thailand

Assoc. Prof. Nazirah Hasnan, MD, PhD University of Malaya, Malaysia

Assoc. Prof. Julia Patrick Engkasan, MD, PhD University of Malaya, Malaysia

Assoc. Prof. Fazah Akhtar, MD, PhD University Technology Mara, Malaysia

Assist. Prof. Navaporn Chadchavalpanichaya, MD, FRCPhysiatrT Mahidol University, Thailand

Assist. Prof. Parit Wongphaet, MD, FRCPhysiatrT Samrong General Hospital, Thailand
Mahidol University, Thailand

Assist. Prof. Wasuwat Kitisomprayoonkul, MD, FRCPhysiatrT Chulalongkorn University, Thailand

Dr. Busakorn Lohanjun, MD, MSc, FRCPhysiatrT Sirindhorn National Medical Rehabilitation Institute, Thailand

Dr. Ratna Soebadi, MD, PhD, Sp.KFR-K University of Airlannga, Indonesia

Dr. Damayanti Tinduh, MD, PhD, Sp.KFR-K University of Airlannga, Indonesia

Dr. Irma Ruslina, MD, PhD, Sp.KFR-K Padjadjaran University

Dr. Vitriana Biben, MD, PhD, Sp.KFR-K Padjadjaran University

Advisory Board

Emeritus Clin. Prof. Chattaya Jitprapai, MD., FRCPhysiatrT Mahidol University, Thailand

Prof. Angela Tulaar, MD, PhD, Sp.KFR-K University of Indonesia, Indonesia

Prof. Areerat Suputtitada, MD, FRCPhysiatrT Chulalongkorn University, Thailand

Assoc. Prof. Vilai Kuptniratsaikul, MD, FRCPhysiatrT Mahidol University, Thailand

Administration and Publication

Mrs. Warunee Bausuk Journal manager Ms. Suree Sirisupa  Copy/Layout editor

Mrs. Maggie Muldoon English expert

Publication frequency

“ASEAN J Rehabil Med” publishes three issues a year: (1) January-April, (2) May-August, and (3) September-December.
It is our policy that there is NO publication charge.

Open access policy

ASEAN J Rehabil Med provides an immediate open access to its content on the principle of making research freely available to public
and supporting a greater global exchange of knowledge. The main access to its content is https://www.tci-thaijo.org/index.php/ase-
anjrm/issue/archive or http://rehabmed.or.th/main/jtrm/

Journal uniqueness

ASEAN J Rehabil Med has uniqueness as it is a venue for rehabilitation physicians and other rehabilitation professionals in ASEAN to
publish their recent research studies.

Ownership and publisher

The Rehabilitation Medicine Association of Thailand
The Royal College of Physiatrists of Thailand

Office address:

10" Floor, Royal Golden Jubilee Building, 2, Soi Soonvijai, New Petchburi Road, Bangkok 10310, Thailand
Telephone/Facsimile: 66-(0)2716-6808 / 66-(0)2716-6809
E-mail address: asean.jrm@gmail.com

Print at: Chiang Mai Sangsilp Printing, Ltd. Part

ASEAN J Rehabil Med 2019; 29(2)



Content

Editorial Page
Changing of the Journal Format i

Original Articles

A Randomized Trial of the Effect of Self-care Booklet 39
Plus Routine Care Compared with Routine Care Alone
in Breast Cancer-related Lymphedema Patients

Sithawatdecha T, Chotiyarnwong C and Pajareya K

Effects of Multidirectional and Variable-Speed Body 45
Weight Supported Treadmill Training on Balance
Rehabilitation for Fall Prevention among Community-
dwelling Elderly Persons

Simadamrong P and Wongphaet P

Factors associated with Hydronephrosis and 51
Vesicoureteral Reflux in Spinal Cord Injured Patients

Suksathien R, Ingkasuthi K and Bumrungna S

Effects of Inspiratory Muscle Training on Hand and 58
Mobility Functions in Subacute Stroke

Nisa WF, Prananta MS and Arisanti F

Functional Independence of Patients with Spinal 63
Cord Injury and Related Factors after Inpatient
Rehabilitation

Muangdan C, Pattanakuhar S and Ratanapinunchai J

A Study of Spasticity and Functional Outcomes 71
after Phenol Intramuscular Motor Point Block in
Neuropathic Patients

Kaewma A

Formerly J Thai Rehabil Med

Editorial page

Changing of the Journal Format

We are pleased to inform readers and authors that
the journal has changed its format after a recent change
of the journal title from ‘J Thai Rehabil Med’ to ‘ASEAN
J Rehabil Med’ early this year. We aim at publishing all
articles in English in 2020. And the Thai manuscripts will
be accepted only in this year publication. Later, we will ask
authors to translate their manuscripts into English.

In this issue, all original articles written in English will
have only an English abstract, no additional Thai abstract
as usual. And two Thai articles have both English and Thai
abstracts; and all tables, figures and references are in Eng-
lish.

In addition, we are pleased that one original article pub-
lished in this issue is from Indonesia. We do hope that in
the future, there will be more and more original articles from
other countries in Southeast Asia (SEA) countries. This will
lead to exchanging knowledge from researches in the field
of rehabilitation medicine in the region.

Apart from being a print journal, the journal recently
received an e-ISSN which means that the journal is also an
online journal and readers can easily access to all articles
published in the journal via the website, https://www.tci-
thaijo.org/index.php/aseanjrm/issue/archive.

We do hope that the ASEAN Journal of Rehabilitation
Medicine shall be widely accepted by not only rehabilitation
physicians (physiatrists) but also other rehabilitation profes-
sionals of ASEAN.

Apichana Kovindha, MD, FRCPhysiatrT
Editor



Original Article

A Randomized Trial of the Effect of Self-care Booklet Plus Routine Care
Compared with Routine Care Alone in Breast Cancer-related
Lymphedema Patients

Sithawatdecha T, Chotiyarnwong C and Pajareya K

Department of Rehabilitation, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

ABSTRACT

Objectives: To investigate the effectiveness of the self-care booklet
plus routine care on reducing arm volume in patients with breast cancer
related lymphedema (BCRL).

Setting: Outpatient department, Department of Rehabilitation Medi-
cine, Siriraj Hospital.

Study design: Prospective, randomized single-blinded controlled
trial.

Subjects: Fifty-one patients with stage 1 or 2 BCRL were enrolled
during December 2017 and December 2018.

Methods: Patients were randomized into 2 groups, the intervention
group received self-care booklet plus routine care and the control group
receives routine care alone for 12 weeks. Patients in the intervention
group were asked to follow the instructions in the booklets and record
their self-monitor routine in the booklet weekly. Arm volume, quality of
life, arm range of motions, patients’ knowledge, and overall satisfactions
were recorded at baseline, 4 weeks and 12 weeks.

Results: After using the self-care booklet for 4 weeks, patients in the
intervention group demonstrated significantly higher score in the physical
sub-scale of the Lymph-ICF questionnaire when compared between
groups (p=0.046) but there were no significant differences regarding the
arm volume reduction and knowledge score. After 12 weeks, there were
significant increases in shoulder forward flexion and shoulder abduction
ROM (p= 0.033, 0.025 respectively) in the intervention group but no
difference between groups was found in terms of arm ROM, volume
reduction, knowledge score, overall satisfaction and adverse events.
Conclusion: The self-care booklet plus routine care demonstrated
some benefit for women with stage 1 or 2 BCRL in terms of improving
the physical subscale QOL score after using for 4 weeks. But after 12
weeks, there were no difference from the routine care alone.

Keywords: breast cancer related lymphedema, self-care booklet,
patient education

ASEAN J Rehabil Med. 2019; 29(2): 39-44.

Introduction

Breast cancer is the most common type of cancer in women.
In 2012, approximately 1.7 million women worldwide were

diagnosed with breast cancer and 521,900 women succumbed
to the disease. Despite of improved standard of breast cancer
care practices, some patients will continue to suffer substantial
adverse effects.?3 One of the most common complications is
lymphedema, a set of pathological conditions, in which protein-
rich fluid accumulates in soft tissues due to disruption of the
lymphatic flow.* Affected women can experience pain, swelling,
arm tightness, and heaviness of the arm. If left untreated,
lymphedema may predispose the affected limb to the develop-
ment of other secondary complications such as repeated
episodes of cellulitis or lymphangitis, axillary vein thrombosis,
severe functional impairment, and cosmetic embarrassment.®
All of these leads to compromised quality of life (QOL) of breast
cancer survivors.® In high income countries, breast cancer
treatment is recognized as the most significant cause of secon-
dary lymphedema.” The incidence of breast cancer related
lymphedema (BCRL) varies from 8-56% 2-year post-surgery.®

The standard of care in lymphedema treatment is complete
decongestive therapy (CDT), which consists of manual lymphatic
drainage (MLD), compression therapy, lymph-reducing exercises,
and skin care. The purposes of this multi-modality approach
are to reduce the size of the extremity, reverse any distortion in
the shape, soften the subcutaneous tissue, improve the overall
health of the skin, maintain these achievements and prevent
complications such as infection and injury to the skin.® This
regimen can be done either in an outpatient setting or at home,
which requires a life-long commitment by the patients.®

In an outpatient clinical setting treatment, CDT is found to be
very costly, time-consuming and personnel-intensive because
this process needs to be done by well-qualified therapists.("?
Therefore, ideally, it is necessary for the patients to attempt to
manage this life-long condition at home. However, home-based
treatment is challenging because many patients find home-
based treatment complicated and difficult to carry out, especially
for self-MLD." Moreover, a research has suggested that many
women with lymphedema neither realized nor understood the
risk, causes, and treatment of their own condition.(? As a
result, poor patient understanding and adherence can result in
a failure to maintain treatment progress.

Self-care booklets have been widely used to help provide
knowledge of many diseases, including lymphedema. But there
was still a lack of evidence on their effectiveness. Therefore, a
self-care bookletforBCRL patients was created as a patient guide
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to provide essential information, step-by-step self-management
on complete decongestive therapy, and some worksheets for
the patients to closely self-monitor their conditions.

The goal of this study was to determine the effect of self-
care booklet on patients with BCRL. We hypothesized that
patients who received the self-care booklet would have reduced
swelling caused by lymphedema when compared with patients
who received routine care alone and the booklet would develop
a better understanding, as well as improve symptoms, function
and quality of life in BCRL patients.

Materials and Methods

The study was a single-centered randomized controlled
trial. Ethics approval was granted by Siriraj Institutional Review
Board, certificate of approval no. Si 576/2017. The Thai Clinical
Trial Registry number is RCTR20181011004.

After meeting the selection criteria and giving informed
consent, participants were randomized on a 1:1 ratio to an
intervention group (routine care plus self-care booklet) or the
control group (routine care only). Outcome measurements
were performed at baseline (week 0), week 4 and at week 12.
All data collecting sessions were held in the Physical Medicine
and Rehabilitation outpatient department, Siriraj Hospital between
December 2017 and December 2018.

Randomization was conducted by a person not associated
with the trial from a computer-generated random number system
(http://www.randomization.com). The participants received noti-
fication of their group allocation in a sealed envelope after
baseline testing.

Participants

Inclusion criteria

+ Diagnosis of stage one or two upper extremity lymphedema
secondary to breast cancer treatment as defined by the Inter-
national Society of lymphology®

+ Atleast 18 years old

+ Adequate literacy skills and were able to give an informed
consent

Briefly, stage one lymphedema is defined as early stage
lymphedema that will subside with elevation and may have
signs of pitting, stage two is “Spontaneously Irreversible
Lymphedema®, the later stage in which the edematous limb
is much firmer due to an increase in fibrosis and soft tissue
scarring. There is some temporary reduction of edema with
prolonged elevation, but mostly does not disappear without
lymphedema management.

Exclusion criteria

* Incomplete treatment for breast cancer (surgery, radio-
therapy and chemotherapy),

+ Other lymphedema treatment (such as surgery)

+ Recurrent cancer or an infection

Interventions

1. The evidence-based self-care booklet was developed at
our institution by reviewing lymphedema literatures,®' practice
guidelines,®' and some lymphedema booklets!"'") from
lymphedema institutions, comments from BCRL patients and
approved the contents which consisted of essential information
for BCRL patients (such as causes, stages, treatment options and
complications), step-by-step self-management on complete

Formerly J Thai Rehabil Med

decongestive therapy, and self-monitor worksheets, by physical
medicine and rehabilitation physicians, resulted in a 24-page
patient friendly booklet, presented in an easy to understand
way using graphic pictures and designed for easy portability.

2. The participants randomized to the control group (routine
care) were supervised by a physical medicine and rehabilita-
tion physician about the self-CDT and advised to maintain their
usual self-care which included wearing of pressure garments,
self-massage, exercises, and skin care.

The participants randomized to the intervention group
received the self-care booklet. Each week for the duration of
12 weeks, the participants were asked to record their body
weight, arm circumference (at 10 cm above elbow, 10 cm below
elbow, wrist and hand) and changes in their arms, given booklet
instruction by a researcher and also received the same routine
care which is medical advice by a physical medicine and rehabili-
tation physician.

3. All participants in both groups were asked to abstain
from receiving any supplemental treatment during the study.

4. Though, at the end of the study, all of them were asked
again if they had received any additional treatment related to
lymphedema.

Outcome measurements

The primary outcome of this study was lymphedema volume.
The secondary outcomes were arm range of motion, quality of
life, disease knowledge, and patients’ overall satisfaction.

Measurements, based on validated instruments and
protocols, were taken by 2 researchers, blinded to the group
allocation and spent 3 hours of training before the beginning
of the study to measure the proposed outcomes, and prevent
biases that may occur in this study.

Baseline demographic data

Demographic information including age, gender, BMI, arm
dominance, and medical history data was collected at baseline.
Medical history data included type of surgery, chemotherapy,
radiation, time since surgery, and time since lymphedema were
also collected.

Lymphedema volume

Volumetric measurements were taken by the water displace-
ment method, which is based on Archimedes’ Principle. The
measurements were performed in the afternoons. Patients
removed their pressure garments just before the measuring
the arm volume. Then, they were advised to keep their arm
straightand immerse it slowly by sliding the fingers down inside
the wall of the volumeter until their armpit reached the upper
edge of the volumeter, which was then filled with water. The
patients then removed their arm and the difference of water
levels before and after removing the arm were measured as
each arm volume. Both left and right arms were measured to
calculate the difference."®

Range of motion (ROM)

Shoulder forward flexion, abduction and elbow flexion ranges
of motion were measured using a standard goniometer by the
same person blinded to group allocation.

Quality of life (QOL)

A Thai-version questionnaire, specifically-developed to
measure QOL for people with arm lymphedema, Lymph-ICF(®
was used. It consisted of 29 questions in 5 categories: physical
function, mental function, household activities, mobility activities,
life and social activities.



Total QOL was self-recorded with scores from 0-10 in each
question, calculated to the total score of 0-100, zero being the
best and ten the worst rating within the last 2 weeks of testing.
A higher score indicated a lower QOL rating for that sub-scale.

The Thai version of Lymph-ICF questionnaire was tested for
its face validity before this study started. Twenty questionnaires
were randomly selected to test for its internal consistency;
the Cronbach alpha for all questions was 0.798. The reliability
of the questionnaire was therefore accepted.

Knowledge

Participants’ knowledge was tested using a similar test at
each visit.

Overall satisfaction

Participants’ overall satisfaction of the treatment was
measured using the satisfaction scale which was the self-
recorded with scores from 0-10. A higher score indicated more
satisfaction.

Statistical analysis

The sample size calculation was performed in order to
compare continuous variables of 2 independent samples.® |t
indicated that 32 participants per group would be required to
detect statistically significant changes in the primary outcome
variables. Due to some administration problems, the recruit-
ment had to stop after 51 patients were participated.

Data were analyzed using PASW Statistics (SPSS) 18.0
(SPSS Inc., Chicago, IL, USA).

Results

Seventy-six BCRL patients were assessed for eligibility, 25
were excluded, resulted in 51 BCRL patients participated in the
study. Seven participants were lost to follow up because of their
personal reasons. All analyses were conducted on an intention-
to-treat basis by an independent researcher. Missing data were
interpolated, by carrying forward the last observation value.

The flow of participants through the trial is outlined in Figure 1.

Baseline demographic data

The study included 51 women. Baseline characteristics
between groups for demographic and medical history were
compared by independent two-tailed t-tests (normality) and
Mann-Whitney U-test (non-normality) for continuous variables
and by Chi-square test for categorical variables.

At the inclusion period of the study, the data regarding to
the staging of breast cancer prior to surgery was not enough to
be analyzed. The excess arm volume of the intervention group
seems to be higher than the control group but the difference was
notstatistical significant (p=0.059). In summary, there was no
significant difference between groups in terms of demographics
or medical characteristics at baseline. (Table 1)

Outcomes

Lymphedema volume

We performed repeated measures ANOVA to compare the
percentage changes of excess arm volume between groups.

Enrollment

BCRL patients

Assessed for eligibility (n=76)

Excluded (n=25)
Not meeting inclusion criteria (n=7)

v

Declined to participate (n=18)

Randomized (n=51)

¥ Allocation L4
Intervention (n=26) Control (n=25)
Self-care booklet plus routine care Routine care alone
l Follow-up (4" week) l
Lost to follow-up (personal reasons) (n=2) Lost to follow-up (personal reasons) (n=2)

Follow-up (12 week)

Lost to follow-up (personal reasons) (n=2)

Lost to follow-up (personal reasons) (n=1)

Analysis

Analysed (n=22)

Analysed (n=22)

Figure 1. Trial flow
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Table 1. Demographic data of participants

Characteristics Intervention Control p-value
(n=26) (n=25)
Age (years)' 61.6(9.7) 60.8 (7.8) 0.755
BMI (kg/m?)! 253 (4.2) 26.3(9.7) 0.458
Time since surgery (months)? 150 (11-396) 96 (6-288) 0.127
Time since lymphedema (months)? 24 (2-336) 36 (2-240) 0.977
Stage of breast cancer®
1 3(12) 2(8)
2 3(12) 12 (48)
3 8 (30) 2(8)
No data 12 (46) 9 (36)
Type of surgery® 1.000
Mastectomy 23 (88) 22 (88)
Breast conservation surgery 3(12) 3(12)
Surgery on dominant side® 10 (38) 10 (40)
Affected arm?
Right 10 (38) 10 (40)
Left 16 (62) 15 (60)
Radiation? 25 (96) 19 (76) 0.050
Chemotherapy? 21(81) 23(92) 0.419
Excess arm volume' (mL) 963.5 (435.2) 666.0 (439.6) 0.059
Range of motion'
Shoulder flexion 141.3 (22.5) 146.0 (22.8) 0.467
Shoulder abduction 154.0 (27.1) 158.4 (23.1) 0.540
Elbow flexion 139.2 (8.1) 138.0 (8.7) 0.637
Lymph-ICF score! 25.5(14.4) 29.0 (14.5) 0.949
Knowledge' 6.0 (1.8) 59(1.7) 0.872
Mean (standard deviation), 2median (min.-max.), >n (%)
Table 2. Arm volume change
Week 4 Week 12 0-12 weeks
Group (n) % A volume Within group % A volume Within group % A volume Within group
(week 4-week 0)' (p-value)? (week 12-week 4)' (p-value)? (week 12—-week 0)' (p-value)?
Intervention (26) -2.8 (-75-67) 0.041 0 (-100-211) 1.000 0 (-100-67) 0.278
Control (25) 0 (-75-78) 1.000 0 (-84-350) 1.000 0 (-92-77) 1.000
Between group 0.408 0.647 0.643
(p-value)
'Percentage change of arm volume [median (min.—max.)], 2significance of weeks by group interaction
Table 3. Range of motion (between group comparison)
ROM Intervention Control p-value Intervention Control p-value Intervention Control p-value
Shoulder flexion 141.3(22.5) 146.0(22.8) 0467 147.7(19.7) 146.8(16.4) 0.861  155.9(18.1) 148.2(31.5) 0.283
Shoulder abduction 154.0 (27.1)  155.4(23.1) 0.540  161.0(23.1) 159.2(20.7) 0.776  165.0 (17.4) 159.8 (21.1) 0.340
Elbow flexion 139.2 (8.1) 138.1(8.7)  0.637 1429(10.7) 1354 (11.7) 0.021  144.0 (11.5) 143.0 (14.4) 0.777
Mean (SD); No within group data here
At the end of the study, there was a significant reduction in the Quality of life

excess arm volume of the intervention group (p=0.041). But
there was no significant difference between groups. (Table 2)

Range of motion

At the end of the study, a repeated measures ANOVA
showed significant increases in shoulder forward flexion ROM
(p=0.033) and shoulder abduction ROM (p=0.025) in the
intervention group. But there was no significant difference
between groups. Table 3 demonstrates the details of ROM of
both groups at baseline, at the end of week 4, and at the end
of week 12 (Table 3).

Formerly J Thai Rehabil Med

There was a significant difference in the physical sub-scale
(p=0.046) of the Lymph-ICF questionnaire when compared
between groups at week 4 (Table 4). There was also a significant
increase in the movement sub-scale in the control group at
week 4 when compared to baseline measure (p=0.041). No
other significant difference was found.

Knowledge

There were no differences between groups for the knowledge
scores. However, there were significant changes of knowledge
scores between baseline vs week 4 and baseline vs week 12

-42-



Table 4. Total Lymph-ICF score and sub-scales between group comparisons
Lymph Intervention Control p-value Intervention Control p-value Intervention Control ~ p-value
Overall score 274(147) 271(158) 0949 26.8(15.8) 326(216) 0282 279(155) 30.8(24.3) 0.611
Physical 320(15.6) 33.6(20.7) 0756 26.7(15.1) 38.7(258) 0.046 29.2(19.9) 40.2(264) 0.098
Mental 205(17.7) 16.8(15.9) 0439 195(22.7) 209(26.9) 0.837 20.0(21.4) 24.0(30.0) 0.582
Housework 235(222) 246(252) 0864 235(221) 381(31.1) 0.058 259(21.5) 319(269) 0.374
Movement 33.3(28.6) 309(20.1) 0725 354(31.0)0 41.6(256) 0436 33.0(26.6) 34.7(28.6) 0.831
Social 278(275) 194(185) 0208 282(24.0) 245(21.7) 0567 29.6(221) 239(227) 0.387
Table 5. Knowledge score
Group Week 0 Week 4 Week 12 Within group?
Knowledge score'  Knowledge score’  Knowledge score’ ~ Week 0 vs 4 Week4vs12  Week 0 vs 12
p-value p-value p-value
Intervention 6.0 (1.8) 7.1(1.5) 7.1(1.6) 0.012 1.000 0.022
Control 59 (1.7) 6.8 (1.8) 7.0(1.8) 0.104 1.000 0.024
p-value 0.872 0.404 0.470

"Mean (SD), Zsignificance of weeks by group interaction

in the intervention group and baseline vs week 12 in the control
group (Table 5).

Adverse events and overall satisfaction

There were no differences between groups in the overall
satisfactions (p=0.840), adverse events (in the intervention
group, 1 participant felt more heaviness and 1 participant
had infection in the arm; in the control group, 5 participants
felt more swelling, 2 participants felt more heaviness and 1
participant had infection in the arm) (p=0.071), and numbers
of patients who received other treatments (in the intervention
group, 3 participants received pneumatic compression therapy
at a hospital and 1 participant had a traditional massage; in the
control group, 3 participants received pneumatic compression
therapy at a hospital) (p=0.691).

Discussion

We found that the first 4 weeks of using the booklet
resulted in a significant reduction in affected arm volume in the
intervention group, as well as improved QOL in the physical
sub-scale while the control group experienced more limitation
of arm movement, as implied by the significantly increased ICF
score in the movement sub-scale. One study had concluded
that even small changes in limb volume changes had an impact
in breast cancer survivors; even a 5% volume difference was
considered clinically significant with higher frequency of signs
and symptoms of tenderness, tightness, swelling, heaviness
and aching, when limb volume increased. These could
ultimately result in significant decrements in QOL.?" As other
QOL sub-scales did not improve in the study, it is likely that
the reduction in edema volume noted on the subjects using
the self-care booklet would have produced symptom improve-
ments which would likely have resulting in QOL improvements.

At the end of the study, there were also significant increases
in shoulder forward flexion ROM and shoulder abduction ROM
in the intervention group. There was a significant increase in
elbow flexion ROM when compared between week 12 and
week 4 in the control group. This significant difference might
be resulted from a significant reduction of elbow flexion range

of motion in the control group in week 4. This could make the
change at week 12 significant.

In the aspect of knowledge of lymphedema, there seemed
to be no difference among the participants in both groups in
any time points. However, when compared within group, partici-
pants in the intervention group showed earlier improvements of
their knowledge scores resulting in a significant higher knowledge
score at the 4" week whereas no significant difference in control
groupThis suggests that the self-care booklet may help
developing earlier understanding of their own condition among
BCRL patients. However, to generalize these results, some
points need to be considered.

First, at baseline assessment, there was a significant
difference in breast cancer stages of participants prior to surgery
between the intervention group and the control group. A study
found that the risk of lymphedema was statistically significantly
higher in patients with advanced breast cancer (Stage Ill) than in
patients with early-stage breast cancer (Stage I, II).¢"
Unfortunately, 12 participants in the intervention group had no
data of their stages, as most of the them had undergone surgeries
at other hospitals and there were some limitations to data access.
Therefore, in order to minimize the effect of baseline difference,
comparison of percentage changes of excess arm volume
calculated by repeated measures ANOVA was used.

Second, the intervention group had a significantly higher
percentage of excess arm volume. On the contrary, the
improvement turned out to be significant in this group. Moreover,
there were no other significant differences between groups in
other demographics or medical characteristics at baseline that
could be related to the changes of the outcome measured. This
could imply that the significant results were possibly reliable.

Next, besides a small sample size, we did not categorize
the stages of lymphedema (stage 1 or 2) in each patient. In
addition, we also recorded the compliance of the participants to
their self-care routine through the worksheets in the booklets,
which might not accurately have represented the actual time of
the exercise, self-MLD, skin care, and pressure garment use.
Moreover, the duration of the study (12 weeks) was possibly
too short to yield the differences in some aspects.
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In addition, some participants in the both groups received
co-interventions for an example, pneumatic compression therapy.
The co-intervention might interfere the outcome the study.
Moreover, at the last follow-up, the compliance of participants
in the intervention group to the booklet was approximately
80%. These may be contributing factors to the outcome.
Further study is needed for better understanding the reason
why the compliance is not good as expected.

In conclusion, we demonstrate the improved quantitative
outcomes in edema volume, QOL in physical sub-scale at
4-week follow-up, better shoulder ROM after the end of the
study, and better understanding of lymphedema, without
increasing the risk of adverse effect, suggest that the use of the
booklets may be beneficial in reducing or at least not increasing
volume of arm lymphedema, as well as causes no difference in
adverse effects compared to the routine treatment in women
with stage 1 and 2 BCRL. A more in-depth study with higher
participant numbers should be warranted.
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Effects of Multidirectional and Variable-Speed Body Weight Supported
Treadmill Training on Balance Rehabilitation for Fall Prevention among
Community-dwelling Elderly Persons
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Sung-wai Mai-lom” Elderly Fall Prevention Project, Samrong-ruam-jai Foundation, Samutprakarn, Thailand

ABSTRACT

Objectives: To assess the effectiveness of multidirectional and varia-
ble-speed body weight supported treadmill training (BWSTT) in walking
and balance rehabilitation for elderly persons with a history of falls or
with perceived impaired balance.

Setting: The Bang Mueang Commune Municipality, Ban Bang Khae
(Bang Khae Home for Older Persons), Rachathewa Sub-district Health
Promotion Hospital, Samrong Klang Sub-district Health Promotion
Hospital and Public Health Center 25 (Huai Khwang).

Study design: Retrospective study.

Subjects: Elderly persons aged 60 years or over with a history of falls
or with perceived impaired balance over the past six months.
Methods: The individual participants underwent BWSTT twice a
week for six weeks, the difficulty of which was adjusted step-by-step.
Before the training, they were interviewed about their history of falls over
the past six months and were assessed with the following tests — the
Berg Balance Scale (BBS) test, Timed Up and Go Test (TUGT) and
stop-watch assisted analysis of average temporal spatial gait param-
eters such as gait speed, cadence and step length. The tests were
conducted two other times, with one carried out immediately at the end
of the six weeks training and the other one six months after it (six months
follow-up).

Results: Out of 233 participants (38 males and 195 females), 46 of
them reported a history of falls over the past six months before their
project enroliment, with an average fall rate of 0.59 falls/person/year.
During the training period, no fall incident was reported; however, on the
six months follow-up, 17 of them reported a fall/falls, with a rate of 0.20
falls/person/year, which was 66.10 percent lower than the average fall
rate before the training. The assessments conducted immediately after
the end of training and on the six months follow-up suggested that the
scores of the BBS test, TUGT and the tests on comfortable gait para-
meters, i.e. gait speeds, cadence and step lengths improved compared
with those before the training at a statistically significant level with a
p<0.001.

Conclusion: Biweekly 30-minute BWSTT over a six weeks period
provided elderly persons with a history of falls or perceived impaired
balance a significant improvement in walking and balance ability and
a significant reduction in the fall rates at the end of the 12 training
sessions and at six months follow-up.

Keywords: fall, walking, balance, body weight supported treadmill
training, elderly persons
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Introduction

Performance of body systems, i.e. the cardiac and pulmo-
nary system, nervous system, as well as bone and muscular
system tends to decline."” Reduced muscular strength, body
flexibility and body endurance are example of factors that
contribute to impaired body balance among elderly persons®
which increase their risk of falls.®9 Some elderly persons are
more likely to experience a fall incident than others.®” For
example, those with a history of falls have a higher risk of
repeated falls.

Falls among elderly persons is a major public health issue.
Prevalence of falls is increasing in Thailand,® in parallel with
the increased proportion of elderly population.® This leads to
increased number of injuries, complications, disabilities, risks
of death and economic loss to the elderly, their family and
society.(?

Exercise to optimize body balance for fall prevention should
consist of training which improves muscular strength, body
coordination, movement and flexibility.""-*®) Different types of
exercise have been introduced as a tool for improving body
balance, e.g. walking, running, calisthenic type exercise,
Chinese boxing, yoga, Tai Chi and balance training with help
from specialized equipment. However, these types of exercise
proved to be effective in providing only a 30 percent reduction
in falls.(1419)

The rehabilitation of balance and walking ability by means
of body weight supported treadmill training (BWSTT) differs
from other balance training techniques. Such training method
could simultaneously address all major exercise need of elderly
persons with balance deficit such as, multi-directional dynamic
balance training in the context of walking, as well as functional
stretching, functional strength training and cardiopulmonary
training. It's high task specificity nature of balance training
and high repetition differentiate this training from other training
methods."®
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The BWSTT enables elderly persons to practice walking
and balancing without the fear of falling. This method is perhaps
more efficient than any other training method. A few years
ago, a research had conducted on the effects of the BWSTT
on walking and balance ability of community-dwelling elderly
persons.” It revealed that the BWSTT significantly increased
gait speeds and step lengths and more importantly, it reduced
the fall rate by over 90 percent. Such reduction of fall rates is
much higher than other well-known balance training methods.
However, there were some limitations to the scaling up of the
results. That is, it was inconvenient for most elderly participants
to visit the hospital to join the training. Therefore, the Samrong
Ruam Jai Foundation expanded the project into the community
level by hiring physiotherapists and providing necessary equip-
ment for operations at different community centers which were
accessible to a large number of elderly persons. This aimed to
rehabilitate walking and balance among elderly persons with
a history of falls or perceived impaired balance over the past
six months before they participated in the training. The second
project employed the same training method and data collection
technique as the earlier one. In 2017, this project received a
national model project award from the Department of Social
Development and Welfare, the Ministry of Social Development
and Human Security.

Due to the Foundation’s continuous operation and informa-
tion gathering, data on training and results of the rehabilitation
in a larger group of elderly persons become available. Thus,
the authors decided to retrospectively analyze the collected
data from this second project to confirm the effectiveness of
multidirectional and variable-speed BWSTT in the rehabilita-
tion of balance and walking ability among elderly persons with
impaired balance. The data could support this balance training
as an alternative for trunk balance rehabilitation among Thai
elderly persons at the national level.

Materials and Methods

Participants: Community-dwelling elderly persons

Inclusion criteria:

o Aged 60 years or over

e Having a history of falling over the past six months or
perceived impaired balance, e.g. the fear of falling

Exclusion criteria:

e Dementia or reduced awareness which results in the
inability to understand and cooperate in the training

o Painful conditions of joint, bone and muscular systems of
the lower limbs

o Unstable medical symptoms

o Inability to tolerate exercise even at a minor level equiva-
lent to safe comfortable gait speeds

Materials

The set of training device consisted of a body weight support
frame and a motorized treadmill (see Figure 1) with a minimum
speed of 0.2 km per hour, which suited training elderly persons
with impaired body balance. Participants wore a body harness
which was attached to the body weight support metal frame
via a vertical rope. No amount of weight support force is being
measured.

Formerly J Thai Rehabil Med

Interventions

1. Selecting elderly persons who were eligible based upon
the screening criteria and who gave consent to receive an
assessment on readiness for the training. All pre- and post-
treatment data collection was done by the same physiothera-
pist who supervised the training of each subjects.

2. Interviewing them about a history of falls (number of
falls) over the past six months.

3. Assessing their balance by using the Berg Balance
Scale (BBS).

4. Calculating their fall rate, whereby the fall rate equated
to the total number of falls of all elderly persons who had a fall
history over the past six months, multiplied by 2 and divided by
the number of elderly persons participating in the project.

5. Assessing their walking ability using the average
Timed Up and Go Test (TUGT) and the tests on comfortable gait
parameters, i.e. gait speeds, cadence and step lengths by calcu-
lating the parameter values through the following standard
procedures:

- Asking the participants to walk on a flat floor of a
building in a straight line; recorded the time and the number of
steps taken for a 10-m walk, in reference to the marks of the
timer start line and the timer stop line attached to the floor; and
asked them to stand to prepare for a 2.5 meters walking from
the timer start line and walking pass the timer stop line to stand
at the destination, which was 2.5 meters away from the timer
stop line. This aimed to measure the gait values with a constant
speed rate.

- Calculating the average gait speed in kilometers per
hour by dividing 36 by the time (in seconds) taken to take a
10-m walk.

- Calculating the average cadence (the number of steps
per minute) by dividing the number of steps by the time (in seconds)
taken to complete a 10-m walk and multiplied this by 60.

- Calculating the average step length (in centimeter) by
dividing 1,000 by the number of steps counted for a 10-m walk.

6. Training them in walking at the project site (free of
charge) twice a week for six weeks (altogether 12 training ses-
sions). The training program consisted of BWSTT, as shown
in Figure 1, alternating with sitting for a rest for a total of 30
minutes. The difficulty of the training was adjusted step by step.

Step 1: Walking forward at a comfortable speed while
touching the handrails to help with balancing.

Step 2: Walking forward with increasing and decreasing
gait speeds without touching handrails.

Step 3: Walking forward at a comfortable speed, alter-
nating with walking to the left and right while touching the hand-
rails to help with balancing.

Step 4: Walking forward, alternating with walking to the
left and right with increasing and decreasing gait speeds while
touching the handrails.

Step 5: Walking forward at a comfortable speed, alter-
nating with walking to the left and right and walking backward
while touching the handrails to help with balancing.

Step 6: Walking forward, alternating with walking to
the left and right and walking backward with increasing and
decreasing gait speeds without touching handrails.

Step 7: The same as step 6 and then undergo an in-
crease in treadmill movement without being given early warning,



or throw a ball to and receive a ball from a supervising physio-
therapist.

All of the participants had to start their trainings at the
step 1. During every training session, they had to wear the
body weight support all the time to boost their confidence and
prevent a fall during walking training. However, the body support
force was kept as low as possible and gradually reduced until
so that it reached 0 kilogram.

In the following steps, they were not allowed to use
body support force. When the supervising physiotherapist
determined the participants could maintain their balance during
their walk, they let them shift to the next step. Those who
showed better balance in the first training session could move
to the next steps quickly.

They were instructed not to do any extra balance training
other than this twice a week BWSTT under supervision of the
physiotherapist in the community centers.

7. Repeating the assessment of the effectiveness of the
rehabilitation based on the scores of the BBS, TUGT and
other tests immediately at the end of the six weeks training
period and again on a six months follow-up.

Statistical analysis

The data were analyzed using the Stata Program.

1. General data, the fall rate over the past six months, the
BBS score, TUGT score, gait speed, step length and cadence
were presented in the form of mean values, percentages and
standard deviations (SD).

2. Comparative data on the fall rate over the past six
months, the BBS score, TUGT score, gait speed, step length
and cadence before and after the training were analyzed by
using the paired t-test for normally distributed data and the
Wilcoxon Signed Ranks Test for abnormally distributed data.

This research underwent a consideration on ethics in
human research by the Medical Organization of Samrong Hospi-
tal, according to its Approval Letter, no. 2562/001.

Results

From May 2016 to February 2019, there were 233 elderly
persons who completed 12 training sessions, which consisted
of 38 males and 195 females with ages ranging from 60-93
years (mean 69.23 years, SD 6.91). One hundred and seventy-
seven of them had one or more chronic diseases — 47 with
diabetes, 102 with hypertension, 13 with heart disease, 90 with
dyslipidemia and 65 with other diseases, as presented in table 1.

A subject interview revealed that 46 of them (19.74 percent)
had a history of falls over the past six months before the project
enrollment (69 falls), with a fall rate of 0.59 falls/person/year;
233 were assessed immediately after the training was com-
pleted; and 188 underwent the six months follow-up.

During the six weeks training period, no fall incident
occurred. The assessment undertaken immediately after the
completion of the six weeks training revealed that 28 of them
(12.02 percent of all participants) had a history of falls over the
last six months before the project enrollment, with a fall rate of
0.24 falls/person/year, which decreased from that before the
training by 59.32 percent.

47-

Based upon the six months follow-up, 17 of them (9.04
percent of those who were followed-up) had a history of falls
over the past six months, with a fall rate of 0.20 falls/person/
year, which decreased from that before the training by 66.10
percent.

Tables 2 and 3 show improvements of the fall rates, the
BBS score, the TUGT score and the gait parameters, i.e. gait
speed, cadence and step length as a result of training. The
improvements reach statistically significant level with a p <0.001
in both comparisons, namely the before training versus imme-
diately after the training and before training versus six months
follow-up. Table 4 compares assessment results obtained
immediately after the training versus the results from the follow
up assessment at six months after the end of training. It shows
reduction of the BBS score and the tests on comfortable gait
parameters for a 10-m distance, i.e. gait speed, cadence and
step length, and increase of TUGT score, which reach statisti-
cally significant level with a p <0.001. There is no statistically
significant change of fall rate.

Because there were a lot of elderly persons who were in-
terested in the project, some of them had to wait for the training,
so they did not receive training immediately after the first
assessment. In such cases, they were reassessed before
they received the training to make sure that the values of gait
parameters and balance testing scores were updated as much
as possible.

Figure 1. Elderly persons with the body weight supported treadmill
training under physiotherapist supervision
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Table 1. Demographic data of all 233 participants

Basic information Number (%)
Gender
Male 38(16.31)
Female 195 (83.69)
Chronic diseases
No 56 (24.03)
Yes 177 (75.97)
DM 47 (20.17)
HT 102 (43.78)
Heart 13 (5.58)
DLP 90 (38.63)
Others* 65 (27.90)

“Varicose veins, allergies, asthma, osteoporosis, bone degeneration,
degenerative disc, knee osteoarthritis, gout, thyroid, acid reflux, glaucoma,
benign prostatic hypertrophy, stroke, brain tumor, frozen shoulder, and breast
cancer.

The participants started and finished the training at different
difficulty levels according to their balance ability levels, as
shown in table 5. There were 57 participants who started at
step 1; 58 at step 2; 18 at step 3; 94 at step 4; 3 at step 6; and
3 at step 7. Those who started at step 1 completed the training
at different steps, ranging from step 3 to step 7 and all of those
who started at other steps completed the training at step 7.

Discussion

The research findings revealed that the BWSTT for fall pre-
vention significantly improved the body balance and reduced
the fall rate of the participants at a statistically significant level.
This was consistent with the authors’ earlier study.'” The results
were also in line with some international studies, which found

that appropriate training could restore walking performance.('®
In this research, the participants’ fall rate was reduced by 66.10
percent, which was more effective than that of other training
methods which are reported in an extensive literature review.¥
For example, a group exercise and Tai Chi reduced the fall rate
by only approximately 30 percent. The reason for the difference
in their rehabilitative effectiveness may be the fact that the
BWSTT was not only multidirectional balance training in the
context of walking with high repetition but also changed gait
speed, with starting and stopping walking. It featured balance
training under external perturbation. In addition, while the parti-
cipants were walking, they were talked to and asked to do
another activity, e.g. receiving and throwing a ball, which was
dual tasking.

In this research, the fall rate was calculated by asking the
participants based on what they remembered; they were not
asked to make a fall record,® which might result in its reduced
reliability. However, the fall rate dropped significantly, by 66
percent and the body balance scores and the gait parameter
values increased. Thus, this convinced that the training really
provided a reduction in falls through a mechanism - improved
balance. It should be noted that the balance scores and gait
parameter values in this research were derived from data col-
lected by measurement methods that were commonly used
internationally and were recognized for its validity and reliabi-
lity.?%2) Besides, such improved balance and walking ability
after training were in line with the finding from previous study
employing similar training method, but in a hospital setting.("”

Some limitations of this research were the fact that it was a
pre-post comparative study without a control group and there
were some participants who did not undergo a six months follow-
up. Therefore, the future research such as a randomized

Table 2. Gait parameters and the scores of the balance tests of the participants before the training and immediately after the six weeks training (n=233)

Unit Before the training Immediately after the end p value
of the 6 weeks training

Past 6 months fall rate Fall/person/year 0.59 (1.49) 0.24 (1.04) <0.001*
BBS balance score Point 51.88 (3.96) 54.66 (2.64) <0.001*
TUGT score Second 11.56 (3.18) 9.89 (3.22) <0.001*
Conformable 10-m walking speed Kilometer/hour 3.62 (0.75) 4.31(0.92) <0.001*
Step length Centimeter 53.77 (7.94) 58.15 (8.67) <0.001*
Cadence Step/second 112.00 (13.84) 122.62 (14.67) <0.001*

BBS, Berg Balance Scale; TUGT, Timed Up and Go Test;
Mean (SD), *Calculated by using the Wilcoxon signed rank test

Table 3. Values of gait parameters and scores of the balance tests of the participants before the training and on the six months follow-up (n=188)

Unit Before the training 6 months follow-up p value
Past 6 months fall rate Fall/person/year 0.32 (0.70) 0.20 (0.67) <0.001*
BBS balance score Point 52.26 (3.49) 54.45 (3.27) <0.001*
TUGT score Second 11.10 (2.68) 9.77 (2.12) <0.001*
Conformable 10-m walking speed Kilometer/hour 3.70 (0.70) 4.29 (0.67) <0.001*
Step length Centimeter 54.61 (7.46) 58.53 (6.71) <0.001*
Cadence Step/second 112.78 (13.55) 122.07 (11.34) <0.001*

BBS, Berg Balance Scale; TUGT, Timed Up and Go Test
Mean (SD), * Calculated by using the Wilcoxon signed rank test and **the paired
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Table 4. Gait parameters and the scores of the balance tests of the participants immediately after the six weeks training and the six months follow-up

(n=188)
Unit Immediately after the end 6 months follow-up p value
of the 6 weeks training
Past 6 months fall rate Fall/person/year 0.25(1.12) 0.20 (0.67) 0.864"
BBS balance score Point 54.95 (2.32) 54.45 (3.27) <0.001*
TUGT score Second 9.33 (2.62) 9.77 (2.12) <0.001*
Conformable 10-m walking speed Kilometer/hour 4.45(0.81) 4.29 (0.67) <0.001*
Step length Centimeter 59.36 (7.72) 58.53 (6.71) <0.001*
Cadence Step/second 124.56 (13.47) 122.07 (11.34) 0.001*
Mean (SD); BBS, Berg Balance Scale;TUGT, Timed Up and Go test
*Calculated by using the Wilcoxon signed rank test
Table 5. Training difficulty levels at the start and at the end of the training (n=233)
Levels of difficulty Levels of difficulty Increase in Number of participants Percentage
at the start of the training at the end of the training the levels of difficulty
1 3 2 2 0.86
1 4 3 1 043
1 5 4 6 2.58
1 6 5 1 0.43
1 7 6 47 20.16
2 7 5 58 24.89
3 7 4 18 7.73
4 7 3 94 40.34
6 7 1 3 1.29
7 7 0 3 1.29

controlled trial and a comparison between a trained group and
a non-trained control group or a control group which undergoes
other types of rehabilitation, should be conducted. Physio-
therapist routinely monitor vital signs of all participants before
and after each training sessions and has reported no serious
adverse events during any training sessions such as falling,
heart attack, syncope etc. But since no formal attempt were
made to monitor and record adverse events, future study will
be needed on safety could be worthwhile.

In this research, an interesting observation was that the
participants who started at the step 1 finished their 12-session
training at the step 3 up to the step 7, but all of those equipped
with good walking and balance performance from the begin-
ning (those who started at the step 2 or higher) finished the
training at the step 7. The authors believe that this might result
from the fact that those with serious balance impairment might
have lower potential for walking and balance rehabilitation, or
needed more time for training before they could reach a full
recovery compared to those with minor balance impairment. If
this assumption is true, in the future, participants with severe
balance impairment should be trained more than six weeks in
order to fully reduce their fall rate.

In this study, only 188 participants were contactable for the
six months follow up assessment. For this reason, the number
of participants and average outcome parameters are different
between table 2, 3 and 4. It is possible that a significant portion
of the participants lost in follow-up might have sustained a fall
during the period and/or have deteriorated in their balance ability.
Further study should incorporate this concern in the study

-49-

design. According to experience of the authors, loss of balance
ability after discontinuation of training program is very small in
the first six months and becomes more pronounce afterwards,
unless one has active neurological or musculoskeletal condi-
tions. Furthermore, there should be a study on how long the
training effectiveness would last after the training is completed
and/or on the effects of walking training to improve the body
balance and walking ability in the long run, or if long-term low
repetition-training will be worthwhile by means of a health
economic cost-effectiveness analysis. This will be beneficial
for the consideration of scaling up the results in the future.
In addition, a comparative study on the effects of the balance
rehabilitation and fall prevention in elderly persons with different
balance scores on health economics should be conducted in
the future.

In conclusion, a biweekly 30-minute BWSTT over a six
weeks period conducted by a trained physiotherapist at a local
health and rehabilitation facility in community improved balance
and walking ability and reduced fall rates among elderly per-
sons with a history of falls or perceived impaired balance.

Acknowledgement

We would like to thank the Department of Research and
Technology Assessment, Lerdsin Hospital, for providing advice
on how to use statistics in research.

ASEAN J Rehabil Med. 2019; 29(2)



Disclosure

Parit Wongphaet is the managing director of Tmgi.co.ltd

which manufactures and sells the bodyweight support frame
and harness used in this research. The treatment method is
not proprietary.

References

1.

Singh M. Physical fitness and exercise. In: Pathy MSJ, Sinclair A,
Morley JE, editors. Principles and practice of geriatric medicine,
4" ed. West Sussex: John Wiley & Sons, 2006. p. 123-40.
Tideiksaar R. Falls. In: Bonder BR, Bello-Hass VD, editors. Func-
tional performance in older adults. 3¢ ed. Philadephia: Davis,
2009. p. 193-214.

World Health Organization. WHO global report on falls prevention
in older age. Geneva: WHO Press, 2007.

Shumway-Cook A, Gruber W, Baldwin M, Liao S. The effect of
multidimensional exercises on balance, mobility, and fall risk in
community-dwelling older adults. Phys Ther. 1997;77:46-57.
Aekplakorn W. Thai national health examination survey, NHES IV,
2008-2009. Nonthaburi: National Health Examination Survey Of-
fice. Health Systems Research Institute, 2010.
Sophonratanapokin B, Sawangdee Y, Soonthorndhada K. Effect
of the living environment on falls among the elderly in Thailand.
Southeast Asian J Trop Med Public Health. 2012;43:1537-47.
Thiamwong L, Thamarpirat J, Maneesriwongul W, Jitapunkul S.
Thai falls risk assessment test (Thai-FRAT) developed for com-
munity-dwelling Thai elderly. J Med Assoc Thai. 2008;91:1823-31.
Kannus P, Niemi S, Palvanen M, Parkkari J. Continuously increas-
ing number and incidence of fall-induced, fracture-associated,
spinal cord injuries in elderly persons. Arch Intern Med. 2000;160:
2145-9.

Prachuabmoh V, Siribun S. The Thai elderly population. In: Chu-
haras S, editor. Situation of the Thai elderly 2010. Bangkok: TQP.
2012. p. 15-28.

Kannus P, Parkkari J, Koskinen S, Niemi S, Palvanen M, Jarvinen
M, et al. Fall-induced injuries and deaths among older adults.
JAMA. 1999;281:1895-9.

Formerly J Thai Rehabil Med

-50-

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kim KI, Jung HK, Kim CO, Kim SK, Cho HH, Kim DY, et al. Evi-
dence-based guideline for fall prevention in Korea. Korean J Intern
Med. 2017;32:199-210.

Yamazaki Y, Cullen TH, Yontz V. Insights about fall prevention of
older adults in the state of Hawai'i. Hawaii J Med Public Health.
2017;76:3-8.

Rao SS. Prevention of falls in older patients. Am Fam Physician.
2005;72:81-88.

Gillespie LD, Robertson MC, Gillespie WJ, Sherrington C, Gates
S, Clemson LM, et al. Interventions for preventing falls in older
people living in the community. Cochrane Database Syst Rev.
2012;9:CD007146.

Cameron ID, Gillespie LD, Robertson MC, Murray GR, Hill KD,
Cumming RG, et al. Interventions for preventing falls in older peo-
ple in care facilities and hospitals. Cochrane Database Syst Rev.
2012;12:CD005465.

Grabiner MD, Bareither ML, Gatts S, Marone J, Troy KL. Task-
specific training reduces trip-related fall risk in women. Med Sci
Sports Exerc. 2012;44:2410-4.

Wongphaet P, Watchareeudomkarn W. Effect of partial body
weight support treadmill training on improvement of walking and
balance in elderly community-dwellers. J Thai Rehabil Med. 2016;
26:19-23.

Owings TM, Pavol MJ, Grabiner MD. Mechanisms of failed re-
covery following postural perturbations on a motorized treadmill
mimic those associated with an actual forward trip. Clin Biomech.
2001;16:813-9.

Hannan MT, Gagnon MM, Aneja J, Jones RN, Cupples LA, Lipsitz
LA, et al. Optimizing the tracking of falls in studies of older par-
ticipants: comparison of quarterly telephone recall with monthly
falls calendars in the MOBILIZE Boston study. Am J Epidemiol.
2010;171:1031-36.

Wang CY, Hsieh CL, Olson SL, Wang CH, Sheu CF, Liang CC.
Psychometric properties of the Berg balance scale in a commu-
nity-dwelling elderly resident population in Taiwan. J Formos Med
Assoc. 2006;105:992-1000.

21. Barry E, Galvin R, Keogh C, Horgan F, Fahey T. Is the Timed Up

and Go test a useful predictor of risk of falls in community dwelling
older adults: a systematic review and meta- analysis. BMC Geriat-
rics. 2014;14:1-14.



Original Article

Factors associated with Hydronephrosis and Vesicoureteral Reflux in
Spinal Cord Injured Patients

Suksathien R," Ingkasuthi K' and Bumrungna S°

‘Department of Rehabilitation Medicine, “Department of Radiology, Maharat Nakhon Ratchasima Hospital,
Nakhon Ratchasima, Thailand

ABSTRACT

Objectives: To investigate factors associated with hydronephrosis
and vesicoureteral reflux (VUR) indicating upper urinary tract deteriora-
tion in spinal cord injured (SCI) patients.

Setting: Maharat Nakhon Ratchasima Hospital.

Study design: Retrospective study.

Subjects: SCI patients admitted at Rehabilitation ward between
August 2008 and July 2018.

Methods: Medical records of the subjects were reviewed retrospec-
tively. General demographic, urological and imaging data including hy-
dronephrosis, VUR and bladder deformity were reviewed. Associations
between all variables and hydronephrosis/VUR were identified.
Results: Of 278 patients, 30.2% had hydronephrosis and 24% had
VUR. The most common bladder management was indwelling cathe-
terization (66.5%) followed by triggered reflex voiding and incontinence
(16.5%), voluntary voiding and continence (10%), combined voiding
with clean intermittent catheterization (CIC) (4%), and CIC alone (2.9%).
Bivariate analysis showed that age at onset, completeness of lesion,
time interval from onset of injury, bladder management, antimuscarinic
medication used, detrusor hyperreflexia, poor bladder compliance, small
bladder volume, detrusor pressure (Pdet) > 40 mmHg and high grade
bladder deformity were significantly associated with hydronephrosis and
VUR. Five variables correlated with hydronephrosis/VUR were triggered
reflex voiding with incontinence, indwelling catheterization, anticholin-
ergic medication, high grade bladder deformity and time interval from
onset of injury with adjusted odds ratios (95%Cl) of 8.90 (2.50, 31.62),
7.23 (2.22, 23.59), 2.00 (1.11, 3.70), 1.82 (1.01, 3.30) and 1.01 (1.00,
1.02) respectively in multivariate analysis.

Conclusion: Triggered reflex voiding with incontinence and indwell-
ing catheter were a strong predictor of hydronephrosis and/or vesi-
couretheral reflux whereas other factors such as taking antimuscarinic
medication, high grade bladder deformity and time interval from onset
of injury could be a less predictive factor in patients with spinal cord
injury. Therefore, trigger reflex voiding and long-term indwelling cath-
eter should not be recommended, and thus, those using such bladder
emptying techniques should be closely monitored with regular urological
check-up to early detection of upper urinary tract deterioration.

Keywords: spinal cord injury, vesico-ureteral reflux, hydronephrosis,
urodynamics, neurogenic lower urinary tract dysfunction
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Introduction

Neurogenic lower urinary tract dysfunction (NLUTD) is
a common impairment in spinal cord injured (SCI) patients
leading to many serious complications such as urinary tract
infection (UTI), renal calculi, vesicoureteral reflux (VUR) and
hydronephrosis. Hydronephrosis and VUR cause renal dete-
rioration which is one of the most common causes of death in
SCI patients. Several studies investigated the risk factors of
renal deterioration in patients after SCI™® and spina bifida®?.
Many physicians and nurses recommended trigger reflex voiding
without urodynamic data and long-term complications were
commonly found. The objective of this study was to investigate
factors associated with hydronephrosis and VUR which might
be useful for the prediction of renal deterioration in spinal cord
injured patients.

Materials and Methods

Electronic medical records and imaging results of all
patients with SCI admitted at the Rehabilitation ward, Maharat
Nakhon Ratchasima Hospital between August 2008 and July
2018 for urological check-up were reviewed retrospectively.
The data from each check-up were divided into 3 parts: general
demographic, urological and imaging data.

The general demography including gender, age at onset,
level of injury, completeness and cause of SCI, time interval
from onset to urological evaluation and ambulatory level were
recorded. A previous study) stated that injury at T10-L2, where
the sympathetic intermediolateral nuclei that mediate sphincter
relaxation during voiding are located, is associated with the
highest incidence of VUR.® The authors categorized level of
SCl into 3 groups: cervical to thoracic 9, thoracic 10 to lumbar
22 and lumbar 3 to sacral. The ambulatory level was classified
into ambulatory (score of 3 or greater) and non ambulatory
(score less than 3) according to mobility for moderate distance
subscale of Spinal Cord Independence Measure version I11.®

The urological data, including type of bladder manage-
ment: indwelling catheterization, clean intermittent catheteriza-
tion (CIC), voluntary voiding with continence, triggered reflex
voiding with incontinence and voiding with CIC; antimuscarinic
medication used and dosage, a history of UTI and upper tract
caleuli (renal and ureteric calculi) were reviewed. Urodynamic
test or cystometry were performed in some patients. The para-
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meters such as detrusor overactivity, bladder compliance, maxi-
mum cystometric capacity and detrusor pressure were recorded.
Bladder compliance was defined by dividing the change in volume
by the change in detrusor pressure, where <20 mL/cmH,0 in-
dicated low compliance.® Bladder capacity less than 250 mL('?
was identified as small bladder capacity. Detrusor pressure
more than 40 cmH,0 during filling phase defined as high detru-
sor pressure (Pdet >40).67

Theimaging dataincluding hydronephrosis, VUR and bladder
deformity were assessed by radiologists. Hydronephrosis was
detected from ultrasonography or IVP whereas VUR was de-
tected from voiding cystourethrography (VCUG) or cystography.
All patients with both hydronephrosis and VUR were included.
Those with only a single imaging data were excluded. Bladder
deformity was evaluated by a radiologist, and classified into 4
grades (grade 0 to 3) according to Ogawa T.M" For statistical
analysis, bladder deformity was grouped into low (grade 0-1)
and high grade (grade 2-3) deformity. Hydronephrosis and VUR
were selected as an indication of renal deterioration.

To be noted, there was more than one annual urological
check-up in most of the patients, there were different data from
every check-up. Only one data set was selected for analysis
with the same criteria. Because the objective of this study was
to investigate factors associated with hydronephrosis and VUR,
the authors chose the data from first time detected hydrone-
phrosis or VUR whereas the complete or the latest data were
selected for those with negative results.

Statistical analyses were studied using Student's t-test,
Fisher’s exact test and Mann-Whitney U test. Variables with p
<0.25 bivariate evidence of association with hydronephrosis/
VUR were then evaluated using backward stepwise logistic
regression and area under curve. p< 0.05 was considered to
indicate significance. The odds ratio (OR) shows the magnitude
of association between variables and hydronephrosis or VUR.
Because some patients did not have urodynamics data, 2 models
of multivariate analysis were investigated: model A excluded
the urodynamics data whereas model B included the urody-
namics data.

Remark: The present study was approved by the Ethics Com-
mittee of Maharat Nakhon Ratchasima Hospital (No.114/2018).

Results

Three hundred and twenty-eight SCI patients with 856
ultrasonographs, 682 cystograms or VCUG and 148 urody-
namic studies were evaluated. After selection according to the
criteria, 278 patients were included in this study. The clinical
characteristics of the studied population are shown in Table 1.
The mean age at onset of injury was 40.7 years (range, 3-78).
Seventy-nine percent were males. Forty-five percent of the
patients had SCI at cervical to T9, 41% T10 to L2 and 14% L3
to sacral level. Half of them had complete lesion, and 73% of
injuries were caused by trauma. There were 31% who could
walk for a moderate distance.

There were 5 types of bladder management in this popula-
tion. The most common bladder management was indwelling
catheterization (66.5%) followed by triggered reflex voiding
with incontinence (16.5%), voluntary voiding with continence
(10%), voiding with CIC (4%) and CIC (2.9%). Antimuscarinics
were prescribed to 34.5% of the patients and Oxybutynin was
the most prescribed medication in this study. Of 278 patients,
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104 (37.4%) had urodynamic/cystometry results. Just over half
of this group (52.9%) had detrusor overactivity, 61.5% had low
bladder compliance, 40.4% had Pdet >40 and 14.39% had small
bladder capacity (<250 mL).

Hydronephrosis and VUR were found in 84 (30%) and
63 (24%) patients. When categorizing bladder deformity into
2 groups, there were 40% and 60% with high and low grade
deformity. Twenty-seven percent had a history of UTI. Seven
patients (2.52%) had upper tract calculi.

Bivariate associations between variables and hydronephro-
sis/VUR are shown in Table 2. Age at onset, completeness of
lesion, time interval from onset of injury, bladder management,
antimuscarinic medication, detrusor overactivity, low bladder
compliance, cystometric capacity, Pdet >40 and high grade
bladder deformity showed a significant association with hydro-
nephrosis/VUR.

Unadjusted and adjusted odds ratio of hydronephrosis/VUR
are shown in Table 3. Because of low numbers for urodynamic
data (104 patients or 37.4%), 2 models of multivariate analysis
were investigated. Model A (n=174) excluded the urodynamic/
cystometric data whereas model B (n=104) included the urody-
namic/cystometric data. Five variables correlated with hydrone-
phrosis/VUR were triggered reflex voiding with incontinence, in-
dwelling catheterization, taking antimuscarinic medication, high
grade bladder deformity and time interval from onset of injury
with adjusted odds ratios of 8.9 (2.5, 31.62), 7.23 (2.22, 23.59),
2(1.11,3.7),1.82 (1.01, 3.3) and 1.01 (1, 1.02) respectively in
model A (Pseudo R2=11.05%). Three variables correlated with
hydronephrosis/VUR were triggered reflex voiding with incon-
tinence, high grade bladder deformity and time interval from
onset of injury with adjusted odds ratios of 17.49 (1.03, 296.14),
418 (1.12, 15.60) and 1.02 (1.00, 1.03) respectively in model B
(Pseudo R2=26.66%).

Discussion

Neurogenic lower urinary tract dysfunction (NLUTD) is a
common impairment in SCI patients and leads to upper urinary
tract (UUT) deterioration. In the present study, hydronephrosis
and/or VUR (hydronephrosis/VUR) were used as indicators for
UUT deterioration and considered general demographic and
urological data such as bladder management, antimuscarinic

Table 1. Clinical characteristics of the stuided population (n=278)

Characteristics
Mean age at onset (year)' 40.7 (16.4)
Gender: male, n (%) 219 (78.8)
Level of spinal cord injury?
Cervical - T9 125 (45)
T10-L2 115 (41.4)
L3 - Sacral 38 (13.7)
Cause of spinal cord injury: Trauma? 204 (73.4)
Complete lesion? 140 (50.4)
Ambulatory level: ambulatory? 86 (30.9)
Hydronephrosis? 84 (30.2)
Vesicoureteral reflux (VUR)? 63 (24.0)
Time interval from onset of injury (month)? 5 (37, 1-265)

T, thoracic; L, lumbar
"Mean (SD), 2number (%), and *median (IQR, range)



Table 2. Bivariate associations with hydronephrosis/VUR

Hydronephrosis/VUR (-) Hydronephrosis/VUR (+)

Factors (n=152) (n=126) p value
Age at onset (years)' 42.8 (15.8) 38.2 (16.9) 0.021*
Gender?
Female 38 (25) 21 (16) 0.106
Male 114 (75) 105 (83.3)
Level of spinal cord injury?
Cervical - T9 72 (47.4) 53 (42.1) 0.659
T10-1L2 61(40.1) 54 (42.9)
L3 - Sacral 19 (12.5) 19 (15.1)
Cause of spinal cord injury?
Non-trauma 42 (27.6) 32(25.4) 0.685
Trauma 110 (72.4) 94 (74.6)
Completeness of lesion?
Incomplete 87 (57.2) 51 (40.5) 0.006*
Complete 65 (42.8) 75 (59.5)
Ambulatory?
Yes 51(33.6) 35(27.8) 0.362
No 101 (66.5) 91(72.2)
Time interval from onset of injury (months)? 32 (4) 52 (9) 0.002*
Bladder management?
Indwelling catheterization 98 (64.5) 87 (69.1) 0.006*
CIC 4 (2.6) 4(3.2)
Void with CIC 8(5.3) 3(24)
Triggered reflex voiding with incontinence 19 (12.5) 27 (21.4)
Voluntary voiding with continence 23 (15.1) 5(4)
Antimuscarinic medication?
Yes 39 (25.7) 57 (45.2) 0.001*
No 113 (74.3) 69 (54.8)
Dosage of Oxybutynin' 10.26 (1) 12.63 (1) 0.11
UTRR
Yes 39 (25.7) 36 (28.6) 0.590
No 113 (74.3) 90 (71.4)
Upper tract calculi?
Yes 5(3.3) 2 (1.6) 0.462
No 147 (96.7) 124 (98.4)
Bladder deformity grading?
Low grade (grade 0-1) 91 (65.5) 60 (52.6) 0.040*
High grade (grade 2-3) 48 (34.5) 54 (47 .4)
Detrusor hyperreflexia (n=104)
Yes 12 (32.4) 43 (64.2) 0.002*
No 25 (67.6) 24 (35.8)
Low bladder compliance? (n=104)
Yes 15 (40.5) 49 (73.1) 0.002*
No 22 (59.5) 18 (26.9)
Cystometric capacity (n=104)
<250 mL 9 (24.3) 31(46.3) 0.036*
> 250 mL 28 (75.7) 36 (53.7)
Pdet = 40 cmH,0? (n=104)
Yes 8 (21.6) 34 (50.8) 0.006*
No 29 (78.4) 33 (49.3)

T, thoracic; L, lumbar; CIC, clean intermittent catheterization; VUR, vesicoureteral reflux; UTI, urinary tract infection
Mean (SD), 2number (%), and *median (IQRY); *statistical significance
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Table 3. Unadjusted and adjusted odds ratios of hydronephrosis/VUR

Factors

Unadjusted odds ratio

(95% Cl)

Adjusted odds ratio (95%Cl)
of model A (n=174)

Adjusted odds ratio (95%Cl)
of model B (n=104)

Age at onset

<20 years

20-40 years

> 40 years (reference)
Level of spinal cord injury

Cervical - T9

T10-L2

L3 - Sacral (reference)
Complete lesion
Non-ambulatory

Time interval from onset of injury (months)

Bladder management:
Indwelling catheterization
CIC
Void + CIC

Triggered reflex voiding with incontinence
Voluntary voiding with continence (reference)

Antimuscarinic medication
uTl

High grade bladder deformity
Detrusor overactivity

Low bladder compliance
Bladder volume < 250 mL
Pdet 2 40 cmH,0

2.53 (1.19, 5.40)
1.15(0.69, 1.93)
1

0.74 (0.36, 1.52)
0.89 (0.42, 1.84)
1
1.97 (1.22, 3.18)
1.31(0.78, 2.20)
1.01 (1.00, 1.02)

4.08 (149, 11.20)
4.60 (0.85, 24.93)
1.72(0.33,8.91)
6.54 (2.11, 20.26)
1
2.38 (1.45, 4.00)
1.16 (0.68, 1.97)
1.71(1.03, 2.83)
3.73 (1.59, 8.74)
3.99 (1.71, 9.34)
2.68 (1.10, 6.53)
3.73 (1.49, 9.35)

1.01(1.00, 1.02)*
7.23 (2.2, 23.59)*
3.14 (0.49, 20.10)
177 (0.30, 10.53)
8.90 (2.50, 31.62)*
2,00 (1.11, 3.70)*

1.82 (1.01, 3.30)*

1.02 (1.00, 1.03)

7.77(0.80, 75.11)

1.15 (0.06, 21.54)

3.9(0.23, 65.32)
17.49 (1.03, 296.14)*

1.22(0.35, 4.19)

4.18(1.12, 15.60)*
2.95(0.53, 16.29)
3.53 (0.56, 22.22)
0.63 (0.13, 2.98)
0.71(0.10, 5.01)

Model A, without urodynamic/cystometric data; model B, with urodynamic/cystometric data
T, thoracic; L, lumbar; CIC, clean intermittent catheterization; UTI, urinary tract infection; Pdet, detrusor pressure

*Statistical significance at p<0.05

medication, a history of UTI, abnormal urodynamic findings and
bladder deformity as potential risk factors for hydronephrosis/
VUR. From the results, there were 5 variables correlated with
hydronephrosis/VUR: triggered reflex voiding with incontinence,
indwelling catheterization, antimuscarinic medication, high
grade bladder deformity and time interval from onset of injury.
Type of bladder management was the most important factor
associated with UUT deterioration. Many studies demonstrated
that indwelling catheterization was associated with urinary tract
complications such as UTI,"? low creatinine clearance,® pro-
teinuria,® VUR,®' hydronephrosis,®™ and renal calculi.
Consistent with our study, we found that indwelling catheteriza-
tion was the second most important risk factor associated with
UUT deterioration in model A with the odds ratio of 7.23. In our
service, indwelling catheterization remains the most common
form of bladder management in our patients (66.5%). According
to a study of quality of life (QoL) of SCI patients done in Thai-
land, Pongboriboon P et al. reported no difference in QoL
between those using indwelling catheter and those using CIC;
and the only reason of choosing indwelling catheter was con-
venience.™ On the other hand, CIC was the bladder emptying
method that had the lowest complications,"#® but it has been
the least popular bladder management in our setting (2.9%).
There are many factors affecting CIC in SCI patients‘'™9 such
as incontinence between catheterization, autonomic dysreflex-
ia, poor hand function or obesity interfering with the ability to
catheterize, patients’ knowledge and attitude, and environmen-
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tal barriers.

Trigger reflex voiding or urinary incontinence was the method
that is most controversial. According to a review of conserva-
tive bladder management in SCI, trigger reflex voiding is not
recommended as it is unphysiologic, causes detrusor-sphincter
dyssynergia; and few patients had a balanced voiding with
post-void residue less than 100 mL or less than 25% of bladder
volume; if used, neuropathic patients should be closely observed
and monitored with urodynamic test; and nowadays trigger re-
flex voiding has been replaced with antimuscarinics and CIC.%
On the contrary, Ma Y et al. found that urinary incontinence with
detrusor overactivity were protective factors for hydronephrosis
in spina bifida.” DeLair SM et al. and Yildiz N et al. showed
that urinary incontinence was not a significant risk factor for
upper urinary tract complications®"? whereas Gao Y et al.
found that condom catheter with reflex voiding was closely
related to upper urinary tract complication, consistent with
the present study." In this study, triggered reflex voiding with
incontinence was the most important risk factor associated with
hydronephrosis/VUR from both models of multivariate analy-
sis with the odds ratio of 8.9 in model A and 17.49 in model B.
Unfortunately, this bladder emtpying technique was the second
most popular in our patients (16.5%).

Antimuscarinic treatment has been widely used for SCI
patients with neurogenic detrusor overactivity (NDO). It de-
creases involuntary detrusor contraction,® increases bladder
capacity,®and compliance® and lessens occurrence of hydro-



nephrosis,® Vaidyanathan S et al. reported that SCI patients,
who did not receive antimuscarinic drugs to reduce intravesical
pressure, were at high risk for developing reflux nephropathy.®
The clinical practice guideline 2006 recommended the use of
such medication in those with suprasacral lesion, doing CIC and
having urine leakage between catheterization, and also in those
having long-term use of indwelling catheter.?® Surprisingly, the
results for taking antimuscarinics in this study were not consist-
ent with the previous studies.’5?% Those taking such medica-
tion had a higher risk of hydronephrosis/VUR with an odds ratio
of 2. In our opinion it was a coincidence and due to the criteria
for data collection. The data set that was included in this retro-
spective study might not be the first time that such urological
abnormalities were detected, and such medications were pre-
scribed because of abnormal urological findings during previous
visits.

Bladder trabeculation and deformity of bladder shape were
classified into 4 grades from cystography by Ogawa T.(") Previ-
ous studies reported that trabeculation and deformity of bladder
were associated with upper urinary tract deterioration (hydrone-
phrosis/VUR).(" Consistent with the present study, high grade
bladder deformity was a predictive factor for hydronephrosis/
VUR in both models with an odds ratio of 1.82 in model A and
4.18 in model B.

Time interval from onset of injury is one factor correlated
with hydronephrosis/VUR in this study with an odds ratio around
1 in both models of multivariate studies. Previous studies
showed that injury duration was associated with complications
and probability of indwelling catheterization.("""9  Shin JC et
al. demonstrated that time interval from injury and time interval
between injury and rehabilitative treatment were significantly
longer in low bladder compliance patients compared with
normal compliance group which may be correlated with inappro-
priate bladder management before admission.® Interestingly,
unfavorable urodynamic parameters were detected very early
within the first 40 days after SCI.?" Therefore an early and
appropriate bladder management was suggested in SCI pa-
tients to prevent upper urinary tract deterioration.

Many variables that showed a significant association with
hydronephrosis/VUR in bivariate analysis but not in multivariate
analysis such as age at onset, completeness of lesion, detrusor
overactivity, low bladder compliance, small bladder volume, and
Pdet >40 cmH,O. Lower age at onset may be accompanied
with time interval from onset of injury which has been discussed
before. Moreover, when VUR is present, it lowers intravesical
pressure; and this might be one reason why Pdet >40 cmH,0
was not associated with hydronephrosis/VUR in this study.

Severity of SCI was an important clinical evaluation in pre-
dicting functional outcomes. However, the correlation between
severity of injury and upper urinary tract deterioration in NLUTD
had conflicting results. Devivo MJ et al. studied the risk of re-
nal calculi in SCI patients and found that complete lesion was
a factor associated with renal calculi® whereas other studies
showed that the severity of lesion failed to determine the blad-
der type and urological complications.(®? Similarly, we found
that complete and incomplete lesions were not associated with
hydronephrosis/VUR in multivariate analysis. However, whether
lesions are complete or incomplete, every SCI with NLUTD
should have a regular urological check-up to early detect UUT
deterioration.®)

Many physicians usually consider that those having an in-
complete SCI and being able to walk independently could void
normally or nearly normal. They were rarely considered to have
unfavorable urodynamics or complications, implying that urolo-
gical evaluation would not be necessary. But Bellucci CHS et al.
reported that ambulatory and nonambulatory SCI patients have
similar risk of unfavorable urodynamics.®® This is consistent
with the present study, which did not show a significant asso-
ciation between ambulatory level and hydronephrosis/VUR. The
same assessment was recommended in all SCI patients inde-
pendent of the ability to walk.C?

Detrusor overactivity, low bladder compliance, small bladder
volume and Pdet >40 cmH,0 were the urodynamic parame-
ters detected in 55 (52.88%), 64 (61.54%), 40 (38.46%) and 42
(40.38%) patients respectively. Because of the low numbers of
urodynamic data, the correlation analysis failed to demonstrate
that these urodynamic parameters were the predictors of UUT
deterioration in this study. However, many other studies have
shown detrusor overactivity and bladder compliance associated
with UUT deterioration, 87332 whether in suprasacral or sacral
lesions. There were 3 possible mechanisms for development
of a low compliance bladder proposed by the previous studies.
Firstly, changes to passive properties of the bladder wall from
fibrosis may be caused by prolonged infection.®® Secondly, the
denervated muscles changed into increased collagen fibers,
and increased thickness and stiffness of smooth muscle.®¥
Lastly, hypertrophy of the detrusor muscle induced nerve and
muscle cells to be hyperactive.® In sacral and subsacral
lesions, changes to passive properties of the detrusor muscle
were believed to be the main etiology of low bladder compli-
ance® and lead to hydronephrosis/VUR.

Level of SCI may be another factor associated with renal
deterioration2"31 byt the details are still controversial. Hu
HZ et al. stated that injury at T10-L2, where the sympathetic
intermediolateral nuclei that mediate sphincter relaxation during
voiding are located, is associated with the highest incidence of
VUR® whereas cervical and lumbosacral lesions showed con-
tradictory results. Gao Y et al."? and DeVivo MJ et al.?® reported
that cervical level lesions had the highest risk of complications
but Zhang Z et al. demonstrated that the lumbosacral level had
the highest risk.(" Patients with lumbosacral lesions were pre-
sumed to have a higher incidence of low bladder compliance
according to previous studies,“?) although some studies did not
find a correlation between level of injury and UUT complica-
tions.31218) |n the present study, the association between level of
injury and hydronephrosis/VUR was not found in both bivariate
and multivariate analyses. The pathology of NLUTD in SCI
patients was classified into suprasacral and sacral lesions. Su-
prasacral lesions were associated with detrusor overactivity so
called neurogenic detrusor overactivity (NDO) and detrusor-
sphincter dyssynergia (DSD) in 94.9%%9 which led to hydro-
nephrosis/VUR. In sacral lesions, the cause of hydronephrosis/
VUR may be due to low bladder compliance following recurrent
bladder overdistension and UTI.

As mentioned-above, there were some limitations of this
study. Firstly, this study was retrospective and the collected data
might be inadequate. Secondly, less than 40% of the patients
had urodynamic results, making correlation analysis between
urodynamic parameters and upper UUT unreliable. Thirdly,
urological check-up protocols might not be the same in every
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SCI patient, and it might be influenced by data selection and
analyses. However, the criteria for data selection were clarified
and have been used in all patients to diminish these problems.
Forthly, due to a retrospective study, it was difficult to make a
strong conclusion whether some associated factors found in this
study were really a cause of UUT deterioration, not an effect of
such deterioration. Lastly, radiological abnormalities concerned
in this study reflected only anatomical deterioration of the UUT,
but not renal function deterioration which has been a major
cause of death among patients with chronic SCI.¢5%)

In conclusion, triggered reflex voiding with incontinence and
indwelling catheterization could be two main predictive factors
of hydronephrosis and/or vesico-ureteral reflux in patients with
spinal cord injury and neurogenic lower urinary tract dysfunc-
tion regardless of level or severity of the lesion. Antimuscarinic
medication and high grade bladder deformity could be counted
as an associated factor with such deterioration. Early and
appropriate bladder management is suggested in spinal cord
injured patients to prevent upper urinary tract deterioration.
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Original Article

Effects of Inspiratory Muscle Training on Hand and Mobility Functions in
Subacute Stroke

Nisa WF, Prananta MS and Arisanti F
Physical Medicine and Rehabilitation Department, Faculty of Medicine, Padjadjaran University,

Hasan Sadikin General Hospital, Bandung, Indonesia

ABSTRACT

Objectives: To study the effects of inspiratory muscle training (IMT)
on peripheral muscle functions in subacute stroke patients.

Setting: Clinics of Neurology and Physical Medicine and Rehabilita-
tion at Hasan Sadikin General Hospital, Bandung.

Study design: Double blinded clinical trial.

Subjects: Consecutive sampling of 32 subacute stroke patients were
recruited into the study and 31 completed the study.

Methods: Participants were divided into two groups of an interven-
tion (n=15) and a control (n=16). Both groups received a conventional
exercise and ambulatory program. The intervention group performed
an 8-week home-based IMT program with intensity of 40% of Pl-max
(maximal inspiratory pressure) whereas the control group performed
IMT program with intensity of 10% of Pl-max. Primary outcomes indicating
peripheral muscle functions were grip strength of the paretic side as-
sessed with a hand grip dynamometer and mobility function assessed
with a sit-to-stand test. Secondary outcome was inspiratory muscle
strength measured as Pl-max. Outcome measurements were done
before and after the intervention ended.

Results: After 8 weeks the grip strength of the paretic hand and the
score of the sit-to-stand test increased significantly in both groups but
there were no differences between the two groups. However, the Pl-max
significantly increased only in the intervention group (p=0.000) and
there was significantly different between the two groups (p=0.003).
Conclusion: A home-based inspiratory muscle training was effective
in increasing inspiratory muscle strength. However, it did not demon-
strate any effect on peripheral muscle functions, grip strength and ability
of sit-to-stand in subacute stroke patients.

Keywords: hand grip strength, inspiratory muscle training, sit-to-
stand, subacute stroke, exercises
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Introduction

Stroke is the most common cause of disability worldwide.®
Itis defined as a non-traumatic brain injury caused by occlusion
or rupture of cerebral blood vessels that results in sudden
neurological deficits characterized by loss of motor control,

altered sensation, cognitive and/or language impairment, dis-
equilibrium, or coma.? According to the Riskesdas (National
Basic Health Research) report in 2007, stroke was the highest
(15.4%) cause of death in Indonesia compared with other
diseases. The prevalence of stroke in Indonesia was 8.3% in
2007 and increased to 12.1% in 2013.¢)

Stroke patients commonly have impairment on motoric
functions, such as weakness of peripheral muscles and also
respiratory muscles on paretic side of the body."“ A decline in
physical activities after stroke is associated with decreases in
mobility, walking ability, cardiorespiratory fitness, and balance;
and increased depression.®® Subacute stroke phase, especially
during the first 3 months is the fastest period of nerve tissue
repairand functional recovery.® Exercises givenin this phase will
increase functional ability of the patients.

Weakness of respiratory muscles may result in impairment
of breathing mechanics from asymmetry or inadequate move-
ment of diaphragm and intercostal muscles on paretic side.("”
These might cause the decline of respiratory functions in stroke
patients.*7

The main inspiratory muscles, diaphragm and external inter-
costal, are skeletal muscles of which almost 80% are type | fibers
and type IIA fibers. These fibers are oxidative and resistant to
fatigue.®"® However, muscle fibers functions and structures
are not always permanent and could be modified through the
response of physiological and pathological condition.(®™ In
stroke patients, a change of muscle fiber type to 11X causes
easily fatigue.!" Like other locomotor/skeletal muscles, the
inspiratory muscles need exercise and have the same exer-
cise responses.'”? Inspiratory muscle training (IMT) could
increase respiratory muscles strength, pulmonary functions,
cardiorespiratory endurance, and affects peripheral muscle
strength.“®¥ |t was reported that exercise given to stroke
patient could change the composition of muscle fibers, from
previously dominated with type Il fibers (glycolytic) to type |
fibers (oxidative), and the IMT was expected to have the
same effect in subacute stroke patients. Many patients are
discharged from hospital at this phase despite the fact that an
intensive rehabilitation program is required to promote neuro-
logical recovery. Home based training is therefore a common
alternative due to patients’ psychosocial, economic and demo-
grafic issue. There was no previous study about a home
based IMT which might affect peripheral muscles functions in
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subacute stroke patients. Therefore, our objective of this study
is to determine the effects of home based IMT on the func-
tions of respiratory and peripheral muscles in subacute stroke
patients as during this period it could provide more comfort for
the patients and optimize recovery.

Methods

Participants

Stroke patients admitted at Hasan Sadikin General Hospi-
tal, Bandung who gave informed consent to participate in this study.

Inclusion criteria:

- Aged 35 - < 59 years old

- Having the first stroke with the onset at least 2 weeks
until 4 months prior to the study based on anamnesis and CT
scan examination®

- Having hemiparesis after stroke determined by the pres-
ence of weakness on the limb with manual muscle testing (MMT)

- Being able to perform hand grip test and sit-to-stand test
with or without assistive device.

- Having an ability to perform an exercise procedure in
sitting position without leaning for 30 minutes

- Having a maximal inspiratory pressure (Pl-max) lower
than 70% of predictive value by age and gender('®

- Having the Mini-Mental State Examination (MMSE) score
of 22-30

- Being cooperative

Exclusion criteria:

- Hearing loss

- Having a history of pulmonary obstruction, chest or abdo-
minal surgery, unstable/uncontrolled cardiovascular disease,
and other contraindications for IMT(9

- Having musculoskeletal disorders inhibiting exercise or
outcome measurement procedure,

- Having done inspiratory and/or expiratory breathing exer-
cises in the past 6 months

Materials

- A Micro-RPM (CareFusion™) for measuring inspiratory
muscle strength

- Respironics® for threshold IMT device

- Ahand grip dynamometer (Sammons Preston®) for meas-

uring grip strength

- Afinger pulse oximeter (Onemed) for measuring oxygen
saturation and heart rate

- Atimer stopwatch

Steps of intervention (Figure 1 Flow of the study)

1. At baseline, participants’ Pl-max, pulmonary functions,
grip strength and sit-to-stand were assessed as follows:

a. A micro-RPM (Respiratory Pressure Meter) was
used to assess patients’ PI-max to determine inspiratory muscle
strength. Its mouthpiece was positioned between the lips and
the participants were asked to breathe 3 times so that the
Researcher could determine the inspiratory muscle strength.

b. A hand grip dynamometer was used to assess grip
strength on paretic side while sitting on a chair with an elbow in
a 90° flexion position. They held the hand grip dynamometer,
made a forceful grasp as hard as possible, repeated 3 times;
and a mean value was calculated for statistical analysis."™

c. Mobility function measurement was assessed by
using the sit-to-stand test when the participants sat on a chair
without a handrail. They were asked to stand up from sitting
position and sit down for 30 seconds. The score recorded from
how many times they could do within 30 seconds.

2. The participants were selected consecutively into an inter-
vention and a control group by a clinician. Researchers and partici-
pants did not know which group allocation for each participant.

3. The IMT protocol:

a. The researcher explained the participants about the
threshold IMT device components used for inspiratory muscle
exercise, then applied a nose clip to close the participants’ nostril,
told them to breathe via mouth and observed general circum-
stances; if there were no signs of hypoxia, they were asked to
breathe in via a mouth piece of the IMT device until its valve
was open and the air was inhaled. This breathing exercise
consisted of 5 sets of 10-15 respiratory repetitions per minute
in each set, with a one-minute break between each set. The
total duration of each session was approximately 15 minutes.
They were asked to perform the IMT at home for 2 consecutive
days, resulting in 3 days of total familiarization day. During this
period, a pulse oximeter was placed on the participants’ finger
for monitoring their oxygen saturation during the exercise.

b. Aclinician set the exercise intensity: the intervention

Assessed for eligibility (n = 32)

Excluded (n=0)

(n=32)

Consecutively allocation

Intervention group (n=16)

Follow up: (n=15), dropout
(n=1)

Control group (n=16)

Follow up (n=16)

Figure 1. Flow of study
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group did the inspiratory exercise with intensity of 40% of PI-
max whereas the control group exercised with intensity of 10%
of Pl-max; and told them how to do a home-based IMT, per-
forming 5 sets of 10-15 repetitions per session, 2 times a day,
5 days a week for a duration of 8 weeks; and then researcher
explained them how to fill an exercise diary when they started
the IMT program at home according to a determined intensity.

c. The clinician monitored them by telephone or com-
munication media or messenger for training support every
day, and evaluated the exercise technique and participants’
adherence to IMT based on the exercise diary every week at
the Physical Medicine and Rehabilitation (PMR) clinic. If they
could not attend the clinic, the clinician made a home visit to
conduct an evaluation. If the IMT was deviated, the researcher
re-explained the exercise techniques and program.

d. During the intervention, a physiotherapist was pro-
vided a conventional rehabilitation program for ambulation
training and flexibility exercise twice a week in PMR clinic to all
participants.

4. Outcome measures were re-assessed after 8 weeks of
intervention. The results of the measurements before and after
exercise were compared and analyzed.

Statistical analysis

- Using the Sapiro-wilk test for numeric data, and Chi-
square test for category data for analysis of data distribution.

- Using one sample t-test for comparison the characteris-
tics between groups.

- Using paired t-test for numeric data and Mc-Nemar test
for category data for comparison before and after study within
a group.

- Using p < 0.05 as statistically significant.

Remark: The research ethics committee of the Hasan
Sadikin General Hospital Bandung approved the study protocol
(LB.04.01/A05/EC/218/VI1/2017).

Results

Thirty-two participants (15 males and 17 females) aged
between 35-59 years old with a mean age of 53.50 (SD 3.86)
were recruited. However, 31 participants completed the study.
During the intervention, one participant in the intervention
group was dropout because of recurrent stroke, and others had
no adverse event. Demographic data and characteristics of the
study participants were similar between the two groups (Table 1).

From table 2, there is significant improvement on Pl-max
score after 8 weeks of study on intervention group (p= 0.000)
but not in control group (p= 0.513). There is a significant differ-
ence in Pl-max score between intervention and control group
after study (p=0.003). Hand grip strength measurement of pa-
retic side shows significant differences within the intervention
group (p=0.005) and in the control group (p=0.010) after study,
but no significant difference when compared between groups
after study (p=0.438).

After the intervention, mobility function assessed with sit-
to-stand test also showed significant difference within group
(the intervention, p= 0.001 and the control group, p=0.000).
However, there was no significant difference of the sit-to-stand
score between groups after study (p= 0.431) (Table 2).

Table 1. Baseline characteristics of participants in the intervention and the control groups

. Groups Total
Variables Intervention (n=15) Control (n=16) (n=31) pvalue
Age (year)' 51.40 (7.98) 53.50 (3.86) 52.48 (6.19) 0.367
Sex? 0.200
Male 5(33.30) 9 (56.30) 14 (45.20)
Female 10 (66.70) 7 (43.80) 17 (54.80)
Body weight (kg)' 61.32 (10.23) 54.43 (11.40) 57.77 (11.23) 0.088
Body height (cm)' 1.55(0.10) 1.54 (0.08) 1.54 (0.09) 0.859
Stroke onset (month)' 2.60 (1.24) 3.37(0.72) 3.00 (1.06) 0.101
MMSE score' 29.00 (1.07) 28.81(1.68) 28.90 (1.40) 0.654
Infarct/hemorrhage? 0.685
Infarct 11 (73.30) 13 (81.30) 24 (77.40)
Hemorrhage 4 (26.70) 3(18.80) 7 (22.60)
Paretic side 0.611
Right 9 (60.00) 11 (68.80) 20 (64.50)
Left 6 (40.00) 5(31.30) 11 (35.50)
Mean (SD), 2number (%); * p <0.05, statistically significant different
Table 2. Comparison of outcome measures between the intervention and the control groups
Variabl Intervention group | Control group | p value
ariables value value
Pre Post P Pre Post P between groups
Grip strength (kg) 11.00 (6.27) 13.19(6.12)  0.005*  11.00(5.32) 11.59(5.20) 0.010* 0.438
Sit-to-stand (x/30 second) 7.66 (3.37) 9.60 (3.40) 0.001* 7.75 (2.86) 8.75(2.49)  0.000* 0.431
Pl max (cmH20) 47.46 (19.40) 72.08(2348) 0.000* 49.12(11.68) 49.57(10.62) 0.513 0.003*
PI max, maximum inspiratory pressure
Mean (SD); *p<0.05: statistically significant
Formerly J Thai Rehabil Med -60-



Discussion

The results of this 8-week home-based IMT study showed
that there were no differences in peripheral muscles functions
(grip strength of the paretic hand and ability of sit-to-stand)
between the intervention group doing a breathing exercise with
an intensity of 40% of Pl-max and the control group doing a
breathing exercise with an intensity of 10% of Pl-max. However,
the inspiratory muscle strength assessing with Pl-max signifi-
cantly improved in the intervention group but not in the control
group.

The increase in the inspiratory muscle strength found in
our study supported the result from a 3-week IMT with 30%
of Pl-max in subacute stroke patients reported by Messaggi-
Sartor et al. (2015)¥ and in chronic stroke patients by Britto
et al. (2011)." However in our study, the intensity of 40%
of Pl-max was chosen for the intervention group based on a
meta-analysis study done by Gomes-Neto (2016) stating that
IMT with 30-60% of Pl-max had significant effects in stroke
patients but training at Pl-max below 30% was not effective to
achieve the respiratory muscle strength.® According to previous
studies, respiratory muscle weakness can lead to respiratory
muscle fatique caused by accumulation of metabolic product
in diaphragm muscle. The IMT induced inspiratory muscle
conditioning, might decrease inspiratory muscle metaboreflex
activity by decreasing metabolic product (lactate) and might
further increase peripheral muscle blood flow.("®'”) Theoretical-
ly, applying loads to respiratory muscles with the same principles
as skeletal muscle exercise (overload, specificity and reversibil-
ity) should improve respiratory muscle strength.(® According to
the study done in COPD patients by Ramirez-sarmiento et al.
(2002), an IMT with 40-50% of Pl-max significantly increased a
proportion of type | fibers and size of type Il fibers of inspiratory
muscle, and these changes were associated with increasing of
respiratory muscle strength and endurance.™ However, it was
our objective to prove whether the IMT had also generalized
effect on peripheral muscle.

In post stroke patients, there are skeletal muscle structure
changes such as atrophy of myosin heavy chain (MHC)-fast
twitch fibers and loss of MHC slow-twitch fibers in the hemi-
paretic limbs. These changes lead to easily fatique of skeletal
muscles in hemiparetic limbs." Chiappa et al. (2008) reported
that a 4-week IMT with intensity of 60% of Pl-max increased
resting calf blood flow and exercised forearm blood flow in
patients with chronic heart failure®? whereas Messaggi-Sartor
et al. (2015) reported that a 3-week IMT with 30% of Pl-max
did not increase grip strength in patients with subacute stroke.
9 In our study, we designed an 8-week IMT with intensity of
40% of Pl-max with a longer duration and at a higher intensity,
therefore, we expect the same result as study from Chiappa
et al. However, our study did not support a positive effect on
peripheral muscle functions as the grip strength score did not
increase significantly when compared between the two groups.
We chose hand grip strength to represent peripheral muscle
function as it declined after stroke and reflected the global up-
per extremity strength.®" It also predicted motoric performance
and functional independency in stroke patients.?? Our study
did not show significant increase of hand grip strength in suba-
cute stroke patients. This might be caused by other factors be-
sides muscle strength itself such as impaired somatosensory
function, spasticity and dyssynergic movements affecting the

-61-

motoric control.?)

Regarding the lower extremity function, there was no pre-
vious study measuring effects of IMT on sit-to-stand in suba-
cute stroke patients. Messaggi-Sartor et al. (2015) measured
quadriceps strength and there was no significantly difference in
quadriceps strength between intervention and control groups
after a 3-week of IMT with 30% of Pl-max."¥ However, Bosnak-
Guclu et al. (2011) reported that a 6-week IMT with 40% of
Pl-max increased inspiratory and expiratory muscles strength
and also quadriceps strength in heart failure patients. Quadri-
ceps femoris muscle strength improvement might be due to
increased blood flow after IMT.29

In our study, instead of measuring quadriceps strength we
chose the sit-to-stand test to reflect lower extremity function.
Movements during sit-to-stand need strength of the lower
extremity muscles to change the center of body mass to rise a
body from sitting to standing position, coordination of the body
and lower extremity movement and control of balance® and
this activity is usually used to assess physical function.®) |t
is associated with walking speed, independence in ambulation
and the ability to climb stairs. Difficulty in standing up from sit-
ting position is a predictor of disability, risk of fall and mortality
in the future.?® Moreover, lack of placing a load on the paretic
limb during sit-to-stand is seen in patients with hemiparesis.®

The results from our study showed that the sit-to-stand
scores increased significantly in both groups but were not
significant difference between groups. The reason of no pe-
ripheral muscle effect is the sit-to-stand activity does not only
require quadricep strength but also other lower extremity mus-
cles and trunk strength, a lack of coordination between hip
and knee while standing up, postural control alteration and
asymmetrical weight bearing seen in post stroke patients.?
In addition, other impairments might influence the sit-to-stand
activity. Our study had limitations, other impairments, such as
somatosensory deficit, spasticity; and physical activity limitation
of the participants were not assessed. Although the participants
in our study were closely monitored, the conventional stroke
rehabilitation program was provided by different therapists, and
this might be counted as a design bias. Further investigation
with a higher intensity and a longer period and using more spe-
cific functional tasks might be needed to observe the peripheral
muscle function after IMT in subacute stroke patients.

In conclusion, a home-based inspiratory muscle training
with an intensity of 40% of Pl-max for 8 weeks in subacute
stroke patients did not increase peripheral muscle functions,
assessed with grip strength of a paretic hand and a sit-to-stand
test, however, it only improved inspiratory muscle strength.
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Functional Independence of Patients with Spinal Cord Injury and
Related Factors after Inpatient Rehabilitation
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ABSTRACT

Objectives: To identify the functional independence of patients
with spinal cord injury (SCI) after receiving inpatient rehabilitation
and to determine related factors between those with maintained/
improved functional score and those with lower functional score.
Design: Cross-sectional analytical study.

Setting: Maharaj Nakorn Chiang Mai Hospital.

Subjects: Paraplegia AIS A-D and tetraplegia AIS C-D admitted
for medical rehabilitation in 2014-2016.

Methods: The Spinal Cord Independence Measure version |lI
(SCIM) was used to assess level of functional independence.
Patients were interviewed to identify demographic data and re-
lated factors. The SCIM at discharge was extracted from medical
records and the current SCIM score was assessed by interview.
Patients were divided into two groups of SCIMup with SCIM
score maintained or increased after discharge and SCIMdown
with decrease in SCIM score, and data were compared.
Results: There were 113 patients recruited and 90.3% were in
the SCIMup group. When compared with the SCIMdown group,
the SCIMup group had lower mean age [45.67 (SD 14.85) vs
61.82 (SD 15.35) years, p=0.003), higher percentage of fighting
spirit (67.64% vs 18.18%, p=0.000), higher quality of life score
(27.35 vs 23.36, p=0.011), fewer complications (15.70% vs
18.20%, p=0.000) and higher ratio of return to work (50.98% vs
0%, p=0.001) than SCIMdown group.

Conclusion: After inpatient rehabilitation, most of patients with
spinal cord injury could maintain or increase functional independ-
ence. Factors related with independency were younger age, coping
strategies of fighting spirit less complications, and return to work.

Keywords: functional outcome, spinal cord injury, inpatient
rehabilitation, coping strategy, quality of life

ASEAN J Rehabil Med. 2019; 29(2): 63-70.

unfnga

Fnquszasd: anSsuiisussiumnuannsafinuesesiiie
vaduludunds sewhadniunsiuanmuuuitaeluilsmen-
Unauazidloogiiv uaziSeuiisuladesusing q Afeides
sEhanguiiilseduemanansofisruedldifintu (SCMup) uay
nauiifisyAuALansnanamasd g (SCIMdown)
FULUUMIIRE: MIANITTIATEisilafavI
anuiiviinig3de: lsmenuamnsaunsdoslgl
nguUszvns: frheuindulvdundssiasuminvieseunsiais
a4 (paraplegia AlS A-D) La8oULIMVUVIADIT1 (tetraplegia
AIS C-D) Trumstuanwssaring we. 2557-2559 $1uau 113 Ay
3snsAnen: 19 Spinal Cord Independence Measure (SCIM)
version Il iteUssifiusziuanuansnsaiamuesls dunwaifidn
suAfelngliuuuaounuiuiadudeyadaui Anwdadesina g
fierifendes uazduiinaziuy SCM foudmneainlsmmen-
vannnsedeuUae

wan1sAne: flhedesar 90.3 annsadnusziunsianuiesld
videfinzuuL SCIM iy (SCIMup) Tasngu SCIMup Triade
pgtiosninauiiazuuy SCIM anas (SCIMdown) (45.67 vs
61.82 U, p=0.003) nagnsnissuiiedudgmuuuiilagiam
110N (Feway 67.64 vs 18.18, p=0.000) dnmzunindou
founin (Fewaz 15.70 vs 18.20, p=0.000) ﬁmmﬁaqmmw%ﬁm

Correspondence to: Jonjin Ratanapinunchai, PhD, Department of Physical therapy, Faculty of Associated Medical Sciences, Chiang Mai Uni-

versity, Chiang Mai 50200, Thailand; Email: jonjin.r@cmu.ac.th
Received: 4" February 2019

Revised: 8" March 2019

Accepted: 11 April 2019

ASEAN J Rehabil Med. 2019; 29(2)



genidn (27.35 vs 23.36, p=0.011) wazilawviannnd (Geway
50.98 vs 0, p=0.001) ngy SCIMdown ag1eilledAtyneadia
agd:  mevdiniunszuiumsituanmuuugtely Uae
vndulrdundsdmlngauisasnuseaunsisauieslavsedl

o P Y 1a v o o a 1%
sgAuauanansaintulendullegntiu Tnetdadeniieides
fuszAuANaInsavaIT nelaun eades AMsunsngau
ey Msillaglam AnnmTIn uazn1siiauh

Addey: Auanse, vindulvdunds, nszuaunisiuann
wuugagly, nagnsmssuiletulaym, Aunndin

ASEAN J Rehabil Med. 2019; 29(2): 63-70.

uni

uaduludunda (spinal cord injury, SCI) dewansenuneTin

vy & I = @ oo =
vosftheluegiann  lesnnlvdundsdudiunivesssuy
Uszamidniifiasuauededzang 4 vessenie Welvdunasle
Fuvndu fUaedadionisseuussivuazseunuisaedne Tl
anansaldwruuagile s Buvlaldulanuund anvisdenalinig
AIUANNSTUENeUaaIzuazeTe  FINTIAUTIONINNANA

12 2o ¥

. . < o o o & v Vo &
unnses™? dady fiheuadulvdunddeindudesdasunisity
anm Ieenszuiunisiuanimdunisyiausiuturesananun-
A INYIUsENaUME W neuia dnnentndidn tnfanssuy
U1n dndiauaaasizsd dnlaguinis dnieined wazdu 9@
Mdmnesiuii Aeiudnauausalun1sinnanssuang ¢
dielvigUleiinnuannsaiisnuedldunign uaganmnsanduld
sssisluguyusardinulalndldesunAsnass®
Uadeionafinarornuanansatunsiseuesiivesiae
& A o & = =3 o a0 q vy
vamludaduinenryu Sonnefsdadenvilgthensminuaunse
v A o a ' Y A o U vak )
sunsedeulmnisyifanssudsBlavsesilaniy wazilady
a = d{jvd‘oiywu 5)
mlugUassaavuiefsladeninlviseduanuaiunsaanas
INASNUNILITTUNTTUNUIN UadeNilnarannuaunsalunis
wanuatldvesithe laun unumsenssuiunsiuanIngausey
wiouniswssuanunsaunoundulUldtisminy wmniinswseu
Arundound  JuhevganunsandulUlidinlugusuuasdnule
uwssatiuaywanaseuaikazieuyilvigUielinunmdinng

o
o (6)

karienwedlannTu® suiedinuinanuaansatunsusenau
91Anwazn M selalmuduTusiugIuEnIn1sRiy Wesin
ginseradndudesendenisldaunsairae visawmeluladin «
= a P A v (7)0.'33' Ya = o & Y o« o
Fedavanidalddng” dedu ginmsdedndudesdinsatuauu
a | q ®) PRy v & 1 a & vy
mensRueguiisme” ielildgunsaitieiiavdelviiilona
famuelaunndu
Yadednnauniianuddigysionsinuiedlafe Jadesuinle
Usznauiig nagnslumsiuiledulaym (coping strategy) @4
= an a v Y A4 o oA o a ©)
mngis nasmednlavesienldiesulletuauiinis® Ay
wien Ana Jued Wugvasselumsdndudisdusgraunn
udnnuAaaulaneiuanuduiievesiifiiees way

Formerly J Thai Rehabil Med

-64-

9 fonaueshfinislunnsy

auidevesausauineiag
aunsadiewdediedls hligthesinshiveueenluvifanssu
uanUu vﬁaﬁmuuasasﬂumwﬁqﬁqmﬂfﬁuﬁaa 9 dwuiade
mManmzguamnedy 9 Suinifedesiustiusazanuguuse
YpsnsuIadUlvdunds Wy mainanswnsndeurie q iy
UNANATIU AMUAULABAZIIINANIE autonomic dysreflexia

> uavtafeanvined

Amgylarunns e1nstan s
<) ' = v oA v oy A % '
Juguassasienisfisnuetld Aelladedudaindey wu s
dhisdmenmsiaraniuidne 9 3191nn15d15IareenTENn T
WAL IPULAZAUTUAIVBINYYE NUI1DIANTANSITUEE I
ey (Sowag 70) FaLAauEIo1U8MINELAINEINTUALNNIT
¥ ] a I v v 1 U o Y Ya 1
wardgeongviseenatiuidslilaunmsgiu livaeadevilviiinasla

(12

aunsnndsEnunng o lhegsdassuazlnuazan? aenndes

fun1sdsneaawagiesdindmsuginsuasygeongluam
suuauiy Fafuanuiviesisimisvesdmindodv w
Hlaifineanuazriosduiiunusiannsgiu Tnedseiud wae
Az IduuzthiAefunguanedssneenuayandmiuifinig
vidoywanuazAurs AV s A mdvd  fauaaniui
anssuziarinuuouuaewazauuvaiiy. Janiadedlu
w¥ndu 1 9 Tefanuma wuiilifdiflaaerhmasusuusses
duwazneain™

tadesing 9 Ainanandssanszvusediisumduludunds
Idnnsnefu fegratu nsatiuayunienisiuiiisaeda
%Lﬂu{]ﬁmﬁamu WAURNSANYINGUNUIN NMITRULaENNT
Hromdeandinumnniuluvilifiiseglunneiisis lisen
14,15)

aanluyiianssuvsevinay fay Tuusunfsneiudaded

fuasion1sisnuiaslaonvsneiueenli  wazdiaududeuduiv
AR 9 naeru MsAnwveseisun wazau'® lWTsuLigy
A1 SCIM senrirausniuiuiundmiedieeanainlsmeuia

9

wuhithedidn SOM sty wavedvun wasdaenil™
dsemnuansolunishoidenueuilenduluogiumnuin
Fenauluftheaunsndiemieduedldinntu uwidnilug
ﬁaﬁaama@LLa%’ﬂmﬁuvjamsamwaﬂwﬁaLﬁan usinsANYIYeN

advun waznasi®”

Wunsfinwiile 20 Tiudr Falutlagdu
nomnelfideliineldsutateifionu Wy gunsaitieiuiy
Favediszauanuaansatiemionuediuinnitluen way
nszvaumsiuanmuuudUagluffinsiaunnniy sl
mMsUszifiuseiuauaansaidumasgiuewnzdmiviae
vindulrdundsluvazidisuuinswuugthely

fadu nsfinuniifeiliagUssasdileioudisussiuay
annsalunsfanuedldvesiias SCI TngUseifiuszduay
annsolumsfisruedlagly Spinal Cord Independence Measure
Version Ill (SCIM)'® flaudvneannuegtassiuganmn waznie
nismneanvedtieituraninllegaos 6 Weu T
Wisuifisutladefifeidedunsismueddseninagidazuuy

SCIM s AuVTBWILGY  AURNAZIULARRIN1EVIAINTTWINY



P

PTGV AATRaNIsANwIATITaziiUsElevdsianisiaw
nszvaumsiuanwlituitiengudl  vilinliaunseunae
naulUlginluguulardnuinnly. waganasasnwsEaunIs

fnuedladudnenin uazduludinegradianuguaiusnnn

smsAnen
QLI RERE

frhenaduludundsiinedniunsiiuanimiivediasituy
ann lsaneuianmsvuasWedl sewinaunsiau 2557 9
Suanau 2559 $1unu 231 AU Tl dlefnnsananasinIsin
Whuazoonudn awwdedtrsuAdedudnau 113 au (Ui 1)

snasaiAnT

. Suminvideseunssnians (paraplegia AIS A-D) niiagou
USIUVUVIADITN (tetraplegia AIS C-D)

o HszpznamMaNIneeE e 6 1hou

. annsadeansnwilngld

. annsafnsenslnsdwsiiedunualld

inasaiAmen

fannnanlse Tlivinduiinanadunsie (non-traumatic)

Tazidunglugun 1

\nsesilafily

wuudunwaluszneumedeya 2 d

dit 1 Jeyartly 16un wa o1y dondndn dugs sz
nmsuaduldunds auvmuesnsuiniduludunds szeznand
Iasuuaiu wazerdin mstuiindeyavimusiavesdiae uag
Tamausvialunisnensiia Tnefidowinduimsudoyaluduil

duil 2 Uszneudhe

- wuvasunwiadeiimainazdsnaseannuainsalunis

NIAULDI TINAILIIINNNTNUNIUITIUNTTH

- wuuUsziiy SCm™

- wuuUsslliu Hospital Anxiety and Depression Scale
(HADS)™

- wuwdssdiy aunmdisiugunsduiaduledunds (n-
ternational spinal cord injury quality of life basic data set)”

- msUsediunagnsnissulledulam (coping strategies)
Tnaidondamaiuu1ain Spinal cord lesion related coping strat-
egies questionnaire (SCL-CSQ) version 1% wsasunaingtaely
coping strategies wuula lngn1stiuaineney fElieidennay

¥
v o

NI favtiudn wu ftheiden 2 ide fie acceptance
Lag fighting spirit Aawtiu acceptance 1 wag fighting spirit 1
Tnouvuduniweifiadreiulgfunisasivaeunnunsads
\ilom (content validity) INENTIALIA 3 Yy TPV C TGRS
AU ZANT0IN Y TnenuudunTuaifianIsiian Item-
objective congruence (I0C) 11nA31 0.50%” Wil wuudunvel

YBINSANWIRAAT 10C Winiu 0.81

funauiutoya

VHINIUNITRANTUINTUATISTTUNTITY  INAMULNTIUNNT
PFYFIIUNTINY Azwemans aivendelednl aneiay
358/2560 Research ID 4841) wi3aiduimaifutoya fuioluil

1. Annsesngudtegnnnvssideugthely auinneidn
Wuasinausidneen

2. Huaringuszasdnisfinedde maivinuavsngusegns
MIswTmdayatunisneukuudunival Uselewiannnisiinis
Ainw wazvenuTiiolunismeukuuduneainngUle

3. dunualitiemansdnd auasUseana 30 Wi wnld
Foyalinsuiau asfasomdnsdwiaded 2

viiorhnsduntwallasasemnitassnnuummdilsmeuia
mumstiamne (1 28 50 Ay Jevas 24.8) WleUsediu SCIM

Spinal cord patients (n=231)

Spi

SC

Exclusion criteria
traumatic causes (n=53)

Death (n=8)

Unable to interview via phone (n=14)
Unable to communicate verbally in Thai
language (n=5)

nal cord lesion patients (SCL) and other non-

| patients with tetraplegia AIS A-B (n=38)

113 SCI patients with paraplegia AIS class A-C,
tetraplegia, and paraplegia AIS class C-D

Figure 1. Flow of participants recruitment

-65-

ASEAN J Rehabil Med. 2019; 29(2)



mevdimsdmiennlsmeruna (SCMhome) Tavasuay
Padsng q Miertesnuwuuasuanuisnatneiu

4. Fnwnvssleugthe Jufinasuuy SCM feudwie
(SCIMdisch) mmx%’ﬂmﬁaﬁméﬂwﬁluvjamw

¥

UdUA

v

A15ILATILH

TUsunsuada SPSS version 17 Tnefiseazidensisil

- ﬁwmi‘imiwﬁﬁaaﬂaﬁ’ﬂﬂ Toelvani@genssaun (descrip-
tive statistics) léuA Msuanuasaad  S1uiudesazaade
LLazmd’JuLﬁmmummgm

- Swunifthedu 2 ngu Ao ngu SCMup manefa ¢
firzuuu SCIMhome fisuvdauity SCiMdisch  wagng
SCIMdown e giiflazuuy SCIMhome anas ud3ad3ou-
Lﬁw{]ﬁaﬁﬁmaﬁiammm:miaélumiﬁﬂmumﬂé'%ﬁﬂwu,sm
munguiisuunly Ineldadd non-parametric test lei Chi-
square test wag Mann Whitney U Test fivunfn p<0.05

NAN1SANYN

TUhenumanansAndLazAneen 3 113 518 Segay
84.96 (Wudwne viell BfUaedn 118 318 MdrFunisdnundily
Frnaing1 uadldunlduanadunse wielanvndu wu
a8 aa 1 a o Y o I
Fetin, liansafiede visedearsnwineld vivlilianunse
dswmsfinwld U 1) awenisuiaduladunds de
gURAMIMIINITTINT 63 T8 (Sewar 55.8), ANANTIGL 32 518

(5a8ay 28.3), unay 12 519 (398az 10.6), VBMHNANYIUIIINNY

3 518 (Seway 2.7), lauds 2 519 (Seway 1.8), aURAmMANIANT
A 1 519 Govar 0.9) wazidlodwungthemuseiumsuiniiy
wuady Sume/douusirieans 68 518 (Jovaz 60.2), douuss
WUt 45 118 (Fouay 39.8) IAULUMUTEAUAIINTULT
14 American Spinal Injury Association (ASIA) impairment
scale (AIS) 18u AIS A 44 578, AIS B 7 519, AIS C 5 518, AIS D
57 519 (Qmﬁwﬁ 1)
dlefasansgiuanuanansalunmsimuedasiFeudio
AzbuYy SCIM - Aewdvieanlsane uta (SCIMdisch)  was
varaounudoyailedinuegin  (SCIMhome) wuindeeat
90.3 wastftheian flazuuu SCMhome WinAuvdaifisdy
(SCIMup) Wuihindanainglaedidl SCMhome anas (SCIM-
down) tJu paraplegia AIS A-B 38 tetraplegia AIS C Wity
deiSsuifisutiadedusing q seninangy SCMup Aung
SCIMdown Tngldfadi Mann Whitney U Test 7151971 2 wama
Iidiudnngy SCIMdown fiaziun SCIMdisch deeninegnadiy
dftyn9adi (p<0.05) Wewfisuifungy SCIMup ynsu eniiu
#u self-care waw respiration & sphincters 7ilaifiaanauansing
eadd wazderiaudisuazuuy SCIMdisch uag SCIMhome
auene 9 Tuusdazngu agldadii Wilcoxon signed rank test
AR 3 uaasliifuinngy SCMup Slazuun SCIM i
Fuothaiifoddymaadiinndiu dungy SCMdown Sazuuu

anasegiitdAysadAAfuRuiY 8nril iU self-care

q

v o o

HHEAYNI9EDG

o

way room & toilet 91l

Table 1. Demographic and injury characteristics of participants (n=113)

Level of injury AIS classification n (%)
A B C D
Paraplegia (n=68) 44 (64.7) 7(10.3) 4(5.9) 13(19.1)
- SCIM up (n=63) 40 (63.5) 6(9.5) 4(6.3) 13(20.7)
- SCIM down (n=5) 4(80.0) 1(20.0) 0 0
Tetraplegia (n=45) NA NA 1(2.2) 44 (97.8)
- SCIM up (n=39) 0 39 (100.0)
- SCIM down (n=6) 1(16.7) 5(83.3)

Table 2. Spinal cord independence measure (SCIM) scores at discharge (SCIMdisch) and at home (Home SCIM)

Items of SCIM SCIMup (n=102) Mean (SD) SCIMdown (n=11) Mean (SD) p value
SCIMdisch total score 66.80 (17.40) 51.82 (20.23) 0.039*
- SCIM self-care 16.11 (4.18) 12.73 (7.59) 0.194
- SCIM respiration& sphincters 29.27 (7.66) 26.55 (7.14) 0.176
- SCIM room& toilet 8.97 (1.81) 6.64 (3.88) 0.010*
- SCIM mobility indoor& outdoor 12.40 (9.11) 5.73 (4.43) 0.010*
SCIMhome total score 81.02 (16.88) 44,91 (18.26) 0.001*
- SCIM self-care 19.29 (1.97) 11.36 (7.28) 0.001*
- SCIM respiration& sphincters 34.21(6.83) 23.82 (7.49) 0.001*
- SCIM room& toilet 9.67 (0.93) 5.45 (3.23) 0.001*
- SCIM mobility indoor& outdoor 17.94 (10.16) 4.55 (3.20) 0.001*

Mann Whitney U Test (*significant at p<0.05); SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased
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Table 3. Statistical significance when comparing SCIM scores (SCIMdisch vs. SCIMhome) within groups of SCIMup and SCIMdown

SCIMup (n=102)

SCIMdown (n=11)

ltems of SCIM Mgdian. p value Mgdian. p value
95% confident interval 95% confident interval
(lower, upper bound) (lower, upper bound)
Total score
Discharge 66.00 (63.39, 70.22) 0.001* 58.00 (38.23, 65.41) 0.003*
Home 83.00 (77.70, 84.34) 50.00 (32.64, 57.18)
Self-care
Discharge 17.00 (15.29, 16.93) 0.001* 14.00 (7.63, 17.83) 0.066
Home 20.00 (18.91, 19.68) 14.00 (6.47, 16.26)
Respiration& sphincters
Discharge 31.00 (27.77, 30.78) 0.001* 28.00 (21.74, 31.35) 0.017*
Home 36.00 (32.86, 35.55) 22.00 (18.78, 28.85)
Mobility room& toilet
Discharge 10.00 (8.62, 9.33) 0.001* 8.00 (4.03, 9.24) 0.157
Home 10.00 (9.48, 9.85) 6.00 (3.28, 7.63)
Mobility indoor& outdoor
Discharge 8.00(10.61, 14.19) 0.001* 6.00 (2.75, 8.70) 0.041*
Home 17.00 (15.94, 19.94) 6.00 (2.39, 6.70)

Wilcoxon signed rank test (*significant at p<0.05); SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased

Table 4. Comparison of parameters related to health factors, coping strategies, and attitudes between SCIMup and SCIMdown groups

Parameters SCIMup (n=102) SCIMdown (n=11) p value
Age (years)' 45.67 (14.85) 61.82 (15.35) 0.003°
- More than 60 years old (n)? 19 (18.62) 6 (54.54)
-19-59 years old (n)? 82 (80.39) 5 (45.45)
-Less than or equal 18 years old (n)? 1(0.98) 0
Duration of Injury (month) 56.44 (45.84) 40.91 (12.42) 0.680°
Number of hospital admission? 0.1532
- 1t admission 61(59.83) 9(81.81)
- 2" admission or more 41 (40.19) 2(18.18)
Unhealthy body shape, (thin or overweight)? 7 (6.86) 1(9.09) 04732
Having other under lying diseases? 25 (24.50) 3(27.27) 0.545°
Complications within a month after discharge? 16 (15.7) 2(18.2) 0.000?
- Pressure ulcer 8 (7.84) 1(9.09)
- Muscle pain 8 (7.84) 0
- Urinary tract infection 0 1(9.09)
Coping Strategies (n = number of responses)? 155 14
- Acceptance 76 (74.50) 10 (90.90) 0.000?
- Fighting spirit 69 (67.64) 2(18.18) 0.0002
- Social reliance 10 (9.80) 2(18.18) 0.000?
Understanding of their health? 100 (98.03) 11 (100) 0.8142
The attention to rehabilitation program? 101 (99.01) 10 (90.90) 0.186°
Anxiety' 2.90 (1.47) 4.27 (2.05) 0.010°
Depression' 2.72(1.36) 4.00 (2.75) 0.115°
Quality of life’ 27.35(3.73) 23.36 (5.97) 0.011°

SCIMup, SCIMhome increased or not changed; SCIMdown, SCIMhome decreased

'Mean (SD), 2N (%); °Chi square test, ®"Mann Whitney U Test
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Table 6. Comparison of parameters related to home accessibility and
working after discharge between SCIMup and SCIMdown groups

Parameters SCIMup ~ SCIMdown  p value Parameters SCIMup ~ SCIMdown  p value
(n=102) (n=11) (n=102) (n=11)
N (%) N (%) N (%) N (%)
Financial problems 17 (16.67)  2(18.18)  0.586% Difficulty moving around because 24 (23.52) 4 (36.36)  0.0012
Need assistance for 32 (31.4) 11(100)  0.0002 Home facilities 9(8.82)  4(36.36)
- Mobility, transfer 23(22.55) 9(81.81) Working place facilities 20 (19.60) 0
- Respiration and sphincter 20 (19.61)  9(81.81) Working after discharge 52 (50.98) 0 0.001°
management More than 60 years old 2
- Self-care 20 (19.61)  9(81.81) 19-59 years old 50
- Basic physical therapy 28 (27.45) 10 (90.90) Less than or equal 18 years 0
e.g. exercises old
SCIMup, SCIMhome increased or not changed; SCIMup, SCIMhome increased or not changed;
SCIMdown, SCIMhome decreased SCIMdown, SCIMhome decreased
2Chi square test 2Chi square test
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A Study of Spasticity and Functional Outcomes after Phenol Intramuscular
Motor Point Block in Neuropathic Patients
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ABSTRACT

Objectives: This study was to investigate spasticity and func-
tional outcomes of patient with spasticity after an intramuscular
motor point block with phenol.

Setting: Rehabilitation Medicine Clinic, Nakornping Hospital.
Study design: Retrospective and analytic study.

Subjects: Neuropathic patients with spasticity who underwent
an intramuscular motor point block with 5% phenol for treatment
of spasticity from December 2016 to September 2018.
Methods: The modified Ashworth Scale (MAS) for severity of
spasticity and the Barthel Index (BI) with maximum score 100
for functional outcomes before and after the intramuscular mo-
tor point block was extracted from patients’ medical records and
analyzed by using paired t-test and generalized estimating equa-
tion (GEE). Complications after phenol block and patients’ opin-
ions were also recorded and reviewed.

Results: There were 22 patients. Sixteen were diagnosed with
stroke or brain lesion, 3 with spinal cord injury/lesion, and 3 with
cerebral palsy. The total number of limbs treated was 71. When
counting only the first time of phenol block (n=20), the MAS
decreased (mean difference -1.5; 95%Cl -1.8, -1.2; p=0.000)
and the mean Bl increased (mean difference 7.8; 3.1, 12.4;
p=0.0024). When counting all treated limbs (n=71), the MAS
decreased (GEE coefficient -1.4; 95%Cl 1.6, -1.2; p=0.000) and
the Bl score increased (GEE coefficient 3.5; 95%Cl 1.6, 5.5;
p=0.000). Complications such as pain, limb swelling, and numb-
ness were reported in 23.9% of the injected limbs. However, all
symptoms resolved within a week after treatments.
Conclusion: An intramuscular motor point block with 5%
Phenol could decrease spasticity and improve functional out-
comes in neuropathic patients with spasticity.

Keywords: phenol block, spasticity, functional outcomes,
Barthel index, rehabilitation
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Age  Sex Disease Duration of disease Location of injection Total number of
(years) (years) injected limbs
1 35 F Cerebral palsy 35 Upper and lower limbs 8
2 1 M Cerebral palsy 11 Lower limb 2
3 60 F Stroke 8 Lower limb 4
4 57 M Stroke 3 Upper and lower limbs 8
5 47 F Stroke 2 Lower limb 3
6 36 M Stroke 0.5 Lower limb 7
7 60 M Stroke 1 Lower limb 1
8 37 M Stroke 1 Lower limb 3
9 34 M Spinal cord injury 1 Lower limb 6
10 20 M Traumatic brain injury 4 Lower limb 2
" 62 M Stroke 6 Lower limb 4
12 34 F Cerebral palsy 34 Lower limb 8
13 61 F Spinal cord injury 1 Lower limb 2
14 59 F Stroke 2 Upper limb 1
15 51 F Stroke 5 Lower limb 2
16 67 F Stroke 3 Upper and lower limbs 3
17 41 F Stroke 1 Lower limb 1
18 52 M Stroke 0.6 Lower limb 1
19 65 M Stroke 3 Lower limb 1
20 60 F Cerebral atrophy 3 Lower limb 1
21 59 M Spinal cord lesion 1 Upper limb 1
22 43 M Stroke 5 Upper and lower limbs 2
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Table 2. The modified Ashworth Scale and the Barthel Index of patients with spasticity before and after phenol injections

Injection Mean difference? Coefficiency®
Before After (95% CI) (95% Cl)
The first time injected limbs (n=20)
Modified Ashworth Scale 3.6 (0.5) 2.1(0.9) -1.5(-1.8,-1.2)
Barthel Index 55.8 (40.6) 63.5 (36.7) 7.8(3.1,12.4)
All injected limbs (n=71)
Modified Ashworth Scale 3.3(0.1) 2.0(0.1) -14(-1.6,-1.2)
Barthel Index 71.6 (29.6) 74.9 (27.2) 3.5(1.6,5.5)
Mean (SD); ?paired t-test; *generalized estimating equation (GEE)
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